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March 6, 2017  
 
Jennifer Parker, District Ranger 
Logan Ranger District 
Uinta-Wasatch-Cache National Forest 
1500 East Hwy 89 
Logan, Utah 84321 
 
Re: Red Ryder Vegetation Management Project 
 
Dear Ms. Parker: 

 
We appreciate the opportunity to submit comments on the Environmental Assessment (EA) for 
the Red Ryder Vegetation Management Project.  These comments are submitted on behalf of 
the Yellowstone to Uintas Connection and Wildlands Defense.  Both are 501c3 organizations 
working to restore habitat in Idaho, Utah and the Regionally Significant Wildlife Corridor 
connecting the Greater Yellowstone Ecosystem to the Uinta Mountains and Southern Rockies.     
The Bear River Range is a large component of this unique and vital wildlife habitat corridor.  We 
are concerned that the true cause of current degraded Forest conditions are not being 
addressed and that this project will increase habitat fragmentation due to road construction, 
mechanical and fire treatments, while livestock grazing continues unabated.  These have and 
will continue to have major detrimental effects on wildlife habitat and the corridor.  We are 
also concerned that there are no alternative actions being discussed to increase overall Forest 
health, including addressing livestock grazing damage.  We provide an alternative for analysis in 
the NEPA process in Attachment 18. 
 
The Forest Service scoping letter was published in the Salt Lake Tribune on February 6, 2017.  
That letter indicates the Purpose of the project is to: 
 

…address existing and projected insect and disease impacts within the proposed 
analysis area’s forested stands. If left unaddressed, the current and predicted 
condition of the forested stands will continue to result in broad ranging tree 
mortality thus increasing hazardous fuel loads leading to catastrophic wildfire 
and habitat loss. The project maximizes the retention of old growth and large 
trees, as appropriate for the forest type, to the extent that the trees promote 
stands that are resilient to insect and disease. 

 
The proposed project is to take place in a 24,031 acre Analysis Area in the Logan and Ogden 
Ranger Districts.  It will include “approximately 13,263 acres of vegetation treatment that would 
include: commercial timber harvesting, pre-commercial thinning (PCT), and prescribed fire.”  To 
enable the project, construction will include “approximately 11 miles of temporary road 
construction, 14 miles of additional temporary road use on existing road prisms, 50 miles of 
improvements to the existing NFS road network, and the excavation and expansion of two 
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gravel borrow pits.” 
 
The Regional (and nationally) Significant Wildlife Corridor in which this project lies must be 
addressed in the EA.  Over a decade ago, the Forest Service published a map of this corridor, 
outlining the higher elevation connections between the Greater Yellowstone Ecosystem and the 
Uinta Mountains, and the Northern and Southern Rockies.  Historically, grizzly bears, lynx, and 
wolverine have utilized this corridor along with bighorn sheep, elk and deer.  Today, it is already 
heavily fragmented with past timber harvest, roads, atvs, dirt bikes, noise, and livestock 
grazing.   Proposing to add 11 miles of new roads, re-open 14 miles of currently closed roads 
used for past timber access, and improving 50 miles of currently open roads will only further 
fragment this uniquely vital Wildlife Corridor.   
 
We have witnessed the difficulty in closing and rehabilitating such roads after the timber 
harvest concludes.  Also noteworthy is the fact that the gravel pit that was opened in the Peter 
Sinks area has now turned into a moto-cross playground which further fragments the corridor 
with atv use and noise pollution.  In winter, snowmobiles “play” in meadows, open slopes and 
along any road, trail or open area, high-marking and spreading noise and intrusion throughout 
this project area and its surroundings.  More roads means more ohvs, more access, more 
snowmobiles, less security for wildlife and more stress induced by this activity.  Quiet users 
have no solitude in which to enjoy and study the natural environment, camp with their families 
and ski or hike in quiet with the sounds of nature. 
 
Issues 
 
The following outlines topics and analyses that need to be addressed using the best available 
science and data. 
 

1. This project must be analyzed in an Environmental Impact Statement, not an EA.  Given the 
present degraded conditions, superimposing more roads, timber harvest and other forest 
manipulations cannot result in a FONSI.  A Draft EA/EIS should be provided for public 
comment prior to any objection period.  A range of alternatives should be provided which 
address reduction in stressors to the ecosystem and its wildlife, rather than allowing or 
expanding (as in the case of roads) current uses, then superimposing these treatments and 
logging on top of these uses.  Current management is impairing the productivity of the land, 
to use a phrase from the Multiple Use Sustained Yield Act or NFMA. 

2. The 24,031 acre Analysis Area is not sufficiently large to determine cumulative effects as it 
is only part of the Regionally Significant Wildlife Corridor.  The ability of that corridor to 
accommodate wildlife that historically used it (lynx, wolverine, grizzly bears and others) 
must also be analyzed as a Cumulative Effects Area.  A minimum Cumulative Effects area 
would include the entirety of the lands lying within the Logan and Ogden Ranger Districts.  
In fact, since the Regionally Significant Wildlife Corridor connects the Greater Yellowstone 
Area to the Uinta Mountains, any activity that degrades that corridor also affects this entire 
region. 

3. Past timber harvest, thinning, salvage, prescribed fires and other treatments must be 
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mapped and described.  Data showing tree stand statistics (VSS or other), regeneration 
progress, understory composition, production and trend including grasses, forbs and 
shrubs, basal cover, and bare ground must be presented and analyzed with comparisons to 
pre-project conditions in order to judge the success of past forest manipulations compared 
to their stated goals. 

4. All projects directed at controlling beetle populations, including those described as 
research, should be mapped and described, showing current conditions and pre-project 
conditions, compared to stated goals. 

5. Roads and trails, and their current status must be analyzed and compared to wildlife needs 
for security cover, the amount of security cover that exists today and what changes will 
occur due to this project.  This includes habitat for deer, elk, bears, lynx, wolverine, 
snowshoe hare, and goshawk. Goshawk home ranges should be mapped and habitat 
fragmentation of those home ranges analyzed.  Adequate buffers (1 mile) must be applied 
to account for the noise and activities occurring along these roads.  As pointed out later in 
these comments we have been measuring noise levels in both winter and summer 
recreation periods, finding peaks over 100 dB.  This is hardly an environment providing 
security for wildlife, or opportunities for quiet recreation. 

6. Livestock grazing is the principle factor damaging forest and watershed health in the Logan 
and Ogden Ranger Districts.  It is the fundamental factor needing to be addressed in this 
Analysis and Cumulative Effect Area.  Over the years we have monitored conditions and 
found excessive amounts of bare soil, forest understory losing litter cover, soil carbon and 
nitrogen being depleted, conifer forest mycorrhizal fungi layer disrupted by livestock 
trampling, riparian areas degraded, spawning habitats filled with high levels of sediment 
from eroding watersheds and banks, causing native cutthroat trout to experience extreme 
mortality of their eggs and larvae.  Our analysis has shown the allotments grossly 
overstocked, the native herbaceous plant community greatly below potential and increasers 
dominating the community.  Water developments create highly damaged areas as cattle 
and sheep congregate around them.  The North Rich Allotment alone has approximately 
130 water developments and still, the streams are degraded.  Utilization levels we 
measured are extremely high and not sustainable even though we found the numbers of 
cattle being grazed were only a fraction of those permitted.  We provide copies of those 
reports and a recent paper as attachments to these comments.  All past reports, NEPA 
comments and correspondence from Dr. John Carter on the Bear Hodges Forest Health 
Treatment (later known as the Bear Hodges Timber Sale), Slideout Canyon logging project, 
North Rich, Little Bear and all other allotments occurring in the Analysis Area should be 
included in the analysis and referenced in the EA/EIS.  A brief synopsis of some of that 
information follows, with the documents included as attachments. 

 
Attachments – Data and Reports for the Analysis Area, and Literature Reviews 

 
North Rich North Pasture Survey, July 2004.  (Attachment 1). This study analyzed the efficacy 
of the Forest Service long term trend site in South Sinks, evaluated forage production and 
ground cover in sagebrush, rangeland conifer and aspen types, and capability. 
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 The Forest Service long term trend site is 2 miles from perennial water, as far as is 
possible and remain in the allotment.  This trend site is used to claim that conditions 
meet ground cover standards, yet locations nearer to the water source had significantly 
less ground cover and do not meet that standard. 

 In its stocking rate calculation for the DEIS/FEIS for the North Rich Allotment, the Forest 
Service did not assess forage desirability, which if taken into account, leads to forage 
amounts lower than the 200 lb/acre capability requirement in aspen, big sagebrush and 
rangeland conifer, thus making these types not capable.  They did not use current 
production data, but relied on data from the 1960’s.  

 The report noted the continuing issue of not providing the rest prescribed due to 
inability of the Forest Service and Permittees to control cattle. 

 
North Rich Allotment 2008 Synopsis. (Attachment 2). 

 

 This report summarized the riparian utilization in the allotment for several locations, 
showing that when caged and uncaged plots are clipped and compared, riparian 
utilization >80% with most locations greater than 90%. 

 Cattle counts showed that only about 200 pairs were grazing compared to 1260 
permitted and reported by permittees.  Utilization was still extreme with only 1/6 of 
permitted numbers grazing. 

 Riparian exclosures continued to be trespassed and grazed, so conditions remained 
degraded five years after the EIS/ROD. 

 Aspen lack young age classes and have high amounts of bare soil. 
 
Carter and Chard 2011. (Attachment 3) 
 

 Soil and litter effects of grazing and trampling of livestock were evaluated in Douglas fir 
community based on distance from water.   Litter depth, soil nitrogen and carbon were 
reduced as grazing pressure increased.  Inspection of the litter/soil interface showed a 
loss of the mycorrhizal fungi layer due to trampling of livestock. See Figure 1. 

 
North Rich Allotment Draft Environmental Impact Statement Analysis and Comments, 2003. 
(Attachment 4). 
 

 These comments summarize and analyze Forest Service data and data collected by Dr. 
Carter and associates. 

 According to Forest Service data and analysis, severe soil loss has occurred.  Plant 
communities have been severely degraded by grazing with current plant communities at 
a small percentage of potential of historical grass production.  Many tall forb 
communities have been lost.  Many riparian areas have also been lost. Most plant 
communities experience high departure from PFC. 

 Surveys of ground cover at 55 locations in the Idaho portion of the Bear River Range 
showed high amounts of bare soil >50% on average.  PFC assessments at over 300 
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locations in conifer, aspen, forb, sagebrush and riparian showed that <20% were in PFC 
(Our observations are that these conditions are consistent with those seen in the Utah 
portion of the Range).  This shows the ongoing inability or unwillingness of the Forest 
Service to use science based management of grazing.   

 A 2000 survey by Willow Creek Ecology showed the loss in ground cover from potential 
in grazed and logged areas that were also grazed.  Ground cover in ungrazed reference 
areas averaged 94%, logged and grazed areas were 61%, areas grazed but not logged 
were 42%.  Plot clippings showed that ungrazed controls had mean herbaceous standing 
crop of 742.1 lbs/acre; logged and grazed areas had 79.9 lbs/acre and grazed forest 
openings had 60.2 lbs/acre.  Soil samples analyzed for total nitrogen showed that grazed 
areas had reduced nitrogen content. 

 In 2001, soil and litter effects of grazing and trampling of livestock were evaluated in 
Douglas fir community based on distance from water.   Litter depth, soil nitrogen and 
carbon were reduced as grazing pressure increased.  Inspection of the litter/soil 
interface showed a loss of the mycorrhizal fungi layer due to trampling of livestock. See 
Figure 1.  These and other results were later presented in Carter and Chard (2011) 
(Attachment 3). 

 A review of Soil Surveys from Cache and Rich Counties showed that soils were at 
moderate to very high risk due to water erosion. 

 Livestock grazing effects on plant communities were reviewed showing loss of 
herbaceous understory and increased density of tree seedlings in conifer forests, 
reduced recruitment in aspen communities, negative effects to wildlife, riparian areas 
and water quality, including sedimentation effects on salmonid reproduction. 

 Plant growth and precipitation relationships were reviewed in addition to the effects of 
livestock grazing on herbaceous production, showing reduced production as grazing 
intensity increased. 

 An analysis of capable acres and forage capacity for the North Rich Allotment showed 
the allotment is overstocked. 
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Comments, Analysis and Remedies for the North Rich FEIS, 2004.  (Attachment 5). 
 

 These comments provide further analysis of conditions and management of the North 
Rich Allotment, pointing out that for decades, grazing in the North Rich Allotment has 
exceeded the carrying capacity of the land. The Forest Service recognized this problem 
in its 1969 NRA AMP and again in its 2004 FEIS.  The analysis explores fundamental 
problems in the allotment and proposes remedies. 

 
Livestock Counts by Wild Utah Project.  (Attachment 6). 
 

 Aerial and ground counts demonstrated about 20% of the permitted numbers are 
actually being grazed.  

 
Tufts Creek in North Rich Allotment, Condition Report 2001.  (Attachment 7). 
 

 This report documents the loss of riparian function, aspen recruitment and overuse in 
the Tufts Creek drainage.  It also reports on the continuing trespass into this area from 
the permittees private land, cattle being present six weeks prior to the permitted turn-in 
date. 

 
North Rich Allotment – Tufts Creek, Slideout Canyon and Log Cabin Hollow, Condition Report 
2008.  (Attachment 8). 
 

 The photos in this letter demonstrate the severely degraded conditions in riparian, 
aspen, sagebrush, and recent clearcuts resulting from unmanaged grazing and no rest.  
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Tufts creek remained degraded even though conditions were reported in 2001. 
 
Little Bear Sheep Allotment Retirement Proposal, 2006.  (Attachment 9). 
 

 Degraded conditions, concerns over domestic sheep interacting with bighorn sheep 
recently observed, enhancing research opportunities for the USU Forestry Camp that 
lies in the affected area in the Little Bear Sheep Allotment lead to several organizations 
proposing that the Forest Service close the allotment.  Photographs of severe 
degradation of old clearcuts, springs and watershed damage affecting streams that 
contain Bonneville cutthroat trout were provided. 

 
Transmittal of WWP Reports for North Rich, Logan Canyon, Maple Bench Allotments and 
other issues, 2008.  (Attachment 10). 
 

 This letter to District Ranger, Jennifer Parker, annotated reports authored by Dr. Carter 
and provided to the Logan Ranger District. 

 
Letter Report to Jennifer Parker on Riparian Areas, 2008.  (Attachment 11). 
 

 This report provides data from BCT spawning habitat surveys showing impairment of 
spawning from sediment results in extreme mortality of BCT eggs and larvae.  It also 
reports on the excessive utilization levels occurring in riparian areas. 

 
Logan Canyon Allotment Report, 2009.  (Attachment 12). 
 

 This report addresses the excessive riparian utilization in Spawn Creek and Temple Fork 
and the lack of response from the Forest Service to previous reports. 

 
There are many other letters and reports submitted to the Logan Ranger District by Dr. Carter 
since 1990 regarding failures in livestock management, trespass, overuse, capability, stocking 
rate, riparian degradation, forest health, OHV violations, and creation of illegal trails.  Suffice it 
to say, these degraded areas in and around the Analysis Area provide clear evidence of the 
failure of the Forest Service to manage livestock grazing, while it is essentially destroying the 
ecosystems that evolved here.  These letters and reports are hereby incorporated.  

 
We are also attaching recent reviews prepared by Dr. Carter.  These address livestock grazing 
management, livestock and water quality, forest health and motorized recreation impacts.   
 
Updating the Animal Unit Month, 2016.  (Attachment 13). 
 

 Using current weights for cattle and sheep, the forage demand for cattle and sheep is 
calculated, showing that current allocations by the Forest Service grossly understate the 
forage demand. Current forage demand by cattle and sheep is double that recognized 
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by the Forest Service. 
 
Livestock and Water Quality, Literature and Examples, 2012.  (Attachment 14). 
 

 A review of the effects of livestock grazing on watersheds, riparian areas and water 
quality. 

 
Utilization, Rest and Grazing Systems - A Review, 2013.  (Attachment 15). 
 

 A review of the science related to these topics, showing that livestock utilization >30% is 
not sustainable, that grazing systems cannot compensate for overstocking, and the need 
for years of rest following grazing to allow plant communities to recover vigor and 
productivity before being grazed again. 

 
Aspen – Review of Literature Regarding Vegetation Treatments, Conifer Invasion and 
Browsing, 2012.  (Attachment 16). 
 

 Reviews the role of livestock in altering forest health, stand structure and understory 
production. 

 

Comments on Motorized Recreation for the Monticello, Utah BLM Resource Management 
Plan, 2008.  (Attachment 17). 
 

 Reviews impacts of roads and ohvs on wildlife, air and water quality, noise. 
 
Proposed Alternative (Attachment 18). 
 

 Alternative submitted by Wildlands Defense is provided for analysis in the NEPA 
process. 

 
Recent data collected on a groomed snowmobile trail in the Bear River Range shows extreme 
levels of noise.  (Figure 2). 
 



9 
 

 
 
 
7. Beetles 
 
A recent review article in the Journal Forests addresses the mythology of forest health 
treatments aimed at suppressing beetle infestations or epidemics and does not support 
treatments1. 
   
 There is a lack of studies assessing the effects of timber harvest treatments for bark 

beetle suppression, yet policy is based on belief they work, not evidence. In fact, the 
evidence is they don’t work. 

 Trees that are weakened by drought, disease or damage can be affected by smaller 
numbers of beetles, while vigorous trees may require very large numbers. Outbreaks 
occur when thresholds of temperature, tree defenses and beetle productivity are passed. 
Forests composed of large diameter trees can be at higher risk when thresholds are 
passed. Lower sapwood moisture results in higher susceptibility than higher sapwood 
moisture. 

 Salvage harvests removing dead trees do not actually reduce or impact beetle 
populations as those trees are empty of beetles. These projects are more directed at 
economic (e.g. budgetary motives), or other reasons. 

 There is a lack of post treatment monitoring to determine the efficacy of 
treatments. 

 Stabilization of pine beetle populations requires a much higher detection accuracy and 
more intense level of treatment maintained over a very long timeframe. The consensus of 

                                                     
1 Six D L, Biber E, Long E. 2014. Management for mountain pine beetle outbreak suppression: does 

relevant science support current policy? Forests 5:103-133. Doi:10.3390/f5010103. 
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studies is that suppression of a beetle outbreak would require killing of 97.5% of beetles in 
an areas just to stabilize the population. Even removal of 100% of infested trees in an area 
would still not eliminate beetles. 

 “The consensus of studies and retrospectives over the course of several outbreaks is that 
even after millions of dollars and massive efforts, suppression using direct controls has 
never been effectively achieved, and at best, the rate of mortality to trees was reduced 
only marginally.” 

 Direct controls are aimed at reducing beetle numbers, whereas indirect controls, such as 
thinning are used to reduce susceptibility of stands to infestation by decreasing 
competition among trees for water, nutrients and light.  

 Silvicultural treatments such as thinning have proven largely ineffective and once beetles 
invade a thinned stand, the probability of trees being killed there can be greater than in 
unthinned stands. These may be successful if combined with direct controls (removal of 
infested trees). “Although more trees were killed overall in control units during the 
outbreak, all controls still retained a greater number of residual trees than did thinned 
stands as they entered the post-outbreak phase.” 

 Studies of lodgepole pine post-outbreak indicate that stocking density will be maintained 
in untreated stands. A study in Colorado found that even when beetles killed 60 – 92% of 
overstory lodgepole pine, the stands retained residual overstory as well as advance 
regeneration with untreated stands predicted to return to pre-outbreak stocking levels 25 
years sooner than treated stands. Thinning is indiscriminate, taking trees of particular sizes 
without taking into account genetics, thereby undercutting natural selection, in which 
beetle-resistant trees would be selected for. 

 “Outbreaks can result in strong natural selection against trees with phenotypes (and likely 
genotypes) favorable for the beetle and for those that possess unfavorable qualities. 
However, when humans thin forests, trees are removed according to size, species, and 
density, without consideration of genetics. Thus, trees best adapted to surviving beetle 
outbreaks are as likely to be removed as those that are not.” 

 
Another pertinent paper2 reveals that advance regeneration in untreated beetle infected 
stands exceeded 1000 stems/ha on 76% of plots, “suggesting that in the absence of 
management intervention most future stands will be adequately stocked.” They found only 
half the shrub, grass and forb cover in treated stands compared to untreated stands. Using 
the Forest Vegetation Simulator (FVS)3 they determined that total forest basal area would 
return to pre-outbreak levels 25 years sooner in untreated stands than in treated stands (80 
vs 105 yrs). It appears that leaving the stands untreated will result in greater and more rapid 
regeneration, greater herbaceous plant cover and more carbon storage than engaging in the 
proposed treatments. 

                                                     
2 Collins, B., C. Rhoades, R. Hubbard, M. Battaglia. 2011. Tree Regeneration and future stand development after 
bark beetle infestation and harvesting in Colorado lodgepole pine stands. Forest Ecology and Management 261: 
2168-2175. 
3 Dixon, G.E., 2002. Essential FVS: a user’s guide to the forest vegetation simulator. Internal Report, USDA Forest 
Service, Forest Management Service Center, Fort Collins, CO, p. 202. Available from: 
http://www.fs.fed.us/fmsc/ftp/fvs/docs/gtr/EssentialFVS.pdf. 
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We fear the Forest Service is basing its Proposed Action disproportionately on an 
unsupported set of premises in its attempts to clearcut and log both damaged and healthy 
trees, thus setting back regeneration, herbaceous production and wildlife habitat when the 
preponderance of evidence provided by these studies so clearly shows that harvest will not 
control the beetle infestation. Instead, the Forest Service should be reducing the stressors on 
the health of these forests, such as the grazing of livestock, which is addressed elsewhere in 
these comments. Suffice it to say, the grazing and trampling of livestock reduces infiltration 
and increases stress on the trees, making them more susceptible to disease and insects. 
 
8. Fire, Wildland Urban Interface, Treatments 

 
In recent years, fire hysteria and the wildland urban interface are used to justify treatments.  
Yet, local governments who provide construction permits are not requiring fire proof 
construction or buffers around structures.  Comes along the Forest Service and uses this “risk” 
to justify more logging and treatments.  As a result, the taxpayer bails out those who build in 
places subject to fire, without any apparent personal responsibility.  The NEPA analysis should 
recognize this and place the burden on those who build within the Forest Boundary, and should 
include in its preferred alternative no longer issuing rights of way in the forest for second home 
construction. 
 
Cohen, 19994 reviewed current scientific evidence and policy directives on the issue of fire in 
the wildland/urban interface and recommend the focus be on structure ignitability in the Home 
Ignition Zone rather than extensive wildland fuel management. Cohen, 1999 also recognizes 
“the imperative to separate the problem of the wildland fire threat to homes from the problem 
of ecosystem sustainability due to changes in wildland fuels” (Id.). In regards to the latter—
ecosystem sustainability—Cohen and Butler (2005)5 state: 
 

Realizing that wildland fires are inevitable should urge us to recognize that 
excluding wildfire does not eliminate fire, it unintentionally selects for only those 
occurrences that defy our suppression capability—the extreme wildfires that are 
continuous over extensive areas. If we wish to avoid these extensive wildfires 
and restore fire to a more normal ecological condition, our only choice is to 
allow fire occurrence under conditions other than extremes. Our choices become 
ones of compatibility with the inevitable fire occurrences rather than ones of 
attempted exclusion.  

 

                                                     
4 Cohen, Jack 1999. Reducing the Wildland Fire Threat to Homes: where and how much? Jack D. Cohen, RMRS. 
Paper presented at the Fire Economics Symposium, San Diego, CA April 12, 1999.   
5 Cohen, Jack and Bret Butler, 2005. Wildfire Threat Analysis in the Boulder River Canyon: Revisited. Fire Sciences 
Laboratory, USDA Forest Service, Rocky Mountain Research Station, Missoula, Montana. July 26-27, 2005.   
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Rhodes, 20076 states: “The transient effects of treatments on forests, coupled with the relatively 
low probability of higher-severity fire, makes it unlikely that fire will affect treated areas while 
fuel levels are reduced.” (Internal citations omitted.) Rhodes, 2007 also points out that 
management with mechanical fuel treatments to restore natural fire regimes must take into 
consideration the root causes of the alleged problems, which in this case may be related to the 
intensive livestock grazing that has occurred for several decades. The NEPA process here should 
take into account the effects of livestock grazing on forest conditions, in terms of various 
resources including soils, water, weeds, and forest composition. Baker et al., 20067 state:  
 

Livestock grazing generally increases tree density in formerly open stands and 
thereby increases the fine fuels that contribute most to fire intensity and 
severity. Removal of grass reduces competition, allowing more trees to 
successfully regenerate, shown experimentally in the Southwest (Pearson, 
1942)8, and also by paired comparisons in other parts of the West, in which 
mesas subject to livestock grazing have much higher tree density than do 
comparable nearby ungrazed mesas (Rummell, 19519; Madany & West, 198310). 
Grazing can also initially reduce the quantity of fine grass fuels needed for 
surface fires, and the onset of heavy grazing in south-western ponderosa pine 
landscapes is temporally associated with a marked reduction in surface fires (e.g. 
Savage & Swetnam, 199011). However, fine fuels are likely not to have remained 
low for long. Higher tree density increases fine fuels that lead to faster fire 
spread and increases ladder fuels that lead fire into the canopy (Zimmerman & 
Neuenschwander, 198412), together increasing the potential for more fires and 
more severe fires.  

 
The allegation that thinning replicates natural fire is also contradicted by science (for example 

                                                     
6 Rhodes, Jonathan 2007. The Watershed Impacts Of Forest Treatments To Reduce Fuels And Modify Fire Behavior. 
Prepared for Pacific Rivers Council, P.O. Box 10798, Eugene, OR 97440. 541-345-0119. www.pacrivers.org. 
February, 2007. 
7 Baker, William L.; Thomas T. Veblen, and Rosemary L. Sherriff; 2006. Fire, fuels and restoration of ponderosa 
pine–Douglas fir forests in the Rocky Mountains, USA. Journal of Biogeography (J. Biogeogr.) (2006) 
8 Pearson, G. A. (1942), Herbaceous Vegetation a Factor in Natural Regeneration of Ponderosa Pine in the 
Southwest. Ecological Monographs, 12: 315–338. doi:10.2307/1943545 
9 Rummell, R. S. (1951), Some Effects of Livestock Grazing on Ponderosa Pine Forest and Range in Central 
Washington. Ecology, 32: 594–607. doi:10.2307/1932728 
10 Madany, M. H. and West, N. E. (1983), Livestock Grazing-Fire Regime Interactions within Montane Forests of 
Zion National Park, Utah. Ecology, 64: 661–667. doi:10.2307/1937186 
11 Savage, M. and Swetnam, T. W. (1990), Early 19th-Century Fire Decline Following Sheep Pasturing in a Navajo 
Ponderosa Pine Forest. Ecology, 71: 2374–2378. doi:10.2307/1938649 
12 Zimmerman, G.T. and Neuenschwander, L.F.  1984.  Livestock Grazing Influences on Community Structure, Fire 
Intensity, and Fire Frequency within the Douglas-Fir/Ninebark Habitat Type. Journal of Range Management Vol. 37, 
No. 2. pp. 104-110. 
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see Rhodes and Baker 200813, McRae et al 200114, and Rhodes 2007).  DellaSala, et al. 199515 
are skeptical about the efficacy of intensive fuels reductions as fire-proofing methods. Veblen 
200316 states:  
 

The premise behind many projects aimed at wildfire hazard reduction and 
ecological restoration in forests of the western United States is the idea that 
unnatural fuel buildup has resulted from suppression of formerly frequent fires. 
This premise and its implications need to be critically evaluated by conducting 
area-specific research in the forest ecosystems targeted for fuels or ecological 
restoration projects. Fire regime researchers need to acknowledge the 
limitations of fire history methodology and avoid over-reliance on summary fire 
statistics such as mean fire interval and rotation period.  

 

Kauffman (2004)17 suggests that current FS fire suppression policies are catastrophic, and that 
fires are beneficial: 

 
Large wild fires occurring in forests, grasslands and chaparral in the last few 
years have aroused much public concern.  Many have described these events as 
“catastrophes” that must be prevented through aggressive increases in forest 
thinning.  Yet the real catastrophes are not the fires themselves but those land 
uses, in concert with fire suppression policies that have resulted in dramatic 
alterations to ecosystem structure and composition.  The first step in the 
restoration of biological diversity (forest health) of western landscapes must be 
to implement changes in those factors that have resulted in the current state of 
wildland ecosystems. Restoration entails much more than simple structural 
modifications achieved through mechanical means. Restoration should be 
undertaken at landscape scales and must allow for the occurrence of dominant 
ecosystem processes, such as the natural fire regimes achieved through natural 
and/or prescribed fires at appropriate temporal and spatial scales.  

 
 
9. Regionally Significant Wildlife Corridor  
 

                                                     
13 Rhodes, J. J., and W. L. Baker. 2008. Fire probability, fuel treatment effectiveness and ecological tradeoffs in 
western U.S. public forests. Open Forest Science Journal, 1: 1-7 
14 McRae D.J., L.C. Duchesne, B. Freedman, T.J. Lynham, and S. Woodley 2001. Comparisons between wildfire and 
forest harvesting and their implications in forest management. Environ. Rev. 9: 223–260 (2001) DOI: 10.1139/er-9-
4-223 © 2001 NRC Canada 
15 DellaSala, Dominick A.,  D. M. Olson, S. E. Barth, S. L. Crane, and S. A. Primm, 1995.  Forest health:  moving 
beyond rhetoric to restore healthy landscapes in the inland Northwest.  Wildlife Society Bulletin 1995, 23(3): 346-
356. 
16 Veblen, Thomas T.  2003. Key Issues in Fire Regime Research for Fuels Management and Ecological Restoration. 
USDA Forest Service Proceedings RMRS-P-29. 
17 Kauffman, J. Boone, 2004. Death Rides the Forest: Perceptions of Fire, Land Use, and Ecological Restoration of 
Western Forests. Conservation Biology, Vol. 18 No. 4, August 2004, Pp 878-882. 
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Circa 2000, the WCNF produced the map 
shown in Figure 3 representing the 
Regionally Significant Wildlife Corridor.  The 
Forest Service should provide a map and 
analysis of the corridor addressing habitat 
fragmentation and the presence of Core, 
Corridor, Lynx Analysis Units (including the 
LAUs proposed for the 2003 RFP and an 
analysis of their condition then and current 
conditions), Roadless Areas, Wilderness 
Areas, NRAs, areas closed to livestock 
grazing, and Goshawk home ranges.  Then 
provide an alternative that proposes road 
closures to attain a scientifically defensible 
density per square mile, grazing allotment 
closures, fence removals, setting noise limits 
on vehicles, which as we have measured 
here in SE Idaho on Forest access roads at 
over 100 dB from atvs, dirt bikes, 
snowmobiles, and pickup trucks with 
modified exhausts (see Figure 2).  Winter use 
should be closed or severely limited in the 
corridor so that lynx, wolverine and other 
far-ranging species have an opportunity to 
migrate and have security cover during all seasons.  The Forest Service can use its Prohibition 
Authority to regulate noise. 
 
10. Canada Lynx 

 
All Forest Sensitive, MIS and TE species must be analyzed to ensure compliance with NFMA, 

NEPA, ESA and other applicable regulations regarding capability, suitability of habitats and 

viability of populations.  Past timber harvest activities must be analyzed in the context of the 

importance of habitat connectivity.  Canada lynx occurrences were documented in the Uintas 

historically and in the 2000’s, radio-collared lynx released in Colorado were found in the Uintas 

and migrating north.  Recent efforts have not found lynx in the Uintas, an area of over one 

million acres that should be a core area for Canada lynx, or in the corridor connecting the 

Uintas to the Greater Yellowstone Ecosystem.  Why is it not?  Is it due to livestock grazing and 

the associated killing of carnivores, trapping and the illegal take of animals?  Is it habitat 

fragmentation from timber manipulations, oil and gas, roads and off-road vehicles?   

The Forest Service provides a map of historic lynx distribution showing that the Uintas were 

historically used by Canada lynx (at right). The Uintas are considered a peripheral and linkage 

Figure 3.  Regionally Significant Wildlife Corridor 

Figure 3.  Regionally Significant Wildlife Corridor 
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area18. The Biological Assessment19 for Canada lynx documents the importance of peripheral 

areas as: 

Peripheral populations may contain valuable genetic, physiological or behavioral 
adaptations that are unique to their ecological success. Because suitable habitats 
in areas where populations act as metapopulations are spatially separated, the 
persistence of a metapopulation is dependent on the efficiency and success of 
dispersing animals in reaching isolated patches of suitable habitat. When patches 
are fragmented and connections between patches do not exist, recolonization 
becomes problematic and the metapopulation may be unable to persist, even 
though patches of suitable habitat remain (Meffe and Carroll 199720). Additional 
fragmentation and isolation of suitable habitat occurring as a result of land 
management activities can not only affect small isolated habitat patches 
supporting smaller populations but also large contiguous patches supporting 
higher population levels.   

Ruggierio et al (1999)21 also discuss the effects of fragmentation on competition with lynx by 

other carnivores and the loss of connectivity.  Figure 4 shows the Western Wildway, the 

Continental Corridor connecting Mexico to Alaska and the regions of that corridor being 

addressed by scientists and advocates of connectivity for wildlife.  This represents a 

conservation biology approach to landscape conservation. 

                                                     
18 USDA Forest Service.  2007.  Final Environmental Impact Statement Northern Rockies Lynx Management 
Direction National Forests in Montana, and parts of Idaho, Wyoming and Utah.  Figure 1-1. 
19 USDA Forest Service  1999.  Biological Assessment of the Effects of National Forest Land and Resource 
Management Plans and Bureau of Land Management Land Use Plans on Canada Lynx.  149p. 
20 Meffe GK, Carroll CR (1997) Principles of conservation biology. Sinauer, Sunderland, Massachusetts 
21 Ruggerio, L.F., Aubry, K.B., Buskirk, S.W., Koehler, G.M., Krebs, C.J., McKelvey, K.S., Squires, J.R. (Eds.), Ecology 
and Conservation of Lynx in the United States. University of Colorado Press, Boulder, CO 
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The Forest Service map of historic lynx distribution for 1842 - 1998 is shown in the referenced 

link and in Figure 5.22 This reveals the historical areas used and the pattern of connectivity, 

which clearly connects Colorado populations to the Uintas and then the Greater Yellowstone 

Ecosystem. 

                                                     
22 http://www.fs.usda.gov/detail/r1/landmanagement/resourcemanagement/?cid=stelprdb5160688  

Figure 4.  Western Wildway 



17 
 

More recently, the Colorado 

Division of Wildlife tracked radio-

collared lynx released in Colorado. 

The tracked lynx show a similar 

pattern of use in the map below 

(Figure 6).23 These maps show the 

Uintas have historically been used 

by lynx and when lynx were 

recently reintroduced in Colorado, 

they also migrated to the Uintas. 

This demonstrates that this 

peripheral area could be a core 

area if it and its connections were left 

un-fragmented by roads, timber harvest 

and other pervasive human activities 

such as livestock grazing that displace lynx and lynx prey such as snowshoe hare.   An important 

consideration for lynx aside from the roads and habitat fragmentation by logging projects is the 

loss of prey base, particularly snowshoe hare, that are no doubt affected by the massive 

removal of herbaceous vegetation by livestock. 

 

 

 

 

 

 

 

 

 

 

 

 

                                                     
23 Devineau P,  Shenk TM, White GC, Doherty Jr PM, Kahn RH.  2010.  Evaluating the Canada lynx reintroduction 
programme in Colorado: patterns in mortality.  Journal of Applied Ecology.  doi: 10.1111/j.1365-2664.2010.01805.x 
8 p. 

Figure 5.  Historical Distribution of Canada Lynx 

Figure 6.  Tracked Lynx from Colorado Re-introductions 
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The “Least-Cost Corridor Analysis for Evaluation of Lynx Habitat Connectivity in the Middle 

Rockies” by Bates and Jones (2007) may be accessed at the link shown.   That quantitative 

analysis of lynx habitat connectivity for lynx moving north from the Colorado population to the 

northern Rockies population provides science-based criteria and analysis.  This study and its 

associated maps demonstrate how habitat and connectivity should be addressed.  The resultant 

map (Figure 8 of that report) is shown in Figure 7.  

 

 

 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
11. Wolverine 
 
Recently, a US District Court ruling remanded the USFWS Withdrawal of its Proposed Rule to list 
the distinct population segment of the North American wolverine occurring in the contiguous 
United States as a threatened species under the Endangered Species Act for further 

Figure 7.  Least Cost Path for Lynx 
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consideration.24 The ruling reviewed the science relating to the selection of denning sites in 
combination with snow presence during the natal period and recent analyses of potential 
climate change effects to snow pack that indicate a severe reduction in snow cover during this 
century with negative implications to wolverine populations. 
 
The ruling also emphasized that populations in the US, which exist as meta-populations 
“require some level of regular or intermittent migration and gene flow among 
subpopulations, in which individual subpopulations support one-another by providing genetic 
and demographic enrichment through mutual exchange of individuals.”  If connectivity is lost, 
“an entire meta-population may be jeopardized due to subpopulations becoming unable to 
persist in the face of inbreeding or demographic and environmental stochasticity.”  
 
The study by Copeland, 201025, cited in the ruling, analyzed spring snow cover to determine 
overlap with known den sites, finding 97.9% overlap.  They concluded that if reductions in snow 
cover continue to occur, “habitat conditions for the wolverine along the southern extent of its 
circumboreal range will likely be diminished through reductions in the size of habitat patches 
and an associated loss of connectivity, leading to a reduction of occupied habitat in a significant 
portion of the species range.”  A second analysis by McKelvey, 201126 used Global Climate 
Models to predict the change in distribution of persistent spring snow cover so that “for 
conservation planning, predicting the future extent and distribution of persistent spring snow 
cover can help identify likely areas of range loss and persistence, and resulting patterns of 
connectivity.” 
 
McKelvey, 2011 concluded that they expect, “the geographic extent and connective of suitable 
wolverine habitat in western North America to decline with continued global warming” and that 
“conservation efforts should focus on maintaining wolverine populations in the largest 
remaining areas of contiguous habitat and, to the extent possible, facilitating connectivity 
among habitat patches.” 
 
In its Proposed Rule, the FWS accepted these studies as the best available science with climate 
change as the driving factor.  Other threats were considered of lower priority in comparison, 
“however, cumulatively they could become significant when working in concert with climate 
change if they further suppress an already stressed population.”  The FWS noted harvest, 
demographic stochasticity and loss of genetic diversity as these secondary factors, but avoided 
mention of habitat integrity and fragmentation by roads, infrastructure and human activity or 

                                                     
24 US District Court for the District of Montana, Missoula Division.  April 4, 2016.  Defenders of Wildlife v US DOI.  
CV 14-246-M-DLC 
25 Copeland, J. P.; McKelvey, K. S.; Aubry, K. B.; Landa, A.; Persson, J.; Inman, R. M.; Krebs, J.; Lofroth, E.; Golden, H.; 
Squires, J. R.; Magoun, A.; Schwartz, M. K.; Wilmot, J.; Copeland, C. L.; Yates, R. E.; Kojola, I.; May, R. 2010.  The 
bioclimatic envelope of the wolverine (Gulo gulo): do climatic constraints limit its geographic distribution? 
Canadian Journal of Zoology. 88: 233-246.  
26  McKelvey et al.  2011.  Climate change predicted to shift wolverine distributions, connectivity, and dispersal 
corridors.  Ecological Applications, 21(8), 2011, pp. 2882–2897.  
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loss of prey base due to depletion of herbaceous plant communities and cover by livestock 
grazing. 
 
Robert Inman, PhD, a biologist and Director of the Greater Yellowstone Wolverine Program at 
the Hornocker Institute/Wildlife Society noted that the FWS singled out a particular activity, fur 
trapping, that can cause mortality, while ignoring the full range of human activities such as road 
kill, infrastructure, transportation that can affect mortality.27  He also pointed out the extensive 
trapping that occurred in the US prior to records of wolverine and that they may well have been 
eliminated before records were kept.  So delineating habitat based on these records can 
understate actual range for wolverines.  He also provides evidence that wolverines can den in 
areas lacking the presumed snow cover and that conditions suitable for competing for food are 
also a limiting factor.  He further argues that road density was found to be a factor in an earlier 
telemetry based habitat analysis, particularly at higher elevations.  Wolverines were observed 
to avoid or alter their travel when encountering housing developments and traffic. 
 
So, while the Fish and Wildlife Service emphasizes the role of connectivity and genetic exchange 
in maintaining meta-populations and genetic diversity, it avoids the identification of the 
connections vital to maintenance and recovery of species.  See Figure 8 which is a map of the 
FWS modeled wolverine habitat.28  This map shows wolverine habitat areas in Montana, Idaho, 
Utah and Wyoming but provides no indication of travel corridors that wolverine might use to 
connect these.  This map shows the areas in Northern Utah with sufficient snow cover and 
connecting these “dots” would likely lead to a connectivity pattern similar to that of Canada 
lynx, discussed previously.  Clearly, the Bear River and Monte Cristo Ranges, which provide 
these high elevation snow habitats and in which the Red Ryder proposal occurs, constitute the 
most likely migration pathway for wolverine and lynx.  Recently, a wolverine was documented 
in the Uintas and one was killed on a highway in Rich County near Bear Lake, further testimony 
to their attempts to occupy these areas. 

                                                     
27 Review of the United States Fish and Wildlife Service’s Proposed Rule to List Wolverines as a Threatened Species 
in the Contiguous United States, May 2013 
28 https://www.fws.gov/mountain-
prairie/es/species/mammals/wolverine/02012013ModeledWolverineHabitatMap%20.jpg.pdf  
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Figure 8.  Fish and Wildlife Service Modeled Wolverine Habitat 

 
 
12. Climate Change 

 
It is necessary to recognize these connections for lynx, wolverine and other wildlife and provide 
analysis, standards, mitigations and other on-ground measures such as road crossings, 
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overpasses, road closures, closure of areas to ohvs/snowmobiles, and limiting noise levels to 
enable these and other animals that rely on migration to be allowed to do so.   For example, 
since climate change is such a central part of the wolverine’s fate as evidenced in the cited 
court ruling and papers, the Forest Service should address its own Roadmap to address climate 
change.   Recognizing the current and coming changes to climate with longer, drier periods and 
drought, the Forest Service has implemented a Roadmap to address climate change29.    This 
roadmap provides guidance to the agency, including, but not limited to: 
 

 Assess vulnerability of species and ecosystems to climate change 

 Restore resilience 

 Promote carbon sequestration 

 Connect habitats, restore important corridors for fish and wildlife, decrease fragmentation 
and remove impediments to species migration. 

 
In addition, the National Fish, Wildlife and Plants Climate Adaptation Strategy proposed by the 
Fish and Wildlife Service, NOAA Fisheries and the American Fish and Wildlife Association 
describes climate change effects and emphasizes conservation of habitats and reduction of 
non-climate stressors to help fish and wildlife adapt.30  The Forest Service must address 
conservation of habitats and reduction of non-climate stressors to help fish and wildlife adapt 
in accordance with the National Fish, Wildlife and Plants Climate Adaptation Strategy. 
 
13. MIS and Special Status Species 
 
Population trends and viability assessments for these species must be analyzed in concert with 
the various activities the Forest Service has implemented over the history of the Analysis and 
Cumulative Effects Areas.  
 
Like Canada lynx and wolverine, Northern goshawks also depend on mammals and birds for 

prey.  Reynolds et al (1992)31 provide specific recommendations that livestock grazing 

utilization will average no more than 20% in goshawk home range of approximately 6,000 acres, 

which also includes nesting and post-fledging areas. They also specify forest stand structure 

needed for goshawk across its home range and the protection of mycorrhizal fungi in the forest 

floor to aid in nutrient cycling.  There must be an analysis of the current state of habitat, forage 

productivity and livestock utilization of forage in the project area, with reductions in grazing or 

closures of pastures and allotments.  The documents provided in the Attachments to these 

comments clearly show the devastation to habitats in the AA and CEA by livestock. 

                                                     
29 USDA. 2010. National Roadmap for Responding to Climate Change. 30p. 
www.fs.fed.us/climatechange/pdf/roadmap.pdf 
30 https://www.wildlifeadaptationstrategy.gov/  
31 Reynolds, R.T., R.T. Graham, M.H. Reiser, R.L. Bassett, P.L. Kennedy, D.A. Boyce, Jr., G. Goodwin, R. Smith, and 

E.L. Fisher.  1992.  Management Recommendations for the Northern Goshawk in the Southwestern United States.  
Gen. Tech. Rep.  GTR-RM-217, Fort Collins, Colorado.  U.S. Department of Agriculture, Rocky Mountain Forest and 
Range Experiment Station.  90p. 
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As Carter et al, 2011 (Attachment 3) found, grazing by livestock reduces ground cover, 

herbaceous plant production, carbon and nitrogen stored in herbaceous plants and soils when 

compared to reference values32. They found that the mycorrhizal fungi layer in conifer forest 

was destroyed by livestock trampling, essentially destroying the nutrient cycling of forest litter 

at the litter/soil interface.   

Livestock grazing also compacts the soil, reduces infiltration, increases runoff, erosion and 

sediment yield.33, 34 The effects of these activities on the nutrient cycle and soil conditions must 

be analyzed in connection with forest health and in goshawk home ranges.  Habitats suitable 

for goshawk and goshawk home ranges should be mapped showing all home ranges, and their 

occupancy status. Northern goshawk, as an MIS, must have a determination of capable and 

suitable habitat and these home ranges must be analyzed for current condition, and whether 

capable or suitable, taking into account past timber and forest health treatments, roads and 

grazing.    

Snowshoe hares are prey for lynx and goshawk.  Their forage base is depleted by historic and 

current livestock grazing in the AA and CEA.  The population data for snowshoe hare should be 

analyzed and compared to the level of activities occurring here. 

The Forest Plan is nearly 15 years old and many projects have occurred in goshawk habitat in 

the intervening years in addition to older projects. In addition, roads continue to expand, both 

permanent and temporary, which engender additional human activity in areas that were 

previously interior forest habitat. 

The Forest Service Manual 2323.33c - Predator Control states, “Predacious mammals and birds 

play a critical role in maintaining the integrity of natural ecosystems. Consider the benefits of a 

predator species in the ecosystem before approving control actions.”  The NEPA analysis must 

address the role of predators and the killing of these important animals by livestock permittees, 

trappers, DWR and Wildlife Services, disclosing the losses in both the Ogden and Logan Ranger 

Districts on an annual basis since the 2003 Forest Plan was implemented.  It should also address 

the economics of this, and the risk to non-target animals, pets and the ecosystem. 

14. Forest Plan 
 

Both the Bear River Management Area (MA) and the Cache Box Elder MA, as outlined in the 

                                                     
32 Carter, J. Chard, J. and Chard, B.  2011.  Moderating Livestock Grazing Effects on Plant Productivity, 
Nitrogen and Carbon Storage.  In Monaco, T.A. et al. comps. 2011. Proceedings – Threats to Shrubland Ecosystem 
Integrity; 2010 May 18-20; Logan, UT.  Natural Resources and Environmental Issues, Volume XVII. S.J. and Jessie E. 
Quinney Natural Resources Research Library, Logan Utah, USA. Enclosed. 
33 Trimble, S.W. and A. C. Mendel. 1995. The cow as a geomorphic agent, a critical review. Geomorphology 13:233-
253. 
34 Kauffman, J. Boone, Andrea S. Thorpe, and E. N. Jack Brookshire.  2004.  Livestock exclusion and belowground 
ecosystem responses in riparian meadows of eastern Oregon. Ecological Applications 14:1671–1679. 
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Revised Forest Plan for the Wasatch-Cache National Forest identify a Desired Future Condition  
for the landscape that exhibits a mosaic of vegetation structure, species composition, and age 
classes that would contribute to providing a healthy and sustainable broad scale north-south 
wildlife corridor.  We note that the road density standard of 1 mile/sq mile that was in the 1985 
Forest Plan was conveniently removed in the 2003 RFP.  In our analysis of road density during 
the Bear Hodges Timber project, we found up to 3 miles/sq mile road density, far exceeding any 
valid standard for security cover for wildlife. 
 
The proposed action must take into account the negative affect on forest health from livestock 
grazing.  Livestock grazing has negative effects on forest health in regard to accelerating 
succession of aspen and increases the fire hazard in conifer forests.  Aspen, which should be 
maintained at 30% of the total vegetation cover type, do not adequately regenerate under the 
constant herbivory removal of younger age classes.  Livestock grazing plays a key role in 
removing the herbaceous vegetation from the forest floor and disturbing the soil resulting in 
accelerated establishment of conifer seedlings.  This results in thickets of saplings and a dense 
forest with a reduced herbaceous component and increased risk of high-intensity fires.  There 
needs to be more analysis of the effects of grazing on forest health and the adverse 
consequences to fuels, fire cycles, fire intensity, insect infestations, infiltration and nutrient 
cycling, with actions to reverse these negative consequences.   
 

The proposal of a prescribed burn targeting aspen and aspen-conifer encroached stands to 
regenerate aspen growth for wildlife habitat does not address the fundamental cause of lack of 
aspen regeneration.  Aspen regenerate without fire, but will not regenerate without the 
removal of herbivory until aspen reach 8-10 feet tall. 
 
The Forest Plan notes that previously harvested stands must be released from stagnation so 
that they progress toward a mature forest structure suitable to threatened and endangered 
species (TES) requiring late successional habitat.  This is an incredible statement indicating the 
inability of the Forest Service timber management process to produce mature and ecologically 
sustainable forest structure and habitat.  If previously harvested, the Forest Service must 
analyze the factors responsible for such a state before engaging in further so-called 
“treatments”, 
 
Most of the regional sensitive and TES species are forest dependent and have suffered declines 
due to the massive conversion of old-growth to fire-prone lodgepole stands.  Old growth 
provides significant foraging habitat for lynx, grizzly bears and wolverines.  The 25 miles of new 
and re-opened roads only further fragment this vital Wildlife Corridor allowing more frequent 
use by OHVs and increased noise pollution.  The miles of new “temporary” roads and acres of 
disturbed soils in the timber harvest area will dramatically increase the sediment load in the 
area streams such as Spawn Creek having an adverse effect on the area’s Bonneville Cutthroat 
Trout population. 
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15. NEPA Analysis 

A fundamental aspect of NEPA is to take a “hard look” at current management, conditions, 

assumptions and implementation. A NEPA document that fails to analyze the following violates 

the purposes of NEPA: 

 Validity of assumptions from previous NEPA processes 

 Accuracy of predictions from previous NEPA processes 

 Adequacy of Forest Service implementation of previous decisions 

 Permittee compliance with permit terms and conditions, AMP's, AOIs and other 
requirements 

 Effectiveness of actions taken in previous decisions 
 

These above items are absolutely critical to be part of this NEPA process. Without this critical 

link the validity of the current assumptions are baseless. Without analyzing the accuracy and 

validity of the assumptions used in previous NEPA processes one has no way to judge the 

accuracy and effectiveness of the current analysis and proposals. The predictions made in 

previous NEPA processes also need to be disclosed and analyzed because if these were not 

accurate, and the agency is making similar decisions, then the process will lead to failure.   A 

review of the adequacy of the FS's implementation of current AMP's and FP direction is 

essential to a valid NEPA process. For instance, if in previous processes the FS said they were 

going to do a certain monitoring plan or implement a certain type of management and these 

were never effectively implemented, it is important for the reader and the decision maker to 

know. If there have been problems with FS’s implementation in the past, it is not logical to 

assume that implementation will now all of a sudden be appropriate. Another critical 

component is permittee compliance. If the permittee(s) have failed to properly comply with 

their permit terms and conditions and AMP requirements, including utilization requirements, 

rotation requirements and fence maintenance then it is absolutely critical to discuss this in the 

document and its effects on the proposed action.  If prior timber harvests, salvage sales, 

prescribed fire and other “forest health treatments” have not been monitored to document 

regeneration, beetle suppression, restoration of aspen recruitment and herbaceous understory, 

recovery of ground cover, then there is no valid reason for this project.  Report and analyze all 

past vegetation projects in the AA and CEA. 

We wish to (re)emphasize that negative impacts, and conflicts among alternative uses, relating 

to the following items must not just be within the scope of the NEPA process, but treated as 

significant and/or key alternative-driving in nature:  

 

 Rocky Mountain bighorn sheep (recent sightings in the Analysis Area) 

 Wilderness or roadless areas, Research Natural Areas comparing their conditions to 

baseline for the AA and CEA and project goals 
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 Threatened/Endangered/Proposed/Candidate and U.S.F.S. Sensitive plant and animals, 

as well as their habitats 

 Soils 

 Bare ground from: 

o  sheep grazing as well as bedding and trailing practices between watersheds 

o Cattle grazing 

 Hydrology, including the role of the Bear River and Monte Cristo mountains as water 

storage sources for downstream water users and how activities such as timber harvests, 

prescribed fire, grazing of domestic sheep and cattle in these sensitive watersheds affect 

water storage, flood forces and stream habitats (bank scouring), cover and substrate for 

spawning cutthroat trout.  All public water supply watersheds should be delineated and 

their condition described. 

 Native plant biodiversity compared to long-term livestock exclosures/ungrazed 

watersheds/RNAs 

 Dominance of sites by a few increasers, native or exotic plants 

 Native pollinators compared to long-term livestock exclosures/ungrazed 

watersheds/RNAs 

 Global warming science re: cumulative effects on high elevation native vegetation and 

wildlife of higher temperatures, earlier snowmelt, reduced snowpack 

 The impact on populations of elk, deer, bighorn sheep, moose from forage competition 

with livestock.  Compare forage demand for wildlife at objective with livestock at 

permitted numbers.  Include not only numbers of individuals equivalent based on forage 

demand, but displacement from preferred foraging, breeding and rearing areas. 

 Analysis of the killing of predator/carnivores by permittees, herders, DWR, Wildlife 

Services, guard dogs, requiring predator-friendly management methods and a means of 

tracking mortality of these Sensitive, Management Indicator, or T&E Species populations 

as affected by conflicts with livestock. 

 Cumulative Impacts of other projects, road densities, noise, incursions into roadless 

areas, oil and gas developments, and ohv impacts to the integrity of the Regionally 

Significant Wildlife Corridor. 

 Areas/routes traveled by Canada lynx based on radio collar data from the Colorado 

reintroductions in the late 1990’s – mid 2000’s. 

 All past observations and records of bighorn sheep occurrences, re-introductions, their 

travel routes, wintering areas, summer feeding areas, breeding and calving areas and 

transitional areas.  

 Elk and deer population objectives, trends in population 

 Define old growth characteristics, the current extent of old growth forest and how this 

has changed over time in the AA and CEA. 
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 Costs of the project, both direct and indirect compared to the benefit (revenue to the 

Forest Service for the timber sales). 

 Re-analyze capability and suitability for livestock to reflect data provided in 

Attachments. 

 Analyze the alternative provided in Attachment 18. 

 

 

Sincerely, 

 
Jason Christensen, Manager 
Yellowstone to Uintas Connection 
PO Box 280 
Mendon, UT 84325 

 

 
Natalie Ertz, Executive Director 
Wildlands Defense 
14 West Bullion St. 
Hailey, ID 83333 
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Western Watersheds Project, Inc. 
  P.O. Box 280 

      Mendon, Utah 84325 
          435-881-1232 •  utah@westernwatersheds.org 

 
 
North Rich North Pasture Survey, July 2004 
John Carter, PhD 
July 23, 2004 
 
Introduction 
 
During July, 2004, three visits were made to the North Rich Allotment.  The first of 
these was with permittees and Forest Service staff on July 6, 2004.  The purpose of 
that visit was to inspect the Forest Service’s long-term trend monitoring sites.  During 
that visit, it was clear that there were insufficient sites to accurately represent 
conditions on the allotment and existing sites do not account for large areas of 
reduced ground cover and plant productivity.  On that visit, Forest Service staff stated 
that they lacked the ability to thoroughly monitor the allotment due to the large 
number of allotments in the Logan Ranger District and their limited staff. 
 
The second and third visits on July 11 and 13, 2004 were designed to evaluate the 
ability of the Forest Service’s long-term trend (nested frequency) sites to accurately 
represent the conditions in the allotment.  This nested frequency site is designated as 
“South Sinks” in the FEIS (WCNF, 2004).   
 
Another purpose of this survey was to evaluate the forage production and capability of 
big sagebrush, rangeland conifer and aspen in this portion of the allotment by 
collecting plant clippings and identifying species of flowering plants present that might 
be part of the forage base.  The FEIS provides mean production values of vegetation to 
show that the various vegetation types produce more than 200 lb/acre, in order to 
meet Regional capability criteria.  The FEIS also stated that 60% of the allotment was 
capable based on assessment of vegetation production, ground cover and seral status.  
It is critical, therefore, that monitoring accurately represents conditions on the 
allotment in order to avoid overstating its true capability and productivity.  This is so 
continued grazing of livestock is sustainable and does not impair productivity.  
 
Previous monitoring of ground cover and plant production in this area was reported in 
Carter et al (2000) and in our comments on the DEIS (WCNF, 2003).  The Forest 
Service’s nested frequency site is located about 2 miles from the nearest perennial  
water source in the South Sink, and the FEIS reported ground cover at that location of 
70.5% in 1999.  Carter et al, (2000) showed that ground cover in areas closer to the 
perennial water source in the South Sinks was 53% for the Hodges Trailhead site in 
the South Sinks and 35.6% at the Peter Sinks Road Grazed site, both less than ½ mile 
from the perennial water source.  The range science literature is quite clear that 
heavier use occurs closer to water, with locations 2 miles from water receiving light or 
no (Holechek et al, 2001).  By relying on sites very far from water, or in areas receiving 
light use, the Forest Service failing to document and include in its analysis the 
degradation and loss of productivity that exists across large areas of the allotment.  
Our observations during the past 14 years show that use in this has been much lower 
than in the South Sinks. 
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The FEIS increased capable acreage in the North Rich Allotment by nearly 60% from 
that reported in the DEIS.  Much of the increase in capable acres reported in the FEIS  
relied on Rangeland Conifer vegetation type having sufficient forage production to 
meet Region 4 criteria of 200 lbs/acre.  Rangeland conifer increased from 575 capable 
acres in the DEIS to 2305 capable acres in the FEIS, with mean production described 
to be 737 lb/acre.  Aspen increased from 6745 capable acres in the DEIS to 10430 
capable acres in the FEIS, with mean production described to be 1103 lb/acre.  The 
accuracy of these estimates is critical because they were used in the FEIS to claim 
that sufficient forage is present to support the current numbers of livestock permitted.  
In addition, the FEIS failed to account for that portion of the production which is 
considered undesirable as forage for livestock when using these production numbers 
to calculate the percent use by livestock and show that use fell within an acceptable 
range.  The analysis in this report places all these factors in proper perspective. 
 
Methods 
 
During the July 11 and 13 surveys, a modified Daubenmire technique was used, 
consisting of 100 meter transects with a 6.2 ft2 hoop placed on the ground every ten 
meters.  At each of the ten transect locations, percent ground cover of rock, crust or 
moss, plant litter, grasses, forbs, and bare ground were determined by ocular 
estimates.  Canopy cover and species of shrubs was also determined.  The cover 
values for each transect were then calculated as the mean of ten points.   
 
Three transects at different distances to water were established in the Middle and 
South Sink areas in big sagebrush and rangeland conifer vegetation types.  One of 
these was surveyed across the Forest Service’s Nested Frequency site to obtain a direct 
comparison of the accuracy of the method we employed compared to the nested 
frequency method of the Forest Service.  We have used both methods and found their 
results equivalent at sites where both were employed.  Prior to establishing and 
surveying the transects we selected points 2, 5 and 9 of each transect for clipping 
herbaceous vegetation to determine standing crop.  Grasses and forbs were clipped 
and bagged separately.  They were then dried and weighed to the nearest 0.1 gram.   
 
Due to time constraints, transects were not surveyed in aspen vegetation type.   Aspen 
locations were sought that did not contain conifers to obtain maximum production 
values.  In these aspen areas, ocular estimates of ground cover were made and the 
most productive site was clipped for grasses only.  The reason for this was that the 
flowering plants were dominated by non-palatable species such as coneflower.  Since 
the grass clippings obtained were from the most productive location within each aspen 
stand, they will overestimate grass standing crop for these locations.   
 
Additional sites were inspected and conditions documented.  These included two 
rangeland conifer sites and two sagebrush sites.  All sites were photographed and 
locations determined using a Garmin GPS 12 handheld global positioning system.  
Site designations and locations are provided in Table 1. 
 
Flowering plant species occurring at each location were recorded and the Forest 
Service Range Analysis Handbook (USDA, 1964) used to evaluate desirability for 
livestock. 
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    Table 1.  Site Locations and Descriptions 

Site 
No. Description UTM E UTM N 

RCT1 Rangeland Conifer West of NF 459411 4641844 

RCP1 
Rangeland Conifer Photopoint West of 
NF 459495 4641682 

RCT2 Rangeland Conifer County Line 459711 4639892 
RCT3 Rangeland Conifer Sinks Rd 460126 4638035 
SGT1 Big Sagebrush at NF 460220 4641471 
SGT2 Big Sagebrush County Line 459814 4639784 
SGT3 Big Sagebrush South Sink 460250 4638615 
SGP1 Big Sagebrush West of NF 459697 4641622 
SGP2 Big Sagebrush East of NF - Gully 460213 4641356 
AS1 Aspen West Peter Sink Rd 459204 4637630 
AS2 Aspen East Peter Sink Road 458883 4637963 
AS3 Aspen Sinks Road 460339 4638801 

 
 
Results    
 
The locations surveyed are shown in Figure 1.  Figures 2 through 15 show the 
individual survey sites and provide overview photographs of the general area of the 
Middle and South Sinks.  Figure 16 shows cattle grazing in the North Pasture during 
2004, a year in which the Forest Service has committed to rest this pasture from 
livestock.  Ground cover data are shown in Table 2 and plant production data is 
shown in Tables 3 and 4.  An analysis of the desirability of forb and shrub species 
found at our survey locations for livestock is shown in Table 5.  The following 
describes those results by vegetation type. 
 
Big sagebrush- Ground Cover and Plant Production 
 
Figure 2 provides an overview of the Middle Sink, showing the mix of vegetation types, 
including big sagebrush, low sagebrush, rangeland conifer and mixed conifer and 
aspen.  The low sagebrush communities stand out as rocky, barren areas with little 
vegetation.  Rangeland conifer is intermixed with the low sagebrush community.  Big 
sagebrush generally occurs on the deeper soils and in valley bottoms.  Aspen occurs in 
small pockets interspersed among these communities and encroached by rangeland 
conifer. 
 
Figures 3 - 6 show conditions in big sagebrush survey transect and photopoint 
locations.  Figure 3 is taken at the Forest Service’s long-term nested frequency site 
and was also the location of our survey transect SGT1.  This site is located 
approximately two miles from the nearest perennial water source, the springs at the 
south end of the South Sink.  Total ground cover was measured as 71.2% which is 
nearly identical to the value determined in 1999 by the Forest Service at the same 
location (70.5%).  Ground cover was made up of 61.7% litter, 5.9% grass, and 3.6% 
forbs, principally prostrate eriogonum species (Table 2).  Bare ground was 28.8% and 
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big sagebrush canopy, 20%. Plant clippings taken at SGT1 produced 113.1 lb/acre of 
grass and 60.9 lb/acre of forbs (Table 3). 
 
Two photopoints (Figures 4 and 5) were taken in the big sagebrush community at this 
same distance from the water source.  Photopoint SGP1 was in a community to the 
west and we observed a much more depleted herbaceous plant community with 
greater amounts of bare ground (60%) and lower grass cover (1%).  This site occurred 
on an east-facing slope, and the higher amount of bare ground may reflect the higher 
runoff and erosive forces playing on the area as a result of its location adjacent to a 
more barren and rocky low sagebrush community.  Photopoint SGP2 was taken 
nearby and to the east of the nested frequency site at the toe of the west-facing slope.  
This location is suffering active gully erosion and head- or side cutting.  No ground 
cover estimates were made here. 
 
The second big sagebrush survey transect, SGT2  (Figure 6) was taken at the 
Rich/Cache County line along the divide between the Middle and South Sink and 
about one mile from the perennial water source.  Ground cover was made up of 0.2% 
rock, 49.9% litter, 3.8% grass, and 3.3% forbs, principally prostrate eriogonum species 
(Table 2).  Bare ground was 42.8%, big sagebrush canopy was 13.2% and rabbitbrush 
canopy was 7.8%.   Plant clippings taken at SGT2 produced 66.6 lb/acre of grass and 
229.8 lb/acre of forbs (Table 3).  
 
The third big sagebrush survey transect, SGT3 (Figure 7) was located less than ¼ mile 
from the perennial water source in the South Sink.  Ground cover was made up of 
31% litter, 3.4% grass, and 1.7% forbs.  Bare ground was 60%, big sagebrush canopy 
was 14.7%, and rabbitbrush canopy was 4.4% (Table 2). Plant clippings taken at SGT3 
produced 54.7 lb/acre of grass and 91.4 lb/acre of forbs (Table 3).  Figure 8 provides 
an overview photo showing plant communities in the area of the South Sink.  The 
dominance of rabbitbrush in this area is visible in the photos along with the 
intermixed low sagebrush and rangeland conifer and big sagebrush. 
 
An analysis of the 1961 and 1962 Grazing Impact Analysis data sheets we obtained 
through a FOIA gave mean production for sagebrush as 121.7 lb/acre grass, 163.4 
lb/acre forbs and overall production of 499.2 lb/acre including shrubs (Table 4). 
 
Rangeland Conifer - Ground Cover and Plant Production 
 
Rangeland conifer survey sites were selected at similar distances from water as the big 
sagebrush sites.  Figures 9 – 12 provide photos of rangeland conifer survey locations 
and photopoints.  Rangeland conifer survey location RCT1 is located west of the 
Forest’s nested frequency site in the Middle Sink and is about two miles from water.  
Figure 9 shows this location.  It was selected after hiking through the area and 
inspecting a number of conifer stands in an attempt to locate one with a relatively 
open canopy and herbaceous understory.  This was the most productive site found in 
the area and actually occurred in a stand surrounded by low sagebrush type.  The 
Forest Service GIS file showed this location as a low sagebrush community, 
representing the dominant type.   Their mapping did not capture these isolated stands 
of conifer.  Figure 10, at rangeland conifer photopoint RCP1 shows more typical 
conditions in rangeland conifer, which are more closed canopy and little herbaceous 
vegetation in the understory.  Ground cover at RCT1 was made up of 2.8% rock, 0.2% 
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crust/moss, 93.9% litter, 0.3% grass, and 0.5% forbs.  Bare ground was 2.3% and 
shrub canopy consisted of snowberry and other sub-shrubs at 9.2% (Table 2). Plant 
clippings taken at RCT1 produced 3.6 lb/acre of grass and 97.6 lb/acre of forbs (Table 
3).   
 
Rangeland conifer survey location RCT2 was near big sagebrush site SGT2 and just 
north of the divide between the Middle and South Sink.  Figure 11 shows conditions at 
this location that appear typical of rangeland conifer.  These are a transition area at 
the edge of the conifer/forest opening which contains herbaceous plants and a 
relatively open canopy.  This narrow strip transitions into a closed canopy with little 
herbaceous understory.   Ground cover at RCT2 was made up of 0.2% rock, 0.2% 
moss/crust, 78.9% litter, 1.2% grass, and 1% forbs.  Bare ground was 19.7%, 
reflecting the contribution of the edge.  Sub-shrub canopy was 1.9% (Table 2). Plant 
clippings taken at RCT2 produced 23.7 lb/acre of grass and 73.3 lb/acre of forbs 
(Table 3).   
 
The third rangeland conifer site, RCT3, shown in Figure 12, was located adjacent to 
and east of the Sinks Road approximately ¼ mile from the perennial water source.  
Once again, the area was inspected to find a relatively open canopy with herbaceous 
understory for the survey.  Ground cover was made up of 97.1% litter, 0.4% grass, 
and 1.1% forbs.  Bare ground was 1.4% and sub-shrub canopy was 1.3% (Table 2). 
Plant clippings taken at RCT3 produced 5.7 lb/acre of grass and 70.2 lb/acre of forbs 
(Table 3).   
 
Aspen – Ground Cover and Plant Production 
 
No pure aspen stands were found in the Middle Sink, so a search along the Sinks 
Road and Peter Sinks Road was made to locate aspen areas without conifers in the 
understory in order to determine the highest levels of current productivity for livestock 
in pure aspen.  These locations are shown in Figure 1. 
 
Aspen location AS1 was found along the Peter Sinks Road about ¼ mile from the 
nearest water.  Photos of this site are provided in Figure 13.  No detailed transects 
were done due to time constraints.  As described earlier, dominant forb species were 
recorded and ground cover values were determined by general ocular estimates.  
Grasses were clipped at the location that appeared most productive.  Forbs were 
dominated by coneflower and geranium, not considered as forage plants for cattle and 
were not clipped.  Ground cover at AS1 was estimated at 60% with 40% bare ground 
and 1% grasses (Table 2). The grass plot clipped produced 156.4 lb/acre of grass 
(Table 3).   
 
Aspen location AS2 (Figure 14) was also found along the Peter Sinks Road and was 
near a water source (less than 1000’).  Ground cover at AS2 was estimated at 50% 
with 50% bare ground and 1% grasses (Table 2).  Forbs were dominated by geranium,  
coneflower and senecio integerrimus.  Forbs were not clipped.  The grass plot clipped 
produced 79.0 lb/acre of grass (Table 3).   
 
Aspen location AS3 (Figure 15) was found along the Sinks Road in the South Sink and 
was about ½ mile from the water source.  Ground cover at AS3 was estimated at 13% 
with 87% bare ground and 1% grasses (Table 2). Forbs present included sparse lupine, 
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yarrow and annuals and were not clipped.  The grass plot clipped produced 100.7 
lb/acre of grass (Table 3).   
 
An analysis of the 1961 and 1962 Grazing Impact Analysis data provided by the Forest 
Service gave mean aspen community vegetation production values of 241.4 lb/acre 
grass, 442.6 lb/acre forbs and an average production of 787 lb/acre including shrubs.   
 
Table 2.  Ground Cover Summary 

Site 
No. 

Ground 
Cover 

% 
Bare 

Ground 
Rock 

% 

Moss 
or 

Crust 
% 

Litter 
% 

Grass 
% 

Forbs 
% 

Big 
Sage 

Canopy 
% 

Rabbit- 
brush 

Canopy 
% 

Other 
Shrub 
canopy 

% 
RCT1 97.7 2.3 2.8 0.2 93.9 0.3 0.5   9.2 
RCP1 100 0         
RCT2 80.3 19.7 0.2 0.2 78.9 1.2 1   1.9 
RCT3 98.6 1.4 0 0 97.1 0.4 1.1   1.3 
SGT1 71.2 28.8 0 0 61.7 5.9 3.6 20   
SGT2 57.2 42.8 0.2 0 49.9 3.8 3.3 13.2 7.8  
SGT3 36.1 63.9 0 0 31 3.4 1.7 14.7 4.4  
SGP1 40 60    1 1 25   
SGP2 na          
AS1 60 40    1     
AS2 50 50    1     
AS3 13 87    1     

 
 
          Table 3.  Herbaceous Vegetation Crop  

Site No. Grass 
lb/acre 

Forb 
lb/acre 

RCT1 3.6 97.6 
RCP1   
RCT2 23.7 73.3 
RCT3 5.7 70.2 
SGT1 113.1 60.9 
SGT2 66.6 229.8 
SGT3 54.7 91.4 
SGP1   
SGP2   
AS1 156.4  
AS2 79.0  
AS3 100.7  

 
Table 4.  Average Production for Sagebrush and Aspen Based on 1961, 62 Grazing 
Impact Analysis 

Plant Community Average Grass 
Production lb/acre 

Average Forb 
Production lb/acre 

Total Production 
lb/acre 

Sagebrush (S4) 121.7 163.4 499.2 
Aspen 241.4 442.6 787 
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Desirability of Forb Species Found 
 
Species of flowering plant, or forbs, found during our July, 2004 survey in big 
sagebrush, rangeland conifer and aspen are shown in Table 5 along with their 
desirability ratings from the Forest Service Range Analysis Handbook (USDA, 1964).  
Some species such as Arnica cordifolia are indicated as desirable, but further research 
indicates that desirability is applicable to sheep, but not cattle.  Others such as 
larkspur and lupine are considered poisonous (USDA, 1988). 
 

 Table 5.  Flowering Plants Occurring in Rangeland Conifer,  
 Sagebrush and Aspen Types Surveyed in July, 2004. 

Vegetation Type and 
Species Desirable Inter-

mediate Undesirable 

Rangeland Conifer    
Achillea lanulosa  x  

Annuals   x 
Arnica cordifolia x   

Hydrophyllum capitatum 
 

 0 – 5 5+ 

Lupinus sp. 0 – 5 6 – 20 20+ 
Senecio integerrimus   x 
Stellaria jamesiana   x 
Thalictrum fendleri  x  

Big Sagebrush    
Achillea lanulosa  x  

Annuals   x 
Eriogonum sp.  0 – 10 10+ 
Geranium sp. 0 – 5 6 – 25 25+ 

Delphinium sp.  x  
Lupinus sp. 0 – 5 6 – 20 20+ 

Aspen    
Achillea lanulosa  x  

Annuals   x 
Lupinus sp. 0 – 5 6 – 20 20+ 

Senecio integerrimus   x 
Senecio serra 0 – 5 6 – 30 30+ 

Rudbeckia occidentalis  0 – 10 10+ 
Shrubs    

Artemisia tridentate  0 – 10 10+ 
Symphoricarpus sp. 0 – 10 11 – 25 25+ 

 
Inspection of Table 5 shows that few of the forb species found are desirable, with less 
than 25% intermediately desirable or less than 5% desirable.  A review of the database 
for the 1961 and 1962 range surveys shows similar results for the locations surveyed 
then.  According to that data, species in big sagebrush consist of 38.2% increasers 
and 32.3% invaders.  Aspen contained 42.9% increasers and 12% invaders.  Likewise, 
the dominant shrub, big sagebrush is only rated as less than 10% desirable.  To quote 
the Range Plant Handbook, “On the summer ranges or where succulent forage is 
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plentiful, big sagebrush is unimportant and even ranked as a pest in many places.  
Where abundant this species often furnishes considerable feed for sheep and goats on 
the lower ranges, particularly those used for winter grazing.  Generally speaking, cattle 
only browse the plants only lightly.” (USDA, 1988) 
 
Discussion 
 
The Forest Service has analyzed and described certain characteristics of the 
North Rich Allotment regarding capable lands and forage production that can 
support livestock.  They have claimed that only 41% of these capable 
rangelands are in unsatisfactory condition based on ground cover and seral 
status.  Data from three long-term trend sites is presented to show that ground 
cover is satisfactory for the allotment.   This discussion will address these 
topics of capability, forage production and trend as related to ground cover and 
show that the conclusions in the FEIS are unsupported by the facts on the 
ground. 
 
The FEIS defines capable rangelands as those within one mile of water, less 
than 30% slope and producing 200 lbs/acre of forage or more.  It excludes 
dense conifer, called non-range conifer, timber harvest units and low 
sagebrush due to low forage production.  It does not address ground cover as a 
capability issue, although USDA (1964) does consider ground cover and 
erodibility as important determinants of rangeland suitability.  In both the 
DEIS and the FEIS, a tabulation of capable acres was provided.  These are 
reproduced in Table 6. 
 

Table 6.  Summary of Capable Vegetation Types from the FEIS 

Cover Type Capable Acres 
DEIS 

Capable Acres 
FEIS 

Mean 
Production per 

acre - lbs 
Aspen 5787 8135 1103 
Aspen-conifer 709 1335 1103 
Conifer-aspen 249 960 1103 
Big sagebrush 2856 3510 426 
Rangeland conifer 575 2305 737 
Mahogany 137 240 382 
Mountain brush 5 5 880 
 
The large increases of capable acres from the DEIS values were not explained 
in the FEIS, nor were the mean production values.  In fact, the mean 
production values presented in Table 3.2 of the FEIS are different from those 
presented in FEIS Table 3.12 describing characteristics of cover types.  There 
are a number of points that must be made.  These will be discussed relative to 
productivity as a determinant of capability by vegetation type for sagebrush, 
aspen and rangeland conifer. 
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Big Sagebrush Capability and Productivity  
 
The Forest Service nested frequency site in the Middle Sink is considered to 
meet the minimal acceptable ground cover criteria based on a potential of  86% 
ground cover.  Using the Forest Service acceptability criterion of 85% of 
potential, gives a minimally acceptable ground cover criteria of 73.1% (See also 
FEIS Section 1.5.6).  The data provided in Table 3.7 of the FEIS indicates this 
site is at 70.5% ground cover, or very close to that criterion.  This single data 
point is used to indicate that the entire Sinks area is in acceptable condition 
and, therefore, capable. 
 
This site is about 2 miles from the nearest perennial water, which, by the 
Forest’s own criteria makes it not capable.  But, more importantly, it does not 
represent conditions in the Sinks area at all.   As reported above, ground cover 
data from our Hodges Trailhead and Peter Sinks Grazed sites using the Forest’s 
own nested frequency method, but with a higher number of points, showed 
ground cover in these sagebrush areas was 53% and 35.6%, much lower than 
at the Forest Service’s long-term site (Carter et al, 2000).  The data collected 
from transects in July, 2004 at various distances from water showed ground 
cover was at a maximum at the Forest’s nested frequency site and declined 
nearer water to 36.1%.  This relationship is shown in Figure 17. 
 

  

Figure 17.  Ground Cover % vs  Distance From 
Water
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Clearly this shows that the Forest Service data overstates the condition of big 
sagebrush based on ground cover.  This indicates that the big sagebrush 
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community is in unsatisfactory condition based on ground cover and the FEIS 
does not take this into account. 
 
As shown in Table 6, the FEIS has described mean production of forage in big 
sagebrush type as 426 lbs/acre.  The Grazing Impact Analysis mean total (not 
forage) production for this type averaged 499 lbs/acre with grass of 121.7 
lb/acre, forbs of 163.4 lbs/acre and shrubs of 202.5 lb/acre.  The plot 
clippings in big sagebrush in the Sinks area in 2004 showed an average grass 
production of 78.1 lbs/acre and an average forb production of 127.4 lbs/acre, 
well below the averages found in 1961 and 1962.  This indicates productivity 
has continued to decline since the 1960’s.   
 
What the FEIS has not taken into account in its calculation of utilization by the 
proposed numbers of cattle, however, is the low desirability of the majority of 
forbs in big sagebrush and the low desirability of big sagebrush itself.  Using 
the values from the 1960’s data, and the desirability of these forbs at the 25% 
level and sagebrush at the 10% level based on the R-4 Range Analysis 
Handbook, the total available forage is: 
 
100% grass + 25% forbs + 10% shrubs  = 
121.7 + 0.25(163.4) + 0.10(202.5) =  182.8 lb/acre 
 
which, although greater than our plot clippings show, is below the criteria of 
200 lbs/acre, making the big sagebrush type not capable based on the Forest’s 
own data.  In addition, the Forest Service has not explained if the cattle grazing 
North Rich will make any use of forbs or shrubs before reaching the utilization 
level of key species of grass specified in the FEIS.  It may well be that proper 
enforcement of those utilization levels will preclude any use of these less 
desirable species at all. 
 
Regarding potential production, the Rich County Soil Survey describes this big 
sagebrush range site type in a normal year having production of production of 
2325 lbs/acre with grass production of 1209 lbs/acre and sagebrush 
production of 162 lb/acre.  At less than 100 lbs/acre of grass today, 
productivity of this area has declined over 90% from potential.  Further, the 
species of grass the Soil Survey indicates should be present; blue bunch 
wheatgrass, bearded wheatgrass and basin wildrye are absent today. 
 
Rangeland Conifer Capability and Productivity 
 
The FEIS increased rangeland conifer capable acres from 575 in the DEIS to 
2305 with no explanation as to why this type which was considered mostly not 
capable at the DEIS stage was now considered capable at the FEIS stage of 
analysis.  The productivity value of this type was given at 737 lbs/acre in the 
FEIS.  There is no description as to how this production value was determined.  
A search of the 1960 and 1961 Grazing Impact Analysis shows the average for 
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all suitable timber land was 478 lbs/acre, but that included aspen, snowberry 
and other shrubs more indicative of an aspen-conifer site, not a rangeland 
conifer site.  The best available information on productivity of this type is the 
plot clippings collected from the transects in the Sinks in July, 2004. 
 
The plot clippings for the three surveyed locations in the Middle and South 
Sinks averaged 11 lbs/acre grass and 80.4 lb/acre forbs.  This is well below 
the 200 lb/acre capability criteria without accounting for the palatability of the 
forbs, which as shown in Table 5, are generally undesirable. 
 
When these production values are compared to those from the Rich County 
Soil Survey they reveal a severe decline in productivity.  According to the soil 
survey, for a normal year, grass production for this type as 884 lbs/acre.  In a 
dry year it is 580 lbs/acre.  Comparing these values to those from our plot 
clipping average value of 11 lbs/acre, it is clear that productivity on these sites 
is greatly reduced from potential. 
 
Aspen Capability and Productivity 
 
The FEIS increased capable acres in aspen types by 3685 acres over that 
stated in the DEIS.  This is shown in Table 6.  In addition, the FEIS used mean 
production values of 1103 lbs/acre production for all aspen types.  On its face, 
this is not logical because as aspen is invaded by conifer, productivity of 
herbaceous vegetation and aspen decline.  The FEIS should have adjusted its 
productivity estimates to take this into account.  We have seen that conifer, 
even rangeland conifer produces very little in the way of forage, while more 
dense timber is considered in the FEIS to produce less than 200 lbs/acre.  It is 
clear that as aspen is replaced by conifer, it should trend towards various 
conifer stages of production, at much lower levels than pure aspen stands.  For 
example, Mueggler (1988) provides data for aspen stands in Region 4 in which 
overall mean production is given as 976 lbs/acre with 288 lbs/acre grasses, 
519 lbs/acre forbs and 139 lbs/acre shrubs.  Analysis of the appendices in this 
publication reveals lower mean production for the nine aspen community types 
containing over 20% conifers.  These averaging 608 lbs/acre with 92 lbs/acre 
grasses.  Clearly as conifer density increases, mean production of herbaceous 
vegetation decreases.  While these are broad averages and not site-specific to 
North Rich, they indicate that across the Region, the Forest Service’s own 
science indicates lower production than given in the FEIS. 
 
Considering more site-specific information, the 1961 and 1962 Grazing Impact 
Analysis data summarized in Table 4 show mean production of 787 lbs/acre 
with 241.4 lbs/acre grasses and 442.6 lbs/acre forbs.  Our own plot clippings 
in July, 2004 as shown in Table 3 averaged only 112 lbs/acre grasses.  This is 
much lower than Mueggler (1988) shows for all aspen combined or the means 
from the 1961 and 1962 data.   Our value does agree with Mueggler’s value for 
aspen with conifer, in which he found 92 lbs/acre of grass.  Of course these 
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overall mean production values do not account for the desirability of forage as 
identified in the Range Analysis Handbook.  A review of the 1961 and 1962 
Grazing Impact Analysis data as well our own survey results show that most of 
the forb species remaining in aspen on North Rich are the less desirable forage 
species with only about 25% desirability on average. 
 
The net result of this is that aspen productivity on the North Rich Allotment is 
much less than the Forest Service claims in its FEIS and those values do not 
reflect the site-specific data which show that actual production in North Rich 
aspen stands is possibly below the capability threshold of 200 lbs/acre.  Even 
if the 1960’s data is used, total available forage in aspen in the North Rich 
allotment would amount to: 
 
100% grass + 25% forbs + 10% shrubs  = 
241.4 + 0.25(442.6) + 0.10(117.7) = 363.9 lbs/acre 
 
This is roughly one-third the value in the FEIS and based on our plot clippings 
in the North Pasture and observations across the allotment, remains an 
overestimate of productivity. 
 
Finally, the Forest Service is monitoring utilization on key species of grass for 
cattle.   The FEIS has not identified whether forbs and sagebrush or other 
shrubs will obtain any use prior to the utilization standard being reached on 
key species of grass.   When this factor is considered available forage for 
livestock will be even lower than basing use on desirability of forbs and shrubs 
along with grasses, due to their lower desirability. 
 
Conclusions 
 
This survey report and analysis provides these important results:   
 
First, the monitoring location the Forest Service depends upon to represent 
conditions in the Sinks area of the North Rich Allotment results in a mis-
characterization and an overestimate of average ground cover conditions.  This 
means a much greater portion of the North Rich Allotment is in unsatisfactory 
condition that the analysis in the FEIS states.   
 
The second important point is that plot clippings at the Forest Service long-
term reference site, other big sagebrush sites, rangeland conifer and aspen 
sites show that productivity is greatly impaired and below potential, below the 
levels reported in the FEIS, and even below the levels found during the last 
survey in the 1960’s, which the Forest Service failed to analyze.   
 
The third important point is that this lowered productivity in these plant 
communities is below the 200 lb/acre capability threshold.  This is certain in 
the big sagebrush and rangeland conifer types and probable in the aspen type.   



 13 

Fourth, while claiming large forage production values for these plant 
communities in the FEIS and using those to claim livestock use is a small 
percentage of production, the Forest Service avoids addressing the portion of 
that plant community actually consisting of desirable forage and what percent 
can actually be used if utilization standards on key species of grass, much 
preferred by cattle, are enforced. 
 
It is clear that the FEIS grossly overstated capability, condition and 
productivity on the North Rich Allotment, thus justifying a stocking rate much 
greater than the best available evidence shows can be supported.  And, as 
shown in Figure 16, showing cattle grazing the north pasture in July, 2004, the 
concept of “rest” as part of the rest-rotation scheme the Forest Service proposes 
will not be enforced, therefore invalidating the management proposed. 
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Figure  2.  View from Sinks Road west across the Middle Sink.  Shows the intermixed nature or big sagebrush, low sage 
and rangeland conifer.  Low sage is in shallow, rocky soils with little vegetation, big sagebrush is in deeper soils in valley 
bottoms and swales.  Rangeland conifer is interspersed mostly in low sage and rocky areas with shallow soils. 
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Forest Service NF site 

Figure  3.  Sagebrush trend site SGT1.  Transect 
through area represented by Forest Service trend (NF) 
monitoring site.   UTM 12 T 0460220 N 4641471 E 
 
Upper photo is an overview of the site, while the lower 
photo is a close-up of ground cover conditions showing 
sparse grasses and forbs.  Ground cover consists of: 
 61.7% litter 
 28.8% bare ground 
 3.6% forbs 
 5.9% grasses 
 
For a total ground cover of 71.8% compared to the 
value of 70.5% found by the Forest Service. 
Forbs were lupine, eriogonum, achillea, delphinium 
 
Shrub canopy consists of: 
 Sagebrush 20.0% 
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Figure 4.  Sagebrush photopoint site SGP1.  Located west of 
Forest’s NF site and on slope. 
   

UTM 12 T 0460220 N 4641471 E 
 
Photos  show sparse grasses and forbs.  Ocular estimate  
indicates approximately 60% bare ground and 1% grass basal 
cover, for ground cover of about 40% in comparison to 
nearby NF site at 70+ percent. 
 
Site shows visible signs of active sheet erosion. 
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Figure  5.  Sagebrush photopoint site SGP2.  Located east of  
Forest’s NF site. 
 
 UTM 12 T 0460213 N  4641356 E 
 
Shows active gully erosion. 
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Figure  6.  Sagebrush trend site SGT2.  Transect on 
Cache/Rich County line south of NF site. 

 
 UTM 12 T 0459814 N 4639784 E 

 
Upper photo is an overview of the site, while the lower 
photo is a close-up of ground cover conditions showing 
sparse grasses and forbs with rabbitbrush.  Ground cover 
consists of: 
 0.2% rock 
 49.9% litter 
 42.8% bare ground 
 3.3% forbs 
 3.8% grasses 
 
For a total ground cover of 57.2%.  Forbs were lupine, 
eriogonum, senecio, collinsia, achillea, stellaria, geranium  
 
Shrub canopy consists of: 
 Sagebrush 13.2% 
 Rabbitbrush 7.8% 
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Figure 7.  Sagebrush trend site SGT3.  Transect on South Sink 
south of NF site. 

 
 UTM 12 T 0460250 N 4638615 E 

 
Upper left photo is an overview of the site, while the upper 
right and lower photos are close-ups of ground cover 
conditions showing sparse grasses and forbs with rabbitbrush.  
Ground cover consists of: 
 
 31.0% litter 
 63.9% bare ground 
 1.7% forbs 
 3.4% grasses 
 
For a total ground cover of 36.1%.  Forbs were lupine, 
eriogonum, senecio, achillea, annuals  
 
Shrub canopy consists of: 
 Sagebrush 14.7% 
 Rabbitbrush 4.4% 
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Figure 8.  View across South Sink from Sinks Road.  Shows low sage, big sagebrush and rangeland conifer areas.  In 
foreground, dominance of rabbitbrush in former tall forb site shows result of heavy graving eliminating forb community 
and grasses.  
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Figure  9.  Rangeland Conifer site RCT1.  Transect in Middle Sink west of NF 
site. 

 
 UTM 12 T 0459411 N 4641844 E 

 
Left photo is an overview of the site, while the lower photo is close-up of 
ground cover conditions showing sparse grasses, forbs and dominance of 
litter.  Ground cover consists of: 
 2.9% rock 
 93.9% litter 
 0% bare ground 
 0.5% forbs 
 0.3% grasses 
 0.2% moss/crust 
 
For a total ground cover of 100%.  Forbs were arnica, lupine, castilleja, 
annuals  
 
Shrub canopy of 9.2% snowberry and sub-shrubs 
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Figure  10.  Rangeland Conifer photopoint RCP1 located in 
the vicinity of transect RCT1 at: 
 
 UTM  12 T 0459495 N 4641682 E 
 
 Photos show absence of understory herbaceous vegetation 
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Figure 11.  Rangeland Conifer transect site RCT2.  Located at: 
 
 UTM 12 T 0459711 E 4639892 N 
 
Photos show transition from forest edge into rangeland conifer 
with sparse herbaceous vegetation.  Forbs present included 
arnica, stellaria, other annuals 
 
Ground cover of: 
 0.2% rock   1,2% grass 
 0.2% moss/crust  1.0% forbs 
 78.9% litter   18.5% bare ground 
Shrub canopy of 1.9% snowberry, sub-shrubs 
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Figure 12.  Rangeland Conifer transect site RCT3.  Located at: 
 
 UTM 12 T 0460126 E 4638035 N 
 
Photos show sparse herbaceous vegetation.  Forbs present included arnica, 
thalictrum, senecio, hydrophyllum, stellaria, other annuals 
 
Ground cover of: 
 0.4% grass 
 1.1% forbs 
 97.1% litter 
 1.4% bare ground 
 
Shrub canopy of 1.3% snowberry, sub-shrubs 
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Figure 13. Aspen site AS1.  Located at: 
 
 UTM 12 T 0459204 N 4637630 E 
 
Shows understory dominated by coneflower, annuals and 
sparse grass (smooth brome).  Estimated ground cover of 
60% with 1% grass cover.   



 27 

Figure 14. Aspen site AS2.  Located at: 
 
 UTM 12 T 00458883 N 4637963 E 
 
Shows understory dominated by geranium and 
coneflower, and sparse grass (smooth brome).  
Estimated ground cover of <50% with 1% grass basal 
cover.   
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Figure 15. Aspen site AS3.  Located at: 
 
 UTM 12 T 0460339 N 4638801 E 
 
Shows understory with sparse herbaceous vegetation.  Forbs 
include lupine, yarrow and annuals.  Sparse grass with 1% 
basal cover.  Ground cover approximately 13%. 
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Figure 16.  Cattle grazing in rested North Pasture near Aspen site AS2 on Peter 
Sinks Road. 



ATTACHMENT 2 



Western Watersheds Project, Inc. 
P.O. Box 280      Mendon, Utah 84325   435-213-3215   wwshed@comcast.net 
 
North Rich Allotment 

• 27,000 acres, 130 water developments plus small, perennial streams and springs 
• Grazed by 1260 cow/calf pairs – system unchanged from pre-EIS (2004) 
• Grazing system: three pasture rest-rotation (21 new miles of fence planned but not 

built)   
• Previous 3 pasture system with same stocking rate implemented in 1970’s.  This 

system was abandoned after a few years due to lack of fence maintenance. 
 
Quotes from 2004 EIS: 
 
In 1990, an integrated resource analysis was conducted and included the North Rich 
Allotment.  “This study concluded that, ‘Analysis of the range condition in the study area 
shows that 35% of the rangeland is in poor to very poor condition.  Riparian areas, in 
particular, are in poor condition.’” 
 
2004 EIS “Except where fenced from livestock grazing, heavy use in nearly all riparian 
areas on the allotment (including streams, springs and wet meadows) has resulted in 
decreased plant vigor, decreased structural and species diversity, and high amounts of 
compaction, with a resulting loss of site productivity and quality habitat for wildlife, 
especially wetland-dependent species.” 
 
Cow counts by WWP/WUP in three years (2006 – 2008) show about 200 pairs grazing, 
1260 permitted and near that number reported by permittees.   Aerial survey in 2008 
validated count as livestock were being herded into the allotment (see report at end). 
 
12 Upland caged plots in aspen, rangeland conifer, sagebrush with 264 samples per year 
for three years show low productivity, depleted grasses and high use with 200 pairs of 
cattle grazing.  Forbs are generally undesirable species (coneflower, geranium, senecio, 
mint). 
 
Riparian Monitoring Data by Western Watersheds Project and Wild Utah Project 

Year Site Cage Plot 
lb/acre 

Grazed Plots 
lb/acre 

Utilization  
% 

Stubble 
Height in 

2005 U2 2,570 195 92 3.5 
2006 U2 2,052 177 91  
2007 U2 242* 258 --  
2008 U2 3,281 552** 83  
2005 U9 1,800 150 92  
2006 U9 1,112 71 94  
2007 U9 1,344 102 92  
2008 U9 1,200 72 94  
2006 U15 1,918 249 87 3.8 
2007 U15 1,404 205 85  
2008 U15 4,476 328** 93 4.0 

*Cattle entered prior to placement of cage 
**Pasture intended for rest in 2008 
 
 
In spite of 130 water developments, riparian areas remain extremely degraded, suffer 
annual use of 90% and exclosures are trespassed annually five years after the EIS 
recognized these degraded conditions.



 

Mill Hollow cage and riparian area dominated by Kentucky 
bluegrass and bare soil 9/9/08 

Mill Hollow riparian exclosure trespassed annually.   2004 
EIS reported Bonneville cutthroats no longer found

Suck Spring and riparian in Hell’s Hollow forming gully 
from livestock use – note barren riparian bottom 8/2/08

Hell’s Hollow exclosure suffering annual trespass – 15 
pairs counted 8/2/08



 

 

Spring in Tufts Creek drainage 
Salt, bare eroding soil in aspen/riparian adjacent to 
Tufts Creek.  Herbaceous vegetation dominated by 
nettle and thistle

Spring in unnamed tributary of Saddle Creek Unnamed tributary to Saddle Creek – stubble height 
reached 4” on 8/2/08 one month after entry



 
 
 

8/19/06.  Left is a photo of Aspen at Nebeker Spring lost recruitment 
and on decline with no herbaceous understory.   The lower photos 
show aspen in Hell’s Hollow dying out.  Heavily trampled riparian 
area with houndstongue, thistle and coneflower. 



ATTACHMENT 3 



 

  

Moderating Livestock Grazing Effects on Plant Productivity, 
Nitrogen and Carbon Storage 

 
John Carter Ecologist, Environmental and Engineering Solutions, LLC, Mendon, Utah; Julie Chard Plant Scientist, 
and Brandon Chard Environmental Engineer, Castilleja Consulting, Inc., Hyrum, Utah 
 

ABSTRACT 
 
Multi-year studies of plant communities and soils in the Bear River Range in southeastern Idaho and 
northeastern Utah found reduced ground cover and herbaceous production in areas grazed by livestock 
when compared to reference values or long-term rested areas. Reductions in these ecosystem 
components have lead to accelerated erosion and losses in stored carbon and nitrogen. Restoration of 
these ecosystem components, with their associated carbon and nitrogen storage, is possible by 
application of science-based grazing management. 
____________________________________ 
In Monaco, T.A. et al. comps. 2011. Proceedings – Threats to Shrubland Ecosystem Integrity; 2010 May 18-20; Logan, UT. 
Natural Resources and Environmental Issues, Volume XVII. S.J. and Jessie E. Quinney Natural Resources Research Library, 
Logan Utah, USA. 
 

INTRODUCTION 
 
During the past two decades, the role of carbon 
emissions in climate change has heightened interest 
in carbon sequestration as a means of mitigating 
climate change (FAO 2009). Forests sequester 86 
percent of the planet's above-ground carbon and 73 
percent of the planet's soil carbon (Sedjo 1993). 
Studies conducted on the Wasatch-Cache National 
Forest in the Bear River Range in Idaho and Utah 
found that ground cover and herbaceous vegetation 
production were reduced at sites grazed by livestock 
when compared with sites that had been rested for 
long periods or with reference values. Additionally, the 
loss of ground cover in grazed areas has led to 
accelerated soil erosion. Studies of soil organic 
matter, carbon, and nitrogen were conducted since 
erosion of the surface soils could have resulted in loss 
of these constituents or displacement to other locales, 
where mineralization could be increased by greater 
exposure to oxygen, light and water. For example, 
carbon losses from soil erosion can occur by 
reductions in soil productivity in the eroding areas 
(Schuman and others 2002).  
 
Worldwide, soil organic matter contains three times as 
much carbon as the atmosphere (Allmaras and others 
2000; ESA 2000; Flynn and others 1960). 
Rangelands have been estimated to store 30 percent 
of the world s soil carbon with additional amounts 
stored in the associated vegetation (Grace and others 
2006; White and others 2000). Past rangeland use in 
the United States has led to losses in soil carbon 

(FAO 2009; Follett and others 2001). It is estimated 
that 73 percent of rangelands worldwide have 
suffered soil degradation (WOCAT 2009). This is 
significant in the eleven western states (Arizona, 
California, Colorado, Idaho, Montana, New Mexico, 
Nevada, Oregon, Utah, Washington, and Wyoming), 
where 305,000,000 acres of public land (National 
Forests, National Parks, National Wildlife Refuges, 
Bureau of Land Management, state and county lands) 
are leased for grazing livestock. An additional 
220,000,000 acres of Indian reservations and private 
lands in these states are also grazed by livestock 
(Wuerthner and Matteson 2002).  
 
Soil organic carbon is an important source of energy 
that drives many nutrient cycles. Increases in soil 
organic matter lead to greater pore spaces and more 
soil particle surface area which retains more water 
and nutrients (Tisdale and others 1985). Soil organic 
carbon, which makes up about 50 percent of soil 
organic matter, is correlated with soil fertility, stability, 
and productivity (Herrick and Wander 1998). Soil 
organic carbon and nitrogen decline in concentration 
from surface to subsoil with the highest rates of 
mineralization activity occurring in the top 2.5 cm of 
soil and beneath vegetation (Charley and West 1977; 
Yang and others 2010).  
 
The loss of topsoil as a result of accelerated erosion 
resulting from livestock grazing has been well 
documented and affects these more organic and 
nutrient-rich surface layers first. Livestock grazing can 
compact the soil, reduce infiltration, and increase 

                                                           



 

  

runoff, erosion, and sediment yield (Ellison 1960; 
Warren and others 1985). White and others (1983) 
found that sediment yield was 20-fold higher in a 
grazed watershed than in an un-grazed watershed. 
Numerous studies have observed severe erosion in 
the western United States when comparing heavily 
grazed areas to un-grazed areas (Cottam and Evans 
1945; Gardner 1950; Kauffman and others 1983; 
Lusby 1979). There are also a number of extensive 
literature reviews on this topic that describe the 
impact of livestock grazing on soil stability and 
erosion (Fleischner 1994; Gifford and Hawkins 1978; 
Jones 2000). Removal of plant biomass and lowered 
production resulting from livestock grazing can reduce 
soil fertility and organic matter content (Trimble and 
Mendel 1995).  
 
The grazing of livestock accelerates the rate of 
conversion of vegetation to gaseous forms of 
emissions. West (1983) noted that grazing and fire 
serve to accelerate the recycling of ash elements and 
result in gaseous losses of nitrogen. West (1981) 
noted that nearly all the nitrogen returned in animal 
feces and urine is lost in gaseous forms. Worldwide, 
livestock production accounts for about 37 percent of 
global anthropogenic methane emissions and 65 
percent of anthropogenic nitrous oxide emissions. 
Methane emissions from cattle range from 6 to 7 
percent of forage consumed (FAO 2006).  
 
METHODS 
 
Study Area  
 
The Bear River Range occurs in the Caribou-Targhee 
National Forest in Idaho and in the Uinta-Wasatch-
Cache National Forest in Utah (figure 1). The Utah 
portion contains 28 allotments that are grazed by 
cattle or sheep. The portion of the Bear River Range 
in Idaho contains 26 allotments grazed by cattle or 
sheep. Livestock have grazed here since the late 
1800 s. Grazing management has relied on increasing 
the number of water developments or rotation grazing 
systems. Authorized utilization levels range up to 55 
percent (USDA 2004; USDA 2005). In the North Rich 
allotment, where the production and soil chemistry 
data were collected, a three pasture rest-rotation 
grazing system was implemented in the 1970 s and 
abandoned a few years later due to fence 
maintenance issues. In a 2004 Forest Service 
decision (USDA 2004), the system was reinstated, but 
has not yet been implemented on the ground. The 

permitted stocking rate has remained essentially 
unchanged with season-long grazing since the 1960 s 
with some year-to-year variation based on drought or 
permittee needs and the short-term implementation of 
the rest-rotation system.  
 

 
Figure 1. Map of Study Area. 
 
Elevations range from 5,000 to near 10,000 feet with 
precipitation ranging from 12 inches at lower 
elevations to 40 inches at the higher elevations. 
Geology is a combination of karst and sedimentary 
types with dominant vegetation consisting of Douglas 
fir, mixed-conifer, aspen, mountain big sagebrush and 
mountain brush. Topography is steep with narrow 
valley bottoms and large, open basins on the crest of 
the range with rolling foothills in sagebrush-steppe at 
lower elevations (USDA 2003a; USDA 2003b). Under 
constant grazing pressure by livestock, plant 
communities have been altered with sensitive native 
bunchgrasses being replaced by more grazing-
tolerant grasses and forbs being dominated by less 
palatable species. 
 
Ground Cover Studies 
 
Ground cover and soil surveys were conducted during 
the period 1990 to 2008. These were initially focused 
on two allotments in the Utah portion of the Bear 
River Range and then were expanded in 2001 to 
include locations in the Idaho portion of the Range. 
Locations were selected in mountain big sagebrush, 
aspen or mixed-conifer representative of lands 
accessible to cattle with gentle slopes and available 
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water. Two methods of measuring ground cover were 
used. A rapid assessment method using a 34-inch 
diameter hoop placed at 10 yard intervals along a 100 
yard transect was used for most data collection due to 
the large number of sites measured. Ground (basal) 
cover of grasses, forbs, shrubs, litter, rock, crust and 
bare ground were estimated to the nearest 1 percent. 
Ocular estimates were calibrated using a standard 
area card that was 1 percent of the plot area for 
comparison. A second method employed a nested 
frequency frame to collect more intensive data and to 
validate the ocular estimates. Five 100-foot radial 
transects were oriented from the center point. Along 
each transect, a nested frequency frame with eight 
points was placed at five foot intervals, recording 
ground cover “hits” for each point. A total of 800 
points were recorded for each site surveyed. Sites 
surveyed by both methods gave similar results. Time 
savings by using the ocular method were significant in 
that the ocular method took approximately 30 minutes 
at a site, while the nested frequency method took over 
two hours at a site. 
 
Production Studies 
 
Herbaceous (grass and forb) production was 
determined by clipping plots at each site. Plots were 
clipped in the North Rich allotment in 2001 (five plots 
per site), 2004 (three plots per site) and 2005 to 2007 
(one caged plot per site). The 2001 and 2004 plots 
were clipped prior to livestock entry into the allotment. 
The 2005 to 2007 plots were clipped after the grazing 
season. These plots were protected inside utilization 
cages and represent un-grazed samples. 
Adjustments for plant phenology were applied to the 
plot data from the 2001 and 2004 samples. Post-
grazing samples needed no phenology adjustments 
since the growing season was complete prior to 
sampling. A 36” x 36” plot frame was used. Samples 
were clipped to 1/2” above the soil surface, placed in 
Ziploc™ bags and returned to the office for air drying. 
Samples were initially air dried to a constant weight in 
a warm space at about 80° F resulting in the clipped 
samples being brittle and easily broken. Subsequent 
samples were air dried to this textural endpoint. 
Based on oven-drying of subsamples, the air-dried 
samples contained about 5 percent moisture. Once 
dry, samples were weighed on an electronic balance 
sensitive to 0.1 gram.  

Soil Studies 
 
Soil samples were taken of the top 4 inches below the 
litter layer. Triplicate subsamples were taken at each 
ground cover transect location and combined. These 
were placed in bags and kept in a cooler with ice until 
delivered to the Utah State University Analytical 
Laboratory in Logan, Utah. Methods of analysis 
included determination of soil organic matter by loss 
on ignition, total organic carbon by the combustion 
method and total nitrogen by the Kjeldahl method 
(Miller and others 1997). Soil pits were excavated at 
each site and inspected for root density, soil stability 
and organic matter. 
 
RESULTS 
 
Literature - Ground Cover and Production 
Data 
 
A search of agency records was used to determine 
the potential and historical basal ground cover of 
grasses, forbs, shrubs, litter, rock, biological crust, 
and herbaceous production for the plant communities 
of interest including aspen, conifer and mountain big 
sagebrush. These are presented and used for 
comparison with the results of surveys for ground 
cover, herbaceous production and soil chemistry 
recently conducted in the Bear River Range. 
 
Ground Cover 
The Wasatch-Cache National Forest (WCNF) 
provided data from nested frequency transects 
considered representative of potential ground cover 
(USDA 1996). Potential ground cover values for 
aspen ranged from 90 to 98 percent and mountain big 
sagebrush ranged from 81 to 96 percent (table 1). 
There were no potentials given for mixed-conifer 
forest. Caribou National Forest (CNF) plot data for 
percent bare soil (average of maximum values, 
average of all values, and average of minimum 
values) were summarized from historical range 
analyses (1959 to 1976) for the Montpelier Ranger 
District, which includes the Bear River Range (USDA 
1997). The maximum ground cover values found in 
those range analyses are consistent with the highest 
values used as reference in the WCNF and appear to 
represent potential values of 98 percent for aspen, 94 
percent for mountain big sagebrush and 98 percent 
for mixed conifer (table 1).  
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Table 1. Forest Service ground cover determinations, percent. 
Source/Vegetation 

Type 
Aspen Mountain Big 

Sagebrush 
Conifer 

Reference or Potential Values – Ungrazed Areas 
WCNF (USDA 1996) 90 – 98 81 – 96a -- 
USDA (1997) 98 94 98 

 
Grazed Areas 

WCNF (1962) 79 59/70b 75 
WCNF (USDA 2004) 67 36 – 87 -- 
CNF (USDA 1997) 98/62/85c 94/39/70 98/67/87 
aIncludes Silver sagebrush (Artemisia cana) and mountain big sagebrush (Artemesia tridentata vaseyana.  
bHinger number is from “unsuitable” lands that received lower grazing intensity due to slope or distance to water. 
cMaximum / minimum / average from CNF range analysis plots.  Maximum and minimum plots averaged from all 
locations.  Average is the average for all plots across all locations. 
 
Ground cover conditions in these plant communities 
during Forest Service range analysis surveys in areas 
grazed by livestock were well below these potentials 
(table 1). Ground cover in aspen communities in the 
North Rich allotment (1961 and 1962) was 79 
percent, while mountain big sagebrush was 59 
percent and conifer was 75 percent. Historical data for 
sites in areas grazed by livestock in the CNF 
averaged 85 percent ground cover in aspen, 70 
percent in mountain big sagebrush, and 87 percent in 
conifer sites, with much lower values at many sites. 
Range analysis data for the North Rich allotment from 
the 1970 s for sagebrush, meadow and aspen 
communities, averaged across all sites, had average 
ground cover of 56 percent (USDA 1989). WCNF data 
collected in 2002 for the North Rich allotment found 
67 percent ground cover in aspen and 36 to 87 
percent in mountain big sagebrush (USDA 2004). 
 
Production 
Potential herbaceous plant community production 
values (table 2) were taken from Natural Resources 
Conservation Service (NRCS) ecological site 
descriptions that best matched the aspen and 
mountain big sagebrush sites surveyed (USDA 
1992a,b,c). Based on these descriptions, during 
average precipitation years, mountain stony loam 
aspen communities produce 2,150 to 2,250 lbs/acre 
consisting of 45 percent grass and 30 percent forbs. 
Mountain loam mountain big sagebrush communities 
produce 1,600 to 2,000 lb/acre with 80 percent 
grasses and 5 percent forbs. Mountain shallow loam 
mountain big sagebrush communities produce 1,000 
to 1,100 lb/acre with 50 percent grass and 5 percent 
forbs. No ecological site descriptions directly 
applicable to the mixed-conifer were found. 

Given the maximum, average, and minimum 
production values published by the CNF (USDA 1997) 
and the average grass and forb percentages from the 
source data (table 2), herbaceous production was 
calculated for the Caribou National Forest. Based on 
this calculation, aspen communities produced a 
maximum of 1,297 lb/acre per year with an average of 
654 lb/acre and a minimum of 297 lb/acre. Mountain 
big sagebrush communities produced a maximum of 
914 lb/acre per year with an average of 453 lb/acre 
and a minimum of 153 lb/acre. Conifer communities 
produced a maximum of 780 lb/acre per year with an 
average of 348 lb/acre and a minimum of 107 lb/acre. 
Historical data from the 1961 and 1962 range 
analyses for the North Rich allotment found that 
aspen communities produced 241 lb/acre grasses 
and 443 lb/acre forbs for a total herbaceous 
production of 684 lb/acre. Mountain big sagebrush 
communities produced 122 lb/acre of grass and 163 
lb/acre of forbs for a total herbaceous production of 
285 lb/acre. Mixed-conifer communities produced 157 
lb/acre grass and 253 lb/acre forbs for a total 
herbaceous production of 410 lb/acre. 
 
Ground Cover Surveys 
 
Surveys of ground cover conditions were conducted 
throughout the Bear River Range in Idaho and Utah 
(table 3). In 2001, 41 grazed and three un-grazed 
mountain big sagebrush locations were surveyed in 
the CNF. Mountain big sagebrush locations grazed by 
livestock had an average of 46.7 percent ground 
covercompared to 85.2 percent ground cover in un-
grazed (livestock inaccessible or long-term rested) 
locations. Basal cover of grasses averaged 5.2 
percent in grazed locations compared to 12.9 percent 
in un-grazed locations. 
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Table 2. Potential and historical herbaceous production, lb/acre. 
Vegetation Type Favorable Yr Average Yr Low Yr 

Mountain stony loam aspen (USDA 1992a) 2900 – 3000 
45/30a 

2150 – 2250 
45/30 

1400 – 1500 
45/30 

CNF Aspen (USDA 1997)b -- 1908/962/437 
20/48 -- 

Mountain loam mountain big sage (USDA 
1992b) 

1800 – 2200 
80/5 

1600-2000 
80/5 

1200 – 1500 
80/5 

Mountain shallow loam mountain big sage 
(USDA 1992c) 

1600 – 1700 
50/5 

1000 – 1100 
50/5 

500 – 600 
50/5 

CNF Mountain big sage (USDA 1997)b -- 1758/872/295 
15/37 -- 

CNF Conifer (USDA 1997)b -- 1182/527/162 
19/47 -- 

WCNF Aspenc -- -- 241/443/684 

WCNF Mountain big sagec -- -- 122/163/285 

WCNF Coniferc -- -- 157/253/410 
aPercent production by grasses/forbs.   
bCNF data are from 1959 – 1976 period and are assumed to  represent the long-term average.  Data are 
maximum/average/minimum production, including grasses, forbs and shrubs.  Percent production by grasses and 
forbs are the average across all sites.   
cValues for the WCNF are from range analysis data sheets for the North Rich allotment for 1961 and 1962 and are in 
order:  grasses/forbs/total herbaceous production.  These data are from a below average precipitation year. 

 
Additional locations were surveyed in the Utah portion 
of the Bear River Range in 2001, 2004 and 2005. 
These were principally in the North Rich allotment. 
They included three long-term un-grazed sites and 10 
grazed sites in mountain big sagebrush; six grazed 
sites in mixed-conifer, three of which had been logged 
decades earlier and as a result had open canopy, and 
three with high canopy cover; and six grazed sites in 
aspen. Results of ground cover determinations at 
these locations are provided in table 3, while 
reference values are found in table 1. Grazed 
mountain big sagebrush locations had average 
ground cover of 61.8 percent compared to 94.4 
percent in the un-grazed sites and 96 percent in 
reference sites. Grass basal cover in grazed locations 
averaged 3.6 percent compared to 38.9 percent in un-
grazed locations. Six grazed aspen sites had 59.6 
percent average ground cover compared to 98 
percent for reference sites. Three mixed conifer sites 
that had been logged and continued to be grazed had 
average ground cover of 61.1 percent while three 
grazed closed-canopy mixed conifer sites had 
average ground cover of 92.2 percent. The only data 

available for comparison in mixed-conifer was the 
CNF maximum ground cover average of 98 percent in 
coniferous timber. The values for all grazed sites were 
much lower than those for either the un-grazed sites 
or the reference values in table 1 
 
Vegetation Production Surveys 
 
Three surveys have been conducted to determine 
production of herbaceous vegetation in the North Rich 
allotment. In 2001, the survey included measurement 
of ground cover and plot clippings to determine 
production of herbaceous vegetation in mountain big 
sagebrush and open canopy mixed-conifer areas. In 
2004, ground cover and production was assessed in 
additional aspen, mountain big sagebrush and high 
canopy mixed-conifer locations. During the period 
2005 to 2007, utilization cages were installed in 
additional aspen, mountain big sagebrush and mixed-
conifer locations to assess utilization. Caged plots 
were located in sites representative of average grass 
cover and clipped to determine production.  
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Table 3. Results of 2001 to 2005 ground cover surveys, percent. 

Vegetation Type/Forest/Yr Rock Crust Litter Grass Forbs Bare 
Ground 

Total Ground 
Cover 

Ungrazed Reference Areas 
Mtn big sage   (CNF 2001 n=3)a 1.4 3.5 63.6 12.9 3.9 14.8 85.2 
Mtn big sage (WCNF 2001 n=3) 2.6 0.3 41.8 38.9 10.9 5.6 94.4 

 
Grazed Areas 

Mtn big sage   (CNF 2001 n=41) 2.0 0.1 34.6 5.2 5.0 53.3 46.7 
Mtn big sage        (WCNF 2001, 
                       2004, 2005 n=10) 0.9 0 53.7 3.6 3.6 38.2 61.8 
Aspen  (WCNF 2004, 2005 n=6) 2.5 0.3 70.7 1.7 2.3 40.4 59.6 
Conifer                     (2001 n=3)b 1.1 0 42.5 7.7 9.8 38.9 61.1 
Conifer                     (2004 n=3)c 1.0 0.1 89.6 0.6 0.9 7.8 92.2 
a n = number of transect locations. 
bConifer area logged and thinned in prior years, low canopy cover.   
cConifer with no recent thinning, high canopy cover. 

 
Table 4. Grass and forb production (lb/acre) in the North Rich Allotment compared to potentials. 

Vegetation Type  
and Year Ppt. 

Grass  Forb  

Potential Measured 
Percent 

of 
Potential 

Potential Measured 
Percent 

of 
Potential 

Ungrazed Reference Areas 
Mtn big sage - 2001 (n=1)a <Avg 1080 2104 195 68 94 139 
Mtn big sage - 2001 (n=2)b <Avg 275 432 157 28 38 138 

 
Grazed Areas 

Mtn big sage - 2001 (n=3) <Avg 275 118 43 28 154 560 
Mtn big sage - 2004 (n=3) Avg 525 98 19 53 159 303 
Mtn big sage - 2005 (n=4) >Avg 825 447 54 83 384 465 
Mtn big sage - 2006 (n=3) Avg 525 178 34 53 108 206 
Mtn big sage - 2007 (n=2) Avg 525 210 40 53 89 170 
Aspen - 2004 (n=3) Avg 990 140 14 660 -- -- 
Aspen - 2005 (n=3) >Avg 1328 536 40 885 291 33 
Aspen - 2007 (n=1) Avg 990 160 16 660 96 15 
Conifer - 2001 (n=3)c <Avg -- 107 -- -- 204 -- 
Conifer - 2004 (n=3)d Avg 224 14 6 556 101 18 
Conifer - 2006 (n=2)d Avg 224 6 3 556 76 14 
Conifer - 2007 (n=1)d Avg 224 0 0 556 4 1 
aMountain loam site.   
bMountain shallow loam sites. 
cOpen canopy mixed-conifer. 
dClosed canopy mixed-conifer. 
 
Precipitation records for climate stations in or 
adjacent to the Bear River Range were reviewed to 
find a station with complete data for the period of 
interest. Based on this review, the Richmond, Utah, 
station provided the most complete record, indicating 
that 2001 was a below average precipitation year, 
while 2005 was above average (WRCC 2010). The 
other years were near average, being slightly above 

or below the long-term average. Comparisons of 
measured production to potential were based on this 
determination. 
 
Current herbaceous production in grazed areas (table 
4) was compared to potential and historical Forest 
Service values (table 2). Grass production measured 
in aspen communities during the 2000 s in the North 
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Rich allotment ranged from 140 to 160 lb/acre during 
average precipitation years compared to a potential of 
990 lb/acre. Forest Service range analysis data 
collected in the 1960 s found an average of 241 
lb/acre (WCNF 1962). Forb production in aspen 
communities was measured at only one site during an 
average year, finding 96 lb/acre compared to a 
potential of 660 lb/acre and the 1960 s Forest Service 
data of 443 lb/acre. Mountain shallow loam big 
sagebrush communities produced 98 to 210 lb/acre of 
grass during average years compared to a potential of 
525 lb/acre and the 1960 s Forest Service amount of 
122 lb/acre. Forb production was 89 to 159 lb/acre 
compared to potential of 53 lb/acre and the historical 
amount of 163 lb/acre during the 1960 s Forest 
Service range analysis surveys. Mixed-conifer 
communities produced 0 to 14 lb/acre of grasses per 
year compared to the 1960 s Forest Service amount 
of 157 lb/acre, while forbs were measured at 4 to 101 
lb/acre compared to the historical amount of 253 
lb/acre. If the maximum values found in the CNF 
range analysis for conifer were used as potentials, 
current production in the North Rich allotment mixed-

conifer would be well below those values. It should be 
emphasized that the 1960 s Forest Service data from 
the North Rich allotment was collected during below 
average precipitation years, yet in most cases 
exceeded what is found today during average 
precipitation years, indicating that a decline in 
production may have occurred since the 1960 s. 
 
The only un-grazed, or long-term rested sites 
surveyed for herbaceous production were in mountain 
big sagebrush vegetation types (table 5). The un-
grazed mountain loam site produced a total of 2,198 
lb/acre total herbaceous vegetation in 2001, a below 
average year, compared to potential of 1,148 lb/acre. 
The un-grazed mountain shallow loam sites produced 
470 lb/acre during a below average year compared to 
potential of 303 lb/acre. Grazed sites in mountain 
shallow loam produced 272 lb/acre in 2001, a below 
average year, with a range of 257 to 299 lb/acre 
during average years, compared to potential of 578 
lb/acre. No data were collected in grazed mountain 
loam mountain big sagebrush areas. 

 
Table 5. Herbaceous production surplus or deficit (lb/acre) compared to potential. 

Vegetation Type and Year Ppt. 
Total Herbaceous Production 

Surplus or Deficit lb/acre 
Potential Measured 

Ungrazed Reference Areas 
Mtn big sage - 2001 (n=1)a <Avg 1148 2198 1051 
Mtn big sage - 2001 (n=2)b <Avg 303 470 168 

 
Grazed Areas 

Mtn big sage - 2001 (n=3) <Avg 303 272 -31 
Mtn big sage - 2004 (n=3) Avg 578 257 -321 
Mtn big sage - 2005 (n=4) >Avg 908 831 -77 
Mtn big sage - 2006 (n=3) Avg 578 286 -292 
Mtn big sage - 2007 (n=2) Avg 578 299 -279 
Aspen - 2004 (n=3) Avg 1650 -- -- 
Aspen - 2005 (n=3) >Avg 2213 827 -1386 
Aspen - 2007 (n=1) Avg 1650 256 -1394 
Conifer - 2001 (n=3)c <Avg -- 311 -- 
Conifer - 2004 (n=3)d Avg 780 115 -665 
Conifer - 2006 (n=2)d Avg 780 82 -698 
Conifer - 2007 (n=1)d Avg 780 4 -776 
aMountain loam site.   
bMountain shallow loam sites. 
cOpen canopy mixed-conifer. 
dClosed canopy mixed-conifer. 
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Table 6. Soil organic matter, carbon, nitrogen and nitrate-N. 

Year Vegetation Type Organic Matter 
percent 

Organic Carbon 
percent 

Total 
Nitrogen 
percent 

Nitrate-N 
ppm 

1992 Mtn big sage – grazed (n=7) 9.9/71a -- -- -- 
1992 Mtn big sage – ungrazed (n=3) 14.0 -- -- -- 
1995 Mtn big sage – grazed (n=5) 12.5/69 -- 0.3/60 6.4/56 
1995 Mtn big sage – ungrazed (n=2) 18.0 -- 0.5 11.4 
2001 Conifer – heavy grazing (n=2) -- 2.85/50 0.12/46 1.35/56 
2001 Conifer – moderate grazing (n=2) -- 4.25/75 0.21/81 1.7/71 
2001 Conifer – ungrazed (n=2) -- 5.65 0.26 2.4 

aThis value is 71% of the ungrazed value, similar for each /value. 
 

Soil Chemistry Surveys 
 
Soil samples were taken in 1992 and 1995 in 
mountain big sagebrush type, and in 2001 in mixed-
conifer (table 6). In 1992, only soil organic matter 
(OM) was determined, with the un-grazed reference 
sites containing 14 percent OM and the grazed sites 
containing 9.9 percent OM. In 1995, sampling found 
18 percent OM and 0.5 percent total nitrogen (N) in 
un-grazed reference sites compared to 12.5 percent 
OM and 0.3 percent N in the grazed sites. The mixed-
conifer sites showed similar patterns of reduced soil 
organic matter, total nitrogen and nitrate as well as 
reductions in litter in grazed sites when compared to 
un-grazed sites. The heavily grazed site was nearest 
the water source (500 ft), with the moderately grazed 
site more distant from water (2000 ft), and the un-
grazed control was in an area not accessed by 
livestock approximately 10,000 ft from the water 
source. The un-grazed site averaged 5.65 percent 
organic carbon compared to 4.25 percent in the 
moderately grazed site and 2.85 percent in the 
heavily grazed site. Soil total nitrogen ranged from 
0.26 percent in the un-grazed site to 0.21 percent in 
the moderately grazed site and 0.12 percent in the 
heavily grazed site. Nitrate-nitrogen averaged 2.4 
ppm at the un-grazed site, 1.7 ppm at the moderately 
grazed site and 1.35 ppm at the heavily grazed site. 
Litter depth averaged 2 inches in the un-grazed site, 
0.8 inches in the moderately grazed site and 0.5 
inches in the heavily grazed site. Both grazed sites 
had areas of bare soil, while ground cover was 100 
percent at the un-grazed site. Only the un-grazed site 
had a mycorrhizal layer at the litter/soil interface. 
 
DISCUSSION 
 
Forest Service reference data and NRCS ecological 
site descriptions provided a basis for comparison to 
current ground cover and herbaceous vegetation 

production in the Bear River Range. Ground cover 
potential values were obtained from the Wasatch 
Cache National Forest Rangeland Health EIS (USDA 
1996), which presented ranges of ground cover for 
various plant communities including mountain big 
sagebrush and aspen. Data collected at sites that 
have been rested from grazing for long periods 
provided additional information for ground cover at or 
near potential. Maximum ground cover data from the 
Caribou National Forest s “Hierarchical Stratification 
of Ecosystems for the Caribou National Forest” 
(USDA 1997) sites were also considered as 
potentials. These closely aligned with the upper limits 
of reference published by the WCNF (USDA 1996). 
These were provided in table 1. 
 
Grazed areas surveyed in mountain big sagebrush, 
aspen and previously thinned mixed-conifer forest 
had ground cover ranging from 46.7 percent to 61.8 
percent, compared to potential values of greater than 
90 percent. Only high canopy mixed-conifer forest, at 
92.2 percent ground cover, approached potential. 
This was likely due to the absence of sufficient forage 
to attract livestock and thereby reduced the presence 
of livestock and associated grazing and trampling, 
which allowed litter to accumulate and cover the soil. 
When current ground cover was compared to 
historical Forest Service values from the 1960 s, 
conditions did not appear to be improved and may 
have declined (table 1; table 3). When measurements 
were taken with increasing distance from water, 
ground cover increased, indicating that reduced 
grazing intensity was correlated with increased 
ground cover (figure 2). 
 
These reduced levels of ground cover lead to 
increased soil erosion as predicted by the literature. 
Analysis of two allotments in the Bear River Range in 
Idaho used tree and shrub canopy measurements, 
ground cover data, precipitation values and the 
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Universal Soil Loss Equation (Ruhe 1975) to 
determine relative erosion rates at different ground 
cover values (Carter et al. 2006). The analysis 
determined that the reduced levels of ground cover in 
the Bear River Range result in high rates of erosion. 
At the Caribou National Forest ground cover standard 
of 60 percent, erosion was up to 15 times higher than 
background. The levels of ground cover found in this 
study were near this level and would result in similar 
high levels of erosion (table 3).  
 

 
Figure 2. Ground cover vs. distance to water (2004 
data). 

 
Figure 3. Ground Cover vs. Soil Organic Matter and 
Total Nitrogen (1995 data). 

 
Figure 4. Soil organic matter vs. ground cover (1995 
data). 
 

This accelerated erosion carries the nitrogen and 
carbon contained in surface soils down-gradient, 
thereby reducing the pool of carbon and nitrogen 
stored in the forest. Soil samples taken in un-grazed 
and grazed mountain big sagebrush locations in the 
Bear River Range in 1992 and 1995 showed that 
organic matter was reduced by approximately 30 
percent, total nitrogen by 40 percent and nitrate-N by 
44 percent in grazed areas compared to un-grazed 
areas (table 6; figure 3). When the 1995 data for soil 
organic matter and nitrogen were plotted against 
ground cover, a positive correlation was found, 
indicating higher ground cover was associated with 
higher soil organic matter and total nitrogen (figures 4 
and 5). A similar pattern of decline of soil organic 
carbon, total nitrogen, nitrate-nitrogen and litter depth 
occurred in samples taken from grazed sites in mixed-
conifer forest compared to an un-grazed site (table 6; 
figure 6). The heavily grazed site, when compared to 
the un-grazed site, showed a decline in organic 
carbon of 50 percent, total nitrogen by 54 percent, 
and nitrate-N by 44 percent. Litter depth in the heavily 
grazed site was 25 percent of that in the un-grazed 
site and only the un-grazed site had an evident and 
complete mycorrhizal layer at the litter and soil 
interface. 
 
Production measurements and comparisons to 
potential were provided in Table 4. Grass production 
in un-grazed mountain big sagebrush sites ranged 
from 157 to 195 percent of potential, while forbs were 
at 138 to 139 percent of potential. In grazed mountain 
big sagebrush sites, grass production ranged from 19 
to 54 percent of potential, while forbs ranged from 170 
– 560 percent of potential, reflecting dominance by 
non-palatable species, or increasers, which are 
avoided by livestock. Grasses in grazed aspen sites 
ranged from 14 to 40 percent of potential production, 
while forbs ranged from 15 to 33 percent of potential. 
If the CNF historical maximums were used for 
comparison, mixed-conifer grass production ranged 
from 0 to 14 percent of potential and forbs ranged 
from 1 to 18 percent of potential. When the 2004 
grass production data was plotted against ground 
cover, a positive correlation was found, indicating that 
grass production increased as distance from water 
increased. This reflected the reduced intensity of 
grazing further from the water source (figure 7).  
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The surplus or deficit of total herbaceous production 
compared to potential was provided in table 5. The 
un-grazed site in mountain loam mountain big 
sagebrush produced a surplus of 1,051 lb/acre and a 
surplus of 168 lb/acre in the shallow loam sites. No 
grazed sites produced a surplus compared to 
potential. The deficit in grazed mountain big 
sagebrush communities ranged from 77 to 321 
lb/acre. The deficit in aspen communities ranged from 
1,386 to 1,394 lb/acre. Mixed-conifer, when compared 
to the maximum values found in the CNF had deficits 
ranging from 665 to 776 lb/acre. These figures don t 
take into account the belowground portion of plants. 
 
Holechek and others (2004) reported that total 
nitrogen in Australian livestock forage ranged from 1.4 
to 2.2 percent. Haferkamp and others (2005) found 
nitrogen concentrations in mixed grass prairie varied 
through the seasons, ranging from 1.7 percent in 
spring to 0.75 percent in fall for mixed grasses and 
forbs. Qiji and others (2008) found that grasses and 
forbs in lightly degraded areas had carbon content of 
42.0 and 42.5 percent and nitrogen content of 1.34 
and 1.41 percent, while in heavily degraded areas, 
carbon declined to 37.3 and 40.5 percent with 
nitrogen values of 1.31 and 1.38 percent respectively. 
Based on these literature values for carbon and 
nitrogen in livestock forage, values of 43 percent 
carbon and 1.4 percent nitrogen contained in 
herbaceous plants were used to estimate the potential 
pool of carbon and nitrogen present in the above-
ground portion of herbaceous vegetation sampled. 
According to West (1983) root masses can constitute 
up to half the biomass present in sagebrush 
vegetation types.  
 
The values for carbon and nitrogen content in 
herbaceous vegetation were applied to the literature 
values for potential production of herbaceous 
vegetation in the plant communities found in the Bear 
River Range to estimate potential storage. Based on 
this, significant potential for carbon and nitrogen 
storage exists within the plant communities (table 7). 
Calculated carbon and nitrogen values based on 
potential herbaceous production for each vegetation 
type were compared to long-term un-grazed sites and 
grazed sites. Long-term un-grazed sites were in a 
surplus for both carbon and nitrogen while grazed 
sites were in a deficit. The surplus in mountain big 

sagebrush un-grazed sites ranged from 72 to 451 lb 
C/acre and 2.3 to 14.7 lb N/acre. The deficit for 
mountain big sagebrush sites in grazed areas ranged 
from 13 to 138 lb C/acre and 0.4 to 4.5 lb N/acre. The 
deficit in grazed aspen ranged from 596 to 600 lb 
C/acre and 19.4 to 19.5 lb N/acre. The deficit for 
mixed-conifer (based on CNF maximum production 
values) ranged from 286 to 333 lb C/acre and 9.3 to 
10.8 lb N/acre. 
 

 
Figure 5. Soil total nitrogen vs. ground cover (1995 
data). 
 

 
Figure 6. Soil conditions vs. grazing intensity. 
 

 
Figure 7. Production of grasses vs. distance to water 
(2004 data). 
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Table 7. Surplus or deficit of organic carbon and nitrogen compared to potential. 

Vegetation Type Ppt. 
Potential 
Organic 
C lb/acre 

Estimated 
Organic C  

lb/acre 

Surplus or 
Deficit OC 

lb/acre 

Potential 
Total N 
lb/acre 

Estimated 
Total N 
lb/acre 

Surplus 
or Deficit 
N lb/acre 

Ungrazed Reference Areas 
Mtn big sage - 2001 (n=1)a <Avg 494 945 451 16.1 30.8 14.7 
Mtn big sage - 2001 (n=2)b <Avg 130 202 72 4.2 6.6 2.3 

 
Grazed Areas 

Mtn big sage - 2001 (n=3) <Avg 130 117 -13 4.2 3.8 -0.4 
Mtn big sage - 2004 (n=3) Avg 249 111 -138 8.1 3.6 -4.5 
Mtn big sage - 2005 (n=4) >Avg 390 357 -43 12.7 11.6 -1.1 
Mtn big sage - 2006 (n=3) Avg 249 123 -126 8.1 4.0 -4.1 
Mtn big sage - 2007 (n=2) Avg 249 129 -120 8.1 4.2 -3.9 
Aspen - 2004 (n=3) Avg 710 -- -- 23.1 -- -- 
Aspen - 2005 (n=3) >Avg 952 356 -596 31.0 11.6 -19.4 
Aspen - 2007 (n=1) Avg 710 110 -600 23.1 3.6 -19.5 
Conifer - 2001 (n=3)c <Avg -- 134 -- -- 4.4 -- 
Conifer - 2004 (n=3)d Avg 335 49 -286 10.9 1.6 -9.3 
Conifer - 2006 (n=2)d Avg 335 35 -300 10.9 1.1 -9.8 
Conifer - 2007 (n=1)d Avg 335 2 -333 10.9 0.1 -10.8 
aMountain loam site.   
bMountain shallow loam sites. 
cOpen canopy mixed-conifer. 
dClosed canopy mixed-conifer. 

  
These data show that in areas of the Bear River 
Range surveyed, ground cover, herbaceous 
production, carbon and nitrogen storage have been 
reduced below potential and likely continue to decline, 
whereas areas rested from livestock grazing for long 
periods have ground cover and production at or near 
potential and contain a significant reservoir of stored 
carbon and nitrogen. Rest from grazing has not been 
provided in the study area, yet is essential to recover 
degraded plant and soil communities. For example, 
native bunchgrass species, such as bluebunch 
wheatgrass (Pseudoroegneria spicata) and Idaho 
fescue (Festuca idahoensis), which are key species in 
sagebrush-steppe ecosystems, require several years 
of rest following each period of grazing in order to 
restore their vigor and productivity (Anderson 1991; 
Clary and Webster 1989; Hormay and Talbot 1961; 
Mueggler 1975). The recovery of degraded plant and 
soil communities can take many years, even under 
total rest (Anderson and Inouye 2001; Orr 1975; 
Owens and others 1996; Trimble and Mendel 1995). 
 
Grazing management in the study area has relied 
upon installation of water developments and grazing 
systems. For example, the North Rich allotment 
contains over 130 water developments yet ground 
cover, herbaceous production, soil carbon and 

nitrogen are well below potential. Stocking rates have 
not been adjusted to reflect current forage availability 
and forage consumption rates, yet research has 
shown that it is reductions in stocking rate that lead to 
increased production, not grazing systems (Briske 
and others 2008; Clary and Webster 1989; Holechek 
and others 1999; Van Poolen and Lacey 1979). 
Utilization rates commonly used by the Forest Service 
and other agencies have remained near 50 percent in 
spite of research that shows utilization levels in the 
range of 25-30 percent should be used to maintain 
productivity (Galt and others 2000; Holechek and 
others 2004). 
 
The Forest Service has not conducted forage capacity 
surveys since the early 1960 s. Galt and others 
(2000) recommended that grazing capacity surveys 
should take place at intervals of no more than 10 
years and that grazing capacity determinations take 
into account slope (<30 percent) and distance to 
water (< 1 mile) limitations. Forage consumption rates 
currently used by the Forest Service and other 
agencies underestimate the demand from today s 
larger cattle by using 26 lb/day, or 780 lb/month 
forage consumption for an animal unit month (AUM), 
which is considered to be one cow/calf pair or five 
sheep with lambs. Today s cow/calf pair weighs 
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approximately 1,680 pounds, while a ewe/lamb pair 
weighs 275 pounds (Carter 2008). Cattle consume 3 
percent of their body weight in air-dry forage per day 
(USDA 2003c), while sheep consume 3.3 percent 
(USDA 1965). Applying these rates to the combined 
weight of the cow/calf pair gives a forage 
consumption rate of over 50 lb/day or 1,532 lb/month 
air-dry forage. A similar analysis for sheep leads to a 
consumption rate of 9.1 lb/day for each ewe/lamb 
pair, which for five ewe/lamb pairs is 1,380 lb/month 
air-dry forage. These values are nearly twice those 
used by the land management agencies for an AUM.  
 
CONCLUSIONS 
 
The analysis presented here illustrates the current 
degraded state of plant communities and soils in 
grazing allotments in the Bear River Range. The lack 
of science-based livestock grazing management has 
resulted in the loss of native grass and forb 
production, shifts to less palatable and more grazing-
tolerant species, and large decreases in ground cover 
from potential. The consequence has been increased 
soil erosion and the loss of carbon and nitrogen 
storage in soils as well as in the herbaceous 
components of plant communities. This observed loss 
in native plant productivity as a result of livestock 
grazing practices is not unique to the Bear River 
Range (Catlin and others in press).  
 
Implementing restoration practices and science-
based grazing management on the 305,000,000 
acres of public lands and 220,000,000 acres of Indian 
Reservations and private lands grazed by livestock in 
the eleven western states has the potential to restore 
native plant communities and store significant 
amounts of carbon and nitrogen to mitigate the 
impacts of climate change. Other benefits would 
include improved watershed function, enhanced water 
supplies, lowered water treatment costs, and healthy 
fish and wildlife populations. The costs of continued 
livestock grazing should be evaluated against the 
value of these and other restored ecosystem services. 
Reliance on failed livestock grazing strategies must 
be reversed and mechanisms must be found to 
provide for long-term rest sufficient to recover these 
degraded systems to potential. This can be 
accomplished through allotment and/or pasture 
closures through voluntary action, mandate, or by 
permit buyouts. Education of livestock producers and 
providing incentives for carbon storage on private 
lands and Indian Reservations, much like the 

Conservation Reserve Program or Grassland 
Reserve Program managed by NRCS may have the 
potential to offset some of the losses from those 
lands. 
 
Where livestock grazing continues on public lands, 
the series of steps below must be taken to ensure that 
it is sustainable and the plant and soil communities 
are restored to potential with their associated potential 
ground cover, production of native species, carbon 
and nitrogen storage.  
 
Determine available grazing capacity based on 
surveys of current forage production by desirable 
herbaceous species and factors such as slope (<30 
percent) and distance to water (<1 mile) with areas of 
sensitive or high erosion hazard soils being 
eliminated from stocking rate calculations. 
 
Update stocking rates based on conservative 
utilization rates of 25 to 30 percent and current forage 
consumption rates of cattle and sheep. 
 
Manage all livestock by herding instead of relying on 
additional pasture fencing and water developments, 
which have not succeeded and have resulted in 
increased range degradation where these have been 
installed. 
Provide adequate rest for plants to recover vigor and 
productivity after being grazed and before being 
grazed again. This can require several years of rest 
for each grazing period. Productivity should be 
monitored prior to grazing to ensure recovery. 
 
Provide long-term rest for recovery of degraded soil 
and plant community productivity. Where multiple 
pastures already exist, single pastures could be 
excluded from grazing until restored, then grazed 
again under the preceding principles. When areas are 
closed, stocking rates must be adjusted downward 
based on the remaining capacity of the allotment. 
 
REFERENCES 
 
Almaras, R.R.; Schomberg, H.H.; Douglas, C.L. 2000. Soil 
organic carbon sequestration potential of adopting 
conservation tillage in U.S. Croplands. Journal of Soil and 
Water Conservation. 55(3): 365-373. 
 
Anderson, J.E.; Inouye, R.S. 2001. Long term vegetation 
dynamics in sagebrush steppe at the Idaho National 
Engineering and Environmental Laboratory. Ecological 
Monographs. 71: 531-556. 
 

2010 Shrublands Proceedings  202                                                              NREI XVII



 

  

Anderson, L.D. 1991. Bluebunch wheatgrass defoliation, 
effects and recovery – a review. BLM Technical Bulletin 91-
2. Bureau of Land Management, Idaho State Office, Boise, 
Idaho. 
 
Briske, D.D.; Derner, J.D.; Brown, J.R.; Fuhlendorf, S.D.; 
Teague, W.R.; Havstad, K.M.; Gillen, R.L.; Ash, A.J.; 
Willms, W.D. 2008. Rotational grazing on rangelands: 
reconciliation of perception and experimental evidence. 
Rangeland Ecology and Management. 61: 3-17.  
 
Carter, J.G. 2008. Updating the animal unit month. Western 
Watersheds Project, Hailey, Idaho. 7p. 
 
Catlin, J.; Carter, J.; Jones, A. (In press). Range 
management in the face of climate change. Proceedings of 
a symposium; 2010 May 18 – 20; Logan, Utah; Utah State 
University Wildland Shrub Symposium. 
 
Carter, J.; Brawer, J.; Haak, A.; Mayfield, M. 2006 
Presentation. Spatial analysis of Forest Service capability 
criteria for watershed management and soil conservation. 
Proceedings of an international conference; 2006 July 22 – 
26; Keystone, Co. Soil and Water Conservation Society. 
 
Charley, J.L.; West, N.E. 1977. Micro-patterns of nitrogen 
mineralization activity in soils of some shrub-dominated 
semi-desert ecosystems of Utah. Soil Biology and 
Biochemistry. 9: 357–365. 
 
Clary, W.P.; Webster, B.F. 1989. Managing grazing of 
riparian areas in the Intermountain Region. Gen. Tech. Rep. 
INT-263. USDA, Forest Service, Intermountain Research 
Station, Ogden, Utah. 15p. 
 
Cottam, W.P.; Evans, F.R. 1945. A comparative study of the 
vegetation of grazed and un-grazed canyons of the 
Wasatch Range, Utah. Ecology. 26: 171-181. 
 
ESA. 2000. Carbon sequestration in soils. Ecological 
Society of America. Washington D.C. Online at 
http://www.esa.org/education_diversity/pdfDocs/carbonsequ
estrationinsoils.pdf. Accessed July 26, 2009. 
 
Ellison, L. 1960. Influence of grazing on plant succession of 
rangelands. Botanical Review. 26: 1-78. 
 
FAO. 2006. Livestock s long shadow environmental issues 
and options. Publishing Management Service; Food and 
Agricultural Organization of the United Nations. Rome. 
Online at ftp://ftp.fao.org/docrep/fao/010/ 
a0701e/a0701e.pdf. Accessed July 26, 2009. 
 
FAO. 2009. Review of evidence on drylands pastoral 
systems and climate change implications and opportunities 
for mitigation and adaptation. Land Tenure and 
Management Unit Land and Water Division; Food and 
Agricultural Organization of the United Nations, Rome. 
Online at ftp://ftp.fao.org/docrep/fao/012/i1135e/ 
i1135e00.pdf. Accessed July 26, 2011. 
 

Fleischner, T.L. 1994. Ecological costs of livestock grazing 
in western North America. Conservation Biology. 8: 629-
644. 
 
Flynn, A.J.; Alvarez, P.; Brown, J.R.; George, M.R.; Kustin, 
C.; Laca, E.A.; Oldfield, J.T.; Schohr, T.; Golley, F.B. 1960. 
Energy dynamics of a food chain of an old field community. 
Ecological Monographs. 30: 187-206. 
 
Follett, R.F.; Kimble, J.M.; Lal, R., eds. 2001. The potential 
of U.S. grazing lands to sequester carbon and mitigate the 
greenhouse effect. Boca Raton: Lewis Publishers. 457p. 
 
Galt, D.; Molinar, F.; Navarro, J.; Joseph, J.; Holechek, J. 
2000. Grazing capacity and stocking rate. Rangelands. 
22(6): 7-11.  
 
Gardner, J.L. 1950. The effects of thirty years of protection 
from grazing in desert grassland. Ecology. 31: 44-50. 
 
Grace, J.; San Jose, J.; Meir, P.; Miranda, H.; Montes, R. 
2006. Productivity and carbon fluxes of tropical savannas. 
Journal of Biogeography. 33: 387–400. 
 
Gifford, G.F.; Hawkins, R.H. 1978. Hydrologic impact of 
grazing on infiltration: a critical review. Water Resources 
Research. 14: 305-313. 
 
Haferkamp, M.R.; MacNeil, M.D.; Grings, E.E. 2005. 
Predicting nitrogen content in the northern mixed-grass 
prairie. Rangeland Ecology and Management. 58: 155-160. 
 
Herrick, J.E.; Wander, M.M. 1998. Relationships between 
soil organic carbon and soil quality in cropped and 
rangeland soils: the importance of distribution, composition 
and soil biological activity. Pages 405-425 In:Lal, R.; 
Kimble, J.; Follett, R.; Stewart, B.A., eds. Advances in Soil 
Science: Soil Processes and the Carbon Cycle. Boca 
Raton, Fl. CRC Press LLC. 
 
Holechek, J.L.; Gomez, H.; Molinar, F.; Galt, D. 1999. 
Grazing studies: what we ve learned. Rangelands. 21(2): 
12-16. 
 
Holechek, J.L.; Pieper, R.D.; Herbel, C.H. 2004. Range 
management principles and practices, Fifth Edition. Upper 
Saddle River, N.J. Pearson Prentice Hall. 607 p. 
 
Hormay, A.L.; Talbot, M.W. 1961. Rest-rotation grazing a 
new management system for perennial bunchgrass ranges. 
USDA, Forest Service Production Research Report No. 51.  
 
Jones, A.L. 2000. Effects of cattle grazing on North 
American arid ecosystems: a quantitative review. Western 
North American Naturalist. 60: 155-164. 
 
Kauffman, J.B.; Krueger, W.C.; Vavra, M. 1983. Effects of 
late season cattle grazing on riparian plant communities. 
Journal of Range Management. 36: 685-691.  
 
Lusby, G.C. 1979. Effects of grazing on runoff and sediment 
yield from desert rangeland at Badger Wash in western 
Colorado, 1953-1973. Water Supply Paper 1532-1. U. S. 
Geological Survey. 
 

2010 Shrublands Proceedings  203                                                              NREI XVII



 

  

Miller, R.O.; Kotuby-Amacher, J.; Rodriguez, J.B. 1997. 
Western states laboratory proficiency testing program soil 
and plant analytical methods. 133p. 
 
Mueggler, W.F. 1975. Rate and pattern of vigor recovery in 
Idaho fescue and bluebunch wheatgrass. Journal of Range 
Management. 28(3): 198-204. 
 
Orr, H.K. 1975. Recovery from soil compaction on 
bluegrass rang in the Black Hills. Transactions of the 
American Society of Agricultural Engineers. 18: 1076-1081. 
 
Owens, L.B.; Edwards, W.M.; Van Keuren, R.W. 1996. 
Sediment losses from a pastured watershed before and 
after stream fencing. Journal of Soil and Water 
Conservation. 51(1): 90-94. 
 
Qiji, W.; Shixionga, L.; Zengchuna, J.; Wenying, W. 2008. 
Response of carbon and nitrogen content in plants and soils 
to vegetation cover changes in alpine Kobresia meadow of 
the source region of Lantsang, Yellow and Yangtze Rivers. 
Acta Ecologica Sinica. 28(3): 885-894. 
 
Ruhe, R.V. 1975. Geomorphology: geomorphic processes 
and surficial geology. Boston: Houghton-Mifflin Co., Boston. 
246p. 
 
Schuman, G.E.; Janzen, H.H.; Herrick, J.E. 2002. Soil 
carbon dynamics and potential carbon sequestration by 
rangelands. Environmental Pollution. 116 (3): 391–396. 
  
Sedjo, R.1993. The carbon cycle and global forest 
ecosystem. Water, Air, and Soil Pollution. 70: 295-307. 
 
Tisdale, S.L.; Nelson, W.L.; Beaton, J.D. 1985. Soil fertility 
and fertilizers (fourth ed.). New York: Macmillan. 754 pp. 
 
Trimble, S.W.; Mendel, A.C. 1995. The cow as a 
geomorphic agent, a critical review. Geomorphology. 13: 
233-253. 
 
USDA. 1964. R-4 Range Analysis Handbook. United States 
Forest Service, Intermountain Region.  
 
USDA. 1989. Grazing impact analysis data sheets for 
1978–1989. USDA, Wasatch-Cache National Forest, Logan 
Ranger District, Logan, Utah. 
 
USDA. 1992a. Draft ecological site description mountain 
stony loam (aspen thicket) 047AY458UT. Natural 
Resources Conservation Service. Online at ftp://ftp-
fc.sc.egov.usda.gov/UT/Range/E47XA/047AY458UT.pdf. 
Accessed July 26, 2009.  
 
USDA. 1992b. Draft ecological site description mountain 
shallow loam (mountain big sagebrush) 047AY446UT.  
Natural Resources Conservation Service. Online at ftp://ftp-
fc.sc.egov.usda.gov/UT/Range/E47XA/047AY446UT.pdf. 
Accessed July 26, 2009.  
 
USDA. 1992c. Draft ecological site description mountain 
loam (mountain big sagebrush) 047AY446UT. Natural 
Resources Conservation Service.  ftp://ftp-
fc.sc.egov.usda.gov/UT/Range/E47XA/047AY469UT.pdf. 
Accessed July 26, 2011. 

USDA. 1996. Wasatch-Cache National Forest Rangeland 
Health Forest Management Plan. US Forest Service, 
Intermountain Region, Wasatch-Cache National Forest. 
 
USDA. 1997. A hierarchical stratification of ecosystems of 
the Caribou National Forest. US Forest Service, Caribou 
National Forest. 
 
USDA. 2003a. Final environmental impact statement for the 
Caribou National Forest Revised Forest Plan. US Forest 
Service, Caribou-Targhee National Forest.  
 
USDA. 2003b. Final environmental impact statement 
Wasatch Cache National Forest. USDA, Wasatch-Cache 
National Forest. Online at http://www.fs.usda.gov/Internet 
/FSE_ DOCUMENTS/stelprdb5076935.pdf. Accessed July 
26, 2009.  
 
USDA. 2003c. National range and pasture handbook 
revision 1. US Natural Resources Conservation Service, 
Grazing Lands Technology Institute. Online at 
http://www.monocounty.ca.gov/cdd%20site/Planning/Docu
ments/NCRSHandbook_CompleteHandbook.pdf. Accessed 
July 26, 2009.  
 
USDA. 2004. North Rich allotment final environmental 
impact statement. US Forest Service, Wasatch-Cache 
National Forest. Logan Ranger District, Logan, Utah. 
 
USDA. 2005. Record of decision South Bear River Range 
AMP revision project. US Forest Service, Caribou-Targhee 
National Forest. 
 
Van Poolen, H.W.; Lacey, J.R. 1979. Herbage response to 
grazing systems and stocking intensities. Journal of Range 
Management. 32: 250-253. 
 
Warren, S.D.; Merril, M.B.; Blackburn, W.H.; Garza, N.E. 
1985. Soil response to trampling under intensive rotation 
grazing. Soil Science Society of America Journal. 50: 1336-
1341. 
 
WCNF. 1962. Range analysis data sheets for 1961 and 
1962. USDA, Logan Ranger District, Uinta-Wasatch-Cache 
National Forest. 
 
West, N.E. 1981. Nutrient cycling in desert ecosystems. 
Pages 301-324 In Arid Land Ecosystems: Structure, 
Functioning and Management Volume 2. International 
Biological Programme 17. Cambridge University Press.  
 
West, N.E. 1983. Western intermountain sagebrush steppe. 
Pages 351-373 In West, N.E., ed. Temperate Deserts and 
Semi-Deserts. Amsterdam: Elsevier Scientific Publishing 
Company. 
 
White, R.K.; VanKeuren, R.W.; Owens, L.B.; Edwards, 
W.M.; Miller, R.H. 1983. Effects of livestock pasturing on 
non-point surface runoff. EPA-600/S2-83-011. U.S. 
Environmental Protection Agency, Robert S. Kerr 
Environmental Research Laboratory, Oklahoma. 6p. 
 

2010 Shrublands Proceedings  204                                                              NREI XVII



 

  

White, R.; Murray, S.; Rohweder, M. 2000. Pilot analysis of 
global ecosystems: Grassland Ecosystems. Washington, 
D.C., World Resources Institute. 112 p. 
 
WOCAT. 2009. Benefits of sustainable land management. 
World overview of conservation approaches and 
technologies; Swiss Agency for Development and 
Cooperation, FAO, Centre for Development and 
Environment.  
 
WRCC. 2010. Richmond, Utah (427271) period of record 
monthly climate summary. Western Regional Climate 
Center. Reno, Nevada. 
 

Wuerthner, G.; Matteson, M. 2002. Welfare ranching: the 
subsidized destruction of the American West. Sausalito, 
California: Foundation for Deep Ecology and Island Press. 
346p. 
 
Yang, Y.H.; Fang, J.Y.; Ji, C.J.; Ma, W.H. 2010. Vertical 
patterns of soil carbon, nitrogen and carbon: nitrogen 
stoichiometry in Tibetan grasslands. Biogeosciences 
Discuss. 7: 1-24. 
 
 
 
 

  
 

 
 
 
 
 
 
 
 
 
 
 
 

2010 Shrublands Proceedings  205                                                              NREI XVII



ATTACHMENT 4 



 1

Western Watersheds Project, Inc. 
  P.O. Box 280 

      Mendon, Utah 84325 
435-881-1232 •  utah@westernwatersheds.org  

 
 
 
 
 
 
 

 
 
 
 
 
 

North Rich Allotment Draft Environmental Impact Statement 
 
 

Analysis and Comments 
 
 

 
 
 
 
 

Prepared by: 
 
 

John Carter, PhD 
Utah Director 

 
 

September 1, 2003 
 
 
 
 
 

Received by:  _________________________________ 
 
Date:  ________________

  



 2

1.0  INTRODUCTION  
 
The Bear River Range is the only high elevation forested corridor connecting the Greater 
Yellowstone Ecosystem and the Northern Rockies to the Southern Rockies. In its 
Environmental Assessment for the Bear Hodges Analysis Area (USDA 1998a), the 
Wasatch-Cache National Forest called the Bear River Range a “regionally significant 
topographic feature which acts as a conduit for forest dependent wildlife species 
migrating to or dispersing from more contiguous habitats and source populations in 
Idaho and Eastern Wyoming and the Uinta Mountains and other extensive forested 
areas to the south.”  It also acts as a travel corridor for big game seasonal migrations.  
This corridor may be critical to maintaining viable populations of several forest 
dependent wildlife species at a regional scale.  For the integrity of wildlife populations, 
this is the most critical area of the Rocky Mountains between Canada and Mexico, 
known as the “Utah Gap”.  This area contains habitat or potential habitat for numerous 
threatened and sensitive species including Canada lynx, northern goshawk, wolverine, 
marten, fisher, flammulated owl, great gray owl, boreal owl, gray wolf and Bonneville and 
Yellowstone cutthroat trout among others.  
 
Many different habitat types in this critical and important wildlife and watershed area 
have been degraded on the Forest resulting in a departure from properly functioning 
conditions.  Documentation from independent field surveys (Carter 1998,1999; Carter et 
al, 2000, and numerous letters we have sent to the Logan Ranger District) have shown 
riparian areas to be degraded, ground cover to be lost, and overall watershed health to 
be poor.  The principal cause of this documented habitat degradation is grazing of 
livestock at unsustainable levels and in unsuitable areas such as sensitive and damaged 
riparian zones, degenerating aspen forest, old growth forest, severely degraded tall forb 
meadows, public water supply watersheds and steep slopes subject to rapid erosion.  
Livestock grazing has removed ground cover leading to soil destabilization, erosion, 
water pollution, destruction of wetlands, impaired stream habitats, weed infestations, 
removal of forage for wildlife and the prey base for many of the sensitive species listed 
above. Review articles by Belsky and Blumenthal (1997), Belsky et al (1999) and 
Fleishner (1994) have documented the loss of biodiversity; declining forest health; loss 
of ecosystem resiliency and sustainability; and overall departure from PFC that result 
from livestock grazing.  Jones (2000) conducted a quantitative review of the effects of 
livestock grazing in North American arid ecosystems.  She found significant detrimental 
effects on soils and vegetation resulting from livestock grazing. 
 
Properly Functioning Condition is defined by the Forest Service as: “Ecosystems at any 
temporal or spatial scale are in a properly functioning condition when they are dynamic 
and resilient to perturbations to structure, composition, and processes of their biological 
or physical components” (USDA 1998a) and, most recently in the Final Environmental 
Impact Statement (FEIS) Wasatch-Cache National Forest (USDA, 2003a), “Ecosystems 
are in PFC when they function within their historic range of variability” The potential for 
native species within an ecosystem to maintain PFC is reduced if their environment is 
pushed outside of the range of natural disturbances with which they evolved.  Direct and 
indirect disturbances such as livestock grazing and trampling, fire suppression, logging, 
human trampling, etc., as well as these in combination, can contribute to a departure 
from PFC. Given the current state of management on many of the National Forests in 
the Intermountain West, there is a high risk for departure from PFC at temporal and 
spatial scales.  In the FEIS, Tables VEG-2 and VEG-3 document severe departures from 
PFC in age-class diversity and condition of vegetation types. 
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This report summarizes observed conditions in habitat types including: quaking aspen, 
conifer forest, sage-grassland meadows, forb meadows and riparian areas in the Bear 
River Range and North Rich Allotment.   These habitat types were chosen as they 
represent the majority of land within the Forest and are generally used by livestock, 
whether suitable or not, due to the location of natural and man-made water sources 
nearby.  On the North Rich Allotment, there are numerous water developments, 
perennial and ephemeral water sources which expose many non-capable areas to cattle 
grazing (Figures 1a, 1b, 1c).  Many of the water developments are in locations that 
cause livestock to graze steep slopes, aspen and conifer forests.  Holechek et al (1998) 
have indicated, that depending on topography, areas of severe degradation, or “sacrifice 
areas” occur around water sources including water developments.  These can extend 
over 1 mile from these sources and out further if stocking rates are too high. Based on 
this, a single water development can result in an area of soil compaction, erosion and 
severe loss of ground cover and vegetation for thousands of acres, which is the case in 
the Bear River Range and the North Rich Allotment (NRA).   
 
2.0  SURVEY OF EXISTING INFORMATION 
 
The following sections provide a survey of current Forest Service literature and Proper 
Functioning Condition Assessments as well as other studies, literature, data and 
analyses pertinent to the Bear River Range and North Rich Allotment for determining 
appropriate livestock management.  Our analysis and comments on the North Rich Draft 
Environmental Impact Statement (DEIS) (USDA 2003b) are also included. 
 
2.1  Current Forest Service Assessments 
 
The FEIS provides descriptions of the vegetation types that are useful in determining 
whether the areas surveyed are in properly functioning condition.  The North Rich 
Allotment is in the Overthrust Mountain Ecological Subsection and the tables VEG-2 and 
VEG-3 provide a summary of the status of its’ plant communities.  Of special concern in 
the FEIS were the aspen and tall forb communities, which have suffered large-scale 
departures from PFC, with livestock grazing being a principal factor in their decline.  The 
FEIS states, “ More than half of these highly productive tall forb communities were lost 
years ago due to excessive livestock grazing with concurrent significant soil loss.”  
Aspen communities have declined from 20% to 13% of the cover type in these 
mountains.  “Some riparian areas have disappeared because of overuse and changes 
caused by humans and domesticated livestock while others have been severely 
impacted.”  Sagebrush types cover more than 20% of the mountains.  The FEIS 
indicates that high canopy cover is common and proposes that utilization standards and 
monitoring are intended to increase grass and forb cover in sagebrush types.  
 
 An inspection of Table VEG-2 shows that grasses and forbs are supposed to make up a 
significant percentage of the vegetation in a variety of forest habitats (Table 1).  These 
data indicate that grasses and forbs as a percent of the cover types have declined 
markedly from ranges of 5 – 20% to ranges of 0 – 2%.  No data is provided for grass and 
forb cover in the sagebrush cover type.  Literature and data provided below evaluates 
current condition of sagebrush communities compared to potential.  Table VEG-3 from 
the FEIS also provides an assessment of the deviation from the historic range of 
variation or PFC for cover types.  Selected applicable types for the North Rich Allotment 
area are summarized in Table 2. 



 4

Figure 1a.  Topographic Map of North Rich Allotment with Proposed Pasture 
Boundaries, Water Developments, Natural Water Sources and Monitoring Points 
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Figure 1b.  Elevational Map of North Rich Allotment with Highest Elevations in 
White, Lowest Elevations in Light Green. 



 6

Figure 1c.  Map of North Rich Allotment Showing Placement of Water 
Developments in Proximity to Steep Slopes 
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Table 1.  Potential or Desired Grass and Forb Composition by Cover Type (FEIS) 

Cover Type 
Potential or Desired 

Grass/Forb Composition 
Existing Grass/Forb 

Composition 

Limber Pine Grass/forb/seedling 
10 – 20% Not given 

Engelmann spruce – 
Subalpine fir 5 – 15% Not given for Overthrust, 

although others are 0% 

Aspen Grass/forb/seedling 
2 - 40% <1% 

Mixed conifer – Lodgepole 
pine 5 – 15% 2% 

Interior Douglas fir 5 – 15% 0% 
Pinyon- Juniper 5 – 15% Not given 

Sagebrush – grassland Not given Not given 
 
 
Table 2.  Deviation from PFC for Various Cover Types 

Cover Type Deviation from PFC 

Limber Pine Low 
Engelmann Spruce-Subalpine fir Moderate – High 
Aspen (seral) High 
Lodgepole pine Moderate – High 
Interior Douglas fir Moderate – High 
Pinyon-Juniper Moderate – High 
Mountain mahogany Low – Moderate 
Mountain brush Low 
Tall Forb High 
Sagebrush grasslands Moderate – High 
Riparian High 
Aquatic Moderate - High 
 
Table 2 shows that most of the cover types in the Bear River Range have suffered a 
high departure from PFC.    As the following discussion shows, livestock have played the 
major role in this departure and continue to do so. 
 
In the Intermountain Regional Assessment: Properly Functioning Condition (USDA, 
1996) different habitat types were assessed on a regional scale that included forests in 
southern Idaho, Utah, Nevada, and western Wyoming.  These include descriptions of the 
importance of the habitat types, the problems they are having within the Region and the 
risks of further degradation.  The results of that PFC assessment are summarized below. 
 
Quaking Aspen Forests 
Importance:  Aspen provides great benefits to wildlife as forage and cover.  Aspen 
helps maintain watershed conditions, and enhances soil productivity. 
 
Problem:  85% of aspen in Region 4 is in mid to late seral stages.  Livestock grazing 
over the past 100 years has reduced accumulation of fine fuels (shrubs and herbaceous 
layers) resulting in a lower fire spread.  Aspen regeneration has not been successful due 
to heavy grazing by domesticated ungulates.  
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Risk:  The lack of regeneration over large areas increases the risk of conifer succession.  
Continued heavy browsing by ungulates, especially livestock, will result in habitat 
degradation for all species found in aspen forests.   
 
Conifer Forests 
Importance:  Meadows and ponds in forest openings are valuable to a plethora of 
wildlife species including amphibians, big game animals, small mammals, and birds.  
Conifer forests also provide hiding cover, shade, and protection for many species of 
wildlife.  Indicator species such as goshawk and lynx are dependent on healthy conifer 
forests. 
 
Problem:  There is little balance of structural stages in the Region.  Historic logging 
practices have left much slash behind.  This, coupled with removal of herbaceous 
understory vegetation has produced thickets of saplings resulting in ladder vegetation 
which could make for stand replacing fires.  Historically frequent and low intensity 
ground fires that removed very young saplings are not able to happen because of the 
removal of the herbaceous understory by livestock grazing and trampling.  
  
Risk:  The most significant risk is catastrophic fires that could replace whole stands and 
result in damage to soil and microbiota.  The continued removal of herbaceous 
understory and soil disturbance reduces frequent, low intensity fires and increases the 
amount of conifer regeneration able to succeed and develop ladder fuels within large 
stands.  This overall pattern reduces watershed health and could lead to removal of 
topsoil by wind and water, thereby having significant negative effects on soil and water 
quality. 

Tall Forb Community 
Importance:  Tall forb meadows are characterized as having a wide variation of deep, 
well-drained, and productive soils resulting in a large diversity in the plant community.  
Tall forb mountain meadows are valuable for forage and cover for big game animals, 
small mammals, birds, amphibians, and insects.  
  
Problem:  Over 50% of this habitat type was lost years ago to improper grazing which 
caused a significant loss of the deep rich soils.  Many sites are presently dominated by 
tarweed and mountain coneflower.  Site restoration is very difficult, or nearly impossible 
because of the loss of topsoil.  At best, it will require a long time interval or expensive 
efforts to restore these sites to their historical condition.   
 
Risk:  The remaining ~50% of the tall forb community is at extreme risk if current grazing 
practices continue to degrade its composition and structure.  Loss of these sites to 
conifer encroachment is also possible.  Because flower production is adversely affected 
when these tall forbs are lost, some sensitive, disjunct or isolated colonies of butterflies 
are also at risk of disappearing.  Protecting this easily lost cover type is important 
because less than half of the original acreage is still in a properly functioning condition 
and rehabilitation is often difficult and impractical. 
 
Big Sagebrush/Grasslands Community 
Importance:  Sagebrush meadows are important habitats for many wildlife species 
especially migratory songbirds.  This habitat type provides nesting sites, cover, and 
forage for birds and is an important hunting area for avian predatory species such as 
raptors.  In addition, these areas are important habitats for small mammals. 
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Problem:  Most of the sagebrush stands occur as mature stands with more than 15% 
cover and greater than 20% bare ground exposed.  These types and conditions have 
significantly increased within the Region in the last 100 years due to grazing practices 
and fire exclusion.  The grass and forb understory is diminishing because of grazing in 
combination with an increase in overstory sagebrush (>15%).  Because of this loss in 
understory vegetation, soil stability and productivity may also be seriously affected.  
Overland flow, because of rain and runoff, is causing surface soil erosion and deposition 
into other cover types i.e., riparian areas.  Additionally, transpirational losses are 
occurring due to the dense sagebrush canopies.  This reduces underground recharge of 
soil water in adjacent types, especially riparian areas. 
    
Risk:  The risk of soil loss and subsequent damage to sites is high across the range of 
mountain big sagebrush.  Significant habitat loss for several avian species exists under 
current conditions.  In the last 30 years, breeding bird counts for Brewer’s sparrow have 
declined at an annual rate of 6.3%; horned lark has decreased by 4.8% per year; and 
grasshopper sparrow by more than 18% per year.  This habitat is experiencing the 
second most critical habitat loss for songbirds identified by wildlife specialists; after the 
critical habitat loss in riparian areas.  Currently the majority of the big sagebrush 
complex is not in properly functioning condition. 

Riparian and Wetland areas 
Importance:  Riparian areas are highly productive and heavily utilized by people and 
animals.  Most wildlife species use riparian and wetland areas to some degree, with 
many species requiring this habitat type for survival.  Some riparian cover types have 
disappeared because of overgrazing and trampling.  Riparian areas are indicators of 
watershed conditions. 
 
Problem:  Riparian areas have been significantly affected for many decades.  Most of 
the effects have been negative including lowering of water tables, erosion of banks and 
channels, exotic plant encroachment, removal of beaver populations, concentrated 
runoff and increased sediment from livestock grazing, and changes in vegetation 
composition.  Some riparian zones suffer from loss of soil-holding vegetation due to 
overgrazing.  Restoration of native vegetation would provide shade, cover and soil 
protection which would improve water quality and wildlife habitat.  Populations of several 
amphibian species, bats, birds, and small mammals are declining significantly due to 
diminishing riparian habitat. 
   
Risk:  Risk increases annually, due to a variety of impacts within riparian sites including: 
degradation of water quality; reduction in soil stability; loss of wildlife habitat; and 
increasing disturbances.  This is the most important ecosystem component in the Region 
and is currently outside properly functioning condition.   
 
The Draft Sub-Regional Assessment of Properly Functioning Conditions for Areas 
Encompassing the National Forests of Northern Utah (USDA 1998b) provided indicators 
of properly functioning condition for Mountain Big Sagebrush habitats.  Indicators of PFC 
included a balanced range of sagebrush canopy cover (10% of area with 0-5% canopy; 
50% of area with 5-15% canopy cover and 40% of the area with more than 20% canopy 
cover).  Ground cover potential was described as ranging between 80 – 95%. 
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2.2  Recent Studies in the Bear River Range 
 
Chard et al (2002) surveyed forest opening locations throughout the Bear River Range in 
Idaho to evaluate the role of water developments on nearby habitats and to determine 
ground cover in sagebrush and tall forb habitats.  Table 3 provides a summary of ground 
cover from measurement of 45 locations in sagebrush habitats, which, along with historic 
tall forb communities, generally dominated forest openings.  The data include ungrazed 
areas, generally those with over 80% ground cover such as the Nelson Game Exclosure 
which has been closed to livestock grazing for over ten years.   Average ground cover 
across all locations was less than 50%.  Table 4 provides ground cover data for 10 open 
meadow tall forb sites grading into sagebrush at some locations.  In these locations, 
average ground cover was again below 50%.  Ground cover transects were conducted 
in sagebrush habitats using a modification of the Daubenmire technique described in 
USDA (1996).  Ground cover was measured in the tall forb communities using the USDA 
Forest Service nested frequency, or belt, transect method of ground cover measurement 
(USDA, 1993).    
 
     Table 3.  Ground Cover Survey at 45 Sagebrush Sites  

Cover type 
Range 

% 
Average 

% 
Standard 
Deviation 

Bare Ground 86.2 – 10.7 51.6 19.0 
Litter 68.2 – 2.0 31.5 15.2 
Grass 23.2 – 0.3 5.1 5.3 
Forb 14.7 – 0.5 4.5 3.4 
Shrub 16.7 – 0 4.7 3.6 
Rock > ¾” 11.9 – 0 2.2 2.8 
Crust/moss 10.4 – 0 0.4 1.6 
Shrub Canopy 43.0 - 0 12.4 9.0 

   
      Table 4.  Ground Cover at 10 Locations in Tall Forb Communities   

Cover type 
Range 

% 
Average 

% 
Standard 
Deviation 

Bare Ground 78.8 – 5.5 54.1 22.6 
Litter 55.0 – 4.9 24.2 15.5 
Grass 16.5 – 1.0 6.0 5.6 
Forb 21.1 – 2.8 11.6 5.2 
Shrub 10.3 - 0 3.0 3.4 
Rock > ¾” 3.6 - 0 0.8 1.2 
Crust/moss 1.9 - 0 0.3 0.6 

 
PFC assessments were completed for 86 locations associated with water sources, 
including water developments, to show conditions that develop as a result of the 
construction of water developments or allowing livestock to concentrate at natural water 
sources.  PFC assessments were completed within ¼ mile of the water source for five 
different habitat types if they were present.  These included quaking aspen forest, 
conifer forests, sagebrush–grassland meadows, tall forb meadows (basins), and riparian 
areas.  A site was determined to be in PFC or not based on Forest Service guidelines 
(USDA 1998b).  Many of the riparian sites visited were water developments where seeps 
or springs have been piped to water troughs or excavated and impounded resulting in 
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Figure 2.  Ground Cover at Long Term 
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loss of function.  Perennial springs, seeps, and streams were characterized.  Many of 
these were dry at the time of visit, either as a result of water development, channel 
down-cutting, trampling or loss of watershed function from loss of ground cover, soil 
compaction and reduced infiltration.  These were considered non-functioning as some 
aspect of watershed health has been compromised to make them dry.  Table 5 
summarizes the number of sites of a particular habitat type assessed and lists the 
relative percent of those sites that are in properly functioning condition (PFC) according 
to the referenced Forest Service criteria.  
 

Table 5.  PFC Assessments near Water Sources in Bear River Range   

Habitat type 
Number of 
locations 

Number in PFC Percent in PFC 

Aspen forest 71 17 24% 
Conifer forest 68 14 21% 
Forb meadow 44 2 4.5% 
Sage – grass  73 8 11% 
Riparian 54 12 22% 

  
A report by Willow Creek Ecology (Carter et al, 2000) summarized long-term monitoring 
of ground cover, soil condition, soil nutrient status and watershed condition in the Bear 
Hodges Analysis Area of the Bear River Range in Northern Utah.  This included sites in 
the NRA and the Little Bear Sheep Allotment.  These data were collected in forest 
openings.  The report also presented additional ground cover data collected during 
2000.  Comparisons were made between areas grazed by livestock and ungrazed areas.   
Monitoring of ground cover at the long-term monitoring sites between 1991 and 1999 
was performed at seven upland locations using a modification of the Daubenmire 
quadrat technique described in USDA (1996).  Four of these were in or adjacent to the 
NRA.   One was an ungrazed control in a sagebrush community adjacent to Highway 89 
just north of the north boundary fence of the NRA.  Another was a control within the 
NRA, but far enough from water it exhibited light use by livestock.  It was located in a tall 
forb site surrounded by a sagebrush community.  The other two sites were in forest 
openings within the allotment.  One was the Hodges Trailhead site in the South Sinks 
area and the other was near Cheney Springs within a tall forb meadow surrounded by an 
aspen community. 
 
In the year 2000 study, ground cover was measured using the USDA Forest Service 
nested frequency, or belt transect method (USDA, 1993).  In this study, 3 of the four 
long-term locations in the NRA described above 
and eight additional locations were monitored for 
ground cover.  These locations included: 3 
ungrazed big sagebrush control sites in forest 
openings; 3 logged and grazed (logged/grazed) 
sites; 3 sagebrush sites in forest openings that 
are grazed without logging and 2 tall forb sites in 
forest openings that are grazed and have not 
been logged.  Ground cover includes the sum of 
all cover factors including rock (> 3/4”), crust, 
grass, forb, litter and shrub basal cover.  The 
difference between total ground cover and 100% 
is the amount of bare ground at the site.   
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Figure 3. Ground Cover by Management Type
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At the long-term monitoring sites covering the Bear Hodges area, ground cover in the 
two ungrazed controls for the eight years was consistent, ranging between 92.3% and 
93.7%, with a mean of 93% (Figure 2) with a stable trend.  Bare ground area was 
correspondingly low at an average of 7%.  In comparison, forest openings grazed by 
livestock monitored during the same period had reduced ground cover at each location.  
Mean ground cover values for grazed forest openings (sagebrush and tall forb) ranged 
from 20.7% to 62.8% with an overall mean of 40.8%, corresponding to nearly 60% bare 
ground on average. 
 
Data collected during the year 2000 study showed total ground cover for controls ranged 
from 93.1% to 95.3% with a mean of 94.4% (Figure 3).  Ground cover in sites that were 
logged and grazed by livestock ranged from 45.4% to 70.6% with a mean of 61.1%.  
Sites in forest openings grazed by livestock and not logged ranged from 8.1% to 60.4% 
ground cover with a mean of 41.9%.  The difference between grazed sites and those 
that were logged and grazed was a function of the amount of litter, or wood chips left on 
the ground.  In logged and grazed sites, the woody debris left after logging was counted 
as litter and this was 18.2% higher than in 
the grazed sites resulting in higher ground 
cover values.  In terms of vegetation cover, 
grass cover averaged 38.8% in the 
ungrazed control sites, but was only 7.7% 
in logged/grazed sites.  In grazed only 
sites, grass ground cover was only 3.6%.  
Forb cover in all sites grazed by livestock 
was low and generally consisted of species 
unpalatable to livestock.  Forbs in ungrazed 
areas had mean ground cover of 10.9%.   
 
Plots were clipped at these eleven locations in 2000 prior to livestock turnout and after 
seed maturity.  A hoop of 6.2 square feet area was clipped at the end of each leg of the 
belt transects.  Results of these plot clippings are shown in Table 6 and Figure 4.  They 
reflect the ground cover values, showing that grasses were very depleted in grazed 
areas compared to ungrazed controls.  The plot clippings showed that ungrazed controls 
had mean standing crop of 742.1 lbs/acre; logged and grazed areas had 79.9 lbs/acre 
and grazed forest openings had 60.2 lbs/acre.  West (1983) indicated that by 1930, due 
to livestock grazing, the loss of palatable herbaceous vegetation in the sagebrush-
steppe had reduced forage capacity by 60 to 90%.  Our data indicates that this remains  
the case in the Bear River Range today. 
 
Soil samples taken of the upper 10 cm at our long term locations were analyzed for 
nitrogen content.  Values for total nitrogen at control locations ranged from 0.415% to 
0.505% with a mean of 0.46% (Figure 5).  Total nitrogen in soils for grazed locations 
ranged between 0.21% and 0.365% with a mean of 0.25%.  Nitrate in ungrazed control 
locations ranged between 10.1 mg/kg and 12.4 mg/kg with a mean of 11.3 mg/kg (Figure 
6). Nitrate in the grazed locations ranged between 4.3 mg/kg and 8.2 mg/kg with a mean 
of 6.4 mg/kg.    
 
 
 
 
 



 13

Table 6.  Plot Clippings in North Rich Allotment in Year 2000 

Location 
Grass, 
gms 

Lbs/acre

Hardware Ranch control (big sage in ungrazed right-of-way 
outside NRA) (#11) 101.87 1577.8 
Middle Sinks control (big sage inside NRA) (#2) 21.20 328.4 
Sinks Road control (big sage outside NRA) (#1) 20.67 320.1 
Peter Sinks Road grazed (big sage in NRA) (#5) 1.23 19.1 
Upper Jebo grazed (tall forb in NRA) (#6) 2.03 31.5 
Hodges Trailhead grazed (big sage in NRA) (#3) 14.30 221.5 
Saddle Creek Road grazed (big sage in NRA) (#10) 1.67 25.8 
Temple Mountain grazed (tall forb on boundary NRA) (#8) 0.20 3.1 
Peter Sinks Road logged/grazed (conifer in NRA) (#4) 14.27 221.0 
Log Cabin Area logged/grazed (conifer in NRA) (#9) 0.73 11.4 
Upper Spawn Creek logged/grazed (conifer outside NRA)* (#7) 0.47 7.2 
 *This location is counted as NRA because it is in close proximity to an NRA stock pond, 
has been trespass grazed by NRA cattle for decades. 
 
 
 

Figure 4.  North Rich Grass Production 2000
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According to the DEIS,  current livestock use is 1260 head for 80 days.  This is 3360 
AUMs and equivalent to annual forage removal of 3,360,000 pounds per year using 
figures from Holechek et al (2001), which consider a mature cow/calf consume 1,000 
pounds of forage per month.   They also provide information on total nitrogen in livestock 
forage.  The average is 1.7%.  When this figure is applied to the annual forage removal, 
the NRA has been experiencing removal of 57,120 pounds of nitrogen each year.  West 
(1981) has documented that nearly all the nitrogen in animal feces and urine is lost by 
volatilization to the atmosphere.  This means that over the history of grazing on this land 
there has been a constant export of nitrogen through livestock consumption of forage 
and weight gain in addition to losses through soil erosion.  Like growing corn in the same 
field for 100 years without fertilizer, these constantly grazed lands have gradually 
declined in productivity through direct loss of the vegetation community coupled with loss 
of topsoil and nutrients.   
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Figure 5. Soil Total Nitrogen
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Soil pits excavated in ungrazed controls showed a distinct “A” horizon with organic 
matter present, healthy root networks and little evidence of erosion.  Soil pits excavated 
in grazed areas showed evidence of large-scale erosion, low surface organic matter, 
sparse root networks and compaction.  These grazed locations did not exhibit any 
distinct “A” horizon. 
 
This study showed that forest openings within the Bear Hodges Analysis Area, including  
the North Rich Cattle Allotment suffer severely reduced ground cover, soil erosion, 
nutrient loss, greatly reduced grass production and generally degraded watershed 
condition from grazing of livestock.  Comparisons between ungrazed control sites, 
logged/grazed sites and sites grazed only showed that grasses are markedly reduced in 
cover percent within grazed forest openings as well as in logged/grazed forest openings 
when compared with controls.  The difference between grazed sites and logged/grazed 
sites was principally due to the amount of woody debris left in logged areas following 
logging.  Total herbaceous ground cover (forbs + grasses) in those two management 
types was nearly identical while total herbaceous ground cover in ungrazed controls was 
almost triple that of grazed areas, whether logged or not.  
 
During June, 2001 a survey of Douglas fir forest in the Bear Hodges Analysis Area was 
conducted to evaluate differences in litter depth and soil condition under different levels 
of livestock grazing pressure.  Samples and measurements were taken in ungrazed, 
moderately grazed and heavily grazed Douglas fir stands.  Litter depth and presence of 
mycorrhizal fungi layers were determined. Total nitrogen, nitrate and organic carbon 
were analyzed at the Utah State University Plant and Soils Lab (Figure 7). 
 

Figure 6. Soil Nitrate
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Figure 7.  Soil Conditions in Douglas Fir - North Rich Allotment
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Litter depth at the three levels of grazing pressure ranged from 0.5 cm at the heavily 
grazed site to 1.5 cm at the moderately grazed site with the ungrazed control having the 
thickest litter layer of 5 cm.  The Soil Survey of Rich County Utah (USDA 1982) shows 
that the litter layer in Douglas fir types should be 2 - 3” in depth.  Mycorrhizal fungi layers 
at the ungrazed control location were healthy, but disrupted or missing at the grazed 
sites. 
 
2.3  Soil Surveys 
 
Three additional sources were reviewed for information relative to soil and plant 
community characteristics for the NRA.  These included the Soil Survey of Cache Valley 
Area, Utah (USDA 1974); Soil Survey of Rich County (USDA 1982) and the Wasatch-
Cache National Forest Soils electronic database provided in May, 2003 in response to 
our FOIA (WCNF 2003c).   Figures 8 and 9 provide maps of soil and vegetation types 
generated from the Forests’ electronic database for the NRA. 
 
Table 7 summarizes the soil erosion hazards for Rich County soils.  This information 
was taken from the Rich County Soil Survey.  Each soil map unit described in the Forest 
database was included in the table.  According to the soil survey, the hazard of water 
erosion for most of the soils in the Rich County portion of the NRA is moderate to high.   
The “K” factor is the erosion factor used in the Universal Soil Loss Equation to calculate 
annual sheet and rill erosion.  It ranges from 0.05 to 0.69, with higher values indicating 
greater susceptibility to water erosion.   The values in Table 7 must be considered in the 
context of other factors such as slope and ground cover in order to interpret site erosion 
potential.  The “T” factor is the estimated amount of soil that can be lost annually by wind 
and water erosion and sustain productivity over the longer term.  The values are typically 
low 1 to 3 tons/acre), indicating a need to maintain high ground cover and stabilizing 
vegetation to retain soil and maintain productivity.  The Wind Erodibility Group is an 
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indication of the susceptibility of the soil to wind erosion, generally based on grain size.  
Values range between 1 and 8, with higher values being less susceptible to wind 
erosion.  Most of the soils in the Rich County portion of the allotment are not classed as 
highly susceptible to wind erosion.  
 
The data for the Cache County portion of the North Rich allotment was not as complete 
as that for Rich County.  The soil map units contained in the Forest database varied 
somewhat from those described in the Soil Survey for Cache County in that erosion 
characteristics were not contained in the database and the Soil Survey contained more 
general characteristics for soil families.   Table 8 presents the information that 
represents our best interpretation of these sources.  We were only able to correlate 8 of 
15 map units between the two sources and both lacked any K, T or Wind Erodibility 
information.  The 8 map units we identified were typically classed as having high or very 
high water erosion hazard by the Soil Survey.  
 
Tables 9 and 10 provide information for plant community composition for the soil map 
units.  This data includes the overstory or tree/shrub canopy species, understory grass 
species and potential for seeding. The data was obtained from the Cache and Rich 
County Soil Surveys.  The Rich County information was fairly complete and specific to 
map units, while the Cache County soil survey information did not correlate well with the 
Forest Service’s map units.  In Rich County, the non-forested lands were generally 
considered fair to very poor for seeding, indicating that degraded lands may be difficult 
to recover either thru natural or mechanical seeding. 
 
Tables 11 and 12 provide information on plant community total vegetation production 
and the percent of total production that is grasses.  Using the total production figures 
and the percent grasses, we calculated the potential grass production for above normal, 
normal and low precipitation years.  As shown in the tables, annual production varies 
widely as a function of annual precipitation.  For example, the ratio of production in 
above normal to dry years, ranges from 1.9 to 4.3.  Potential production of grasses in 
aspen communities ranged between 580 lb/acre and 1537 lb/acre, with normal years at 
885 lb/acre.  Big sagebrush communities grass potential ranged between 270 lb/acre 
and 1664 lb/acre, with normal years ranging between 495 and 969 lb/acre.   Low 
sagebrush communities potential ranged between 396 lb/acre and 1172 lb/acre with 
normal years production at 644 lb/acre.  Conifer communities lacked production data 
with an indication in the Rich County Soil Survey of very low production.  Production 
values obtained from the Cache County Soil Survey were different than those for Rich 
County.  Potential grass production in aspen communities ranged from 774 lb/acre to 
2279 lb/acre with normal years at 1376 lb/acre.  Big sage communities potential grass 
production ranged from 236.5 lb/acre to 753 lb/acre with normal years at 538 lb/acre and 
that was for very steep slopes. 
 
The year 2000 plot clippings (Carter et al 2000) showed that grass production was 
depressed in grazed forest openings compared to ungrazed controls by a factor of over 
10.  As will be seen in the following discussion, 1999 - 2000 was a near normal to above 
normal precipitation year.  If the production values for a normal year for these sagebrush 
communities from the soil survey is compared to our control plots, we see that the 
average of 742 lbs/acre falls in the middle of the range for big sagebrush communities 
given in the soil surveys.   It should be noted that one site contained Great Basin wildrye, 
which elevated the mean potential.   Ungrazed controls in big sagebrush in and adjacent 
to the NRA were less than 400 lb/acre.  
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Figure 8.  Soil Map Units for the North Rich Allotment from Forest Database.  
Year 2000 Monitoring Points Shown. 



 18

 
 

Figure 9.  Vegetation Type Map for the North Rich Allotment Taken from Forest 
Database.  Year 2000 Monitoring Points Shown in Red. 
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Table  7  .  Rich County Soils Erosion Characteristics

Map Unit Description

Water 

Erosion 

Hazard

K T

Wind 

Erodibility 

Group

ACF Agassiz Rock outcrop complex 25 - 
60% slopes moderate 0.15 - 

0.17 1 8

BAD Baird Hollow silt loam 10 - 25% 
slopes moderate 0.2 3 5

CDD Condie gravelly loam 6 - 25% slopes moderate 0.15 - 
0.24 2 8

CDE Condie gravelly loam 25 - 40% 
slopes moderate 0.15 - 

0.28 2 8

DAF Dagan gravelly loam, moist 25 - 40% 
slopes high 0.24 - 

0.32 1 8

FGE Foxol very stony loam 10 - 40% 
slopes high 0.17 1 8

HAB Hades silt loam 3 - 6% slopes slight 0.15 - 
0.37 5 6

HEF foxol very stony loam 10 - 40% 
slopes moderate 0.28 - 

0.32 2 6

JAE Jebo very gravelly loam 15 - 25% 
slopes high 0.17 - 

0.28 3 8

JAF Jebo very gravelly loam 25 - 40% 
slopes high 0.17 - 

0.28 3 8

LDD Lucky Star gravelly loam 8 - 25% 
slopes slight 0.17 - 

0.28 2 8

LDF Lucky Star gravelly loam 25 - 60% 
slopes moderate 0.17 - 

0.28 2 8

SNF Sumine stony loam 25 - 50% slopes high 0.17 - 
0.20 1 8

W Water

YAE Yeates Hollow gravelly loam 25 - 
40% slopes moderate 0.17 - 

0.24 1 6

YBD Yeates Hollow-Obray complex 6 - 
25% slopes moderate 0.20 - 

0.24 1 8
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Table  8.  Cache County Soils Erosion Characteristics

Map Unit Description

Water 

Erosion 

Hazard

K T

Wind 

Erodibility 

Group

R11 Elwood-onkeyo-preussrange families 
complex 10 - 40% slopes

high to very 
high nd nd nd

R15 Hoskin-lucky star families complex 
40 - 70% slopes

high to very 
high nd nd nd

R18 Kebler-geertsen families complex, 5 -
35% slopes nd nd nd nd

R19 Poleline-dagan families-rock outcrop 
complex 50 -85% slopes

high to very 
high nd nd nd

R02 Lucky star-hoskin-roundy families 
complex 10 -45% slopes high nd nd nd

R20 Lucky star-dagan families complex 
45 - 65% slopes high nd nd nd

R24 Preussrange-dagan-cokeville 
families association 5 - 30% slopes nd nd nd nd

R25 Paleboralfs-horsethief families 
complex 5 - 35% slopes nd nd nd nd

R26 Dagan-onkeyo families association 
10 - 40% slopes nd nd nd nd

R27 Lucky star family 5 - 40% slopes high nd nd nd

R28 Birchcreek family 5 - 20% slopes nd nd nd nd

R30 Elwood family 30 - 60% slopes high to very 
high nd nd nd

R31 Onkeyo family-rock outcrop complex 
25 - 60% slopes nd nd nd nd

R37 Elwood-mult families association 30 - 
60% slopes

high to very 
high nd nd nd

R04 Argixerolls-obnot families complex 5 -
20% slopes nd nd nd nd
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Table  9.  Rich County Plant Communities from Soil Survey

Map Unit Description Vegetation Canopy Understory Grasses Seeding

ACF Agassiz Rock outcrop complex 25 - 60% 
slopes mahogany/sage bluebunch wheatgrass very poor

BAD Baird Hollow silt loam 10 - 25% slopes aspen/snowberry
blue wildrye/mountain brome/bearded 

wheatgrass/nodding bluegrass/nodding 
bromegrass

CDD Condie gravelly loam 6 - 25% slopes
doug 

fir/lodgepole/snowbe
rry

pinegrass

CDE Condie gravelly loam 25 - 40% slopes
doug 

fir/lodgepole/snowbe
rry

pinegrass

DAF Dagan gravelly loam, moist 25 - 40% 
slopes big sage/snowberry

bluebunch 
wheatgrass/oniongrass/muttongrass/ 

junegrass/Idaho fescue
poor

FGE Foxol very stony loam 10 - 40% slopes big sage/low sage
bluebunch 

wheatgrass/muttongrass/basin 
wildrye/Nevada bluegrass

very poor

HAB Hades silt loam 3 - 6% slopes big sage/rabbitbrush bluebunch wheatgrass/basin 
wildrye/bearded wheatgrass/muttongrass good

HEF foxol very stony loam 10 - 40% slopes aspen/snowberry
blue wildrye/mountain brome/bearded 

wheatgrass/nodding bluegrass/nodding 
bromegrass

JAE Jebo very gravelly loam 15 - 25% slopes big sage/bitterbrush
bluebunch wheatgrass/ mutton 

grass/Nevada bluegrass/ neeedle and 
thread/sandberg bluegrass

poor

JAF Jebo very gravelly loam 25 - 40% slopes low sage/bitterbrush
bluebunch wheatgrass/ muttongrass/ 

Nevada bluegrass/ neeedle and 
thread/sandberg bluegrass

poor

LDD Lucky Star gravelly loam 8 - 25% slopes aspen/snowberry
blue wildrye/mountain brome/bearded 

wheatgrass/nodding bluegrass/nodding 
bromegrass

LDF Lucky Star gravelly loam 25 - 60% 
slopes aspen/snowberry

blue wildrye/mountain brome/bearded 
wheatgrass/nodding bluegrass/nodding 

bromegrass

SNF Sumine stony loam 25 - 50% slopes big sage/low sage
bluebunch 

wheatgrass/muttongrass/needle and 
thread/Nevada bluegrass

very poor

W Water na na na

YAE Yeates Hollow gravelly loam 25 - 40% 
slopes

big 
sage/bitterbrush/ser

viceberry

bluebunch wheatgrass/Nevada 
bluegrass/muttongrass/longtongue 

muttongrass
poor

YBD Yeates Hollow-Obray complex 6 - 25% 
slopes

big 
sage/serviceberry/sn

owberry

bluebunch wheatgrass/Nevada 
bluegrass/muttongrass/longtongue 

muttongrass
fair
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Table 10.  Cache County Plant Communities from Soil Survey

Map Unit Description
Vegetation 

Canopy
Understory Grasses Seeding

R11 Elwood-onkeyo-preussrange families 
complex 10 - 40% slopes

doug fir/subalpine 
fir/Engelman 

spruce
nd nd

R15 Hoskin-lucky star families complex 
40 - 70% slopes

big 
sage/bitterbrush

bluebunch wheatgrass/basin 
wildrye/indian ricegrass nd

R18 Kebler-geertsen families complex, 5 -
35% slopes nd nd nd

R19 Poleline-dagan families-rock outcrop 
complex 50 -85% slopes

aspen/mtn 
ash/willow

bearded wheatgrass/blue 
wildrye/mountain brome/dryland 

sedge/nodding bluegrass
nd

R02 Lucky star-hoskin-roundy families 
complex 10 -45% slopes

aspen/snowberry/c
hokecherry

bearded wheatgrass/blue 
wildrye/mountain brome/dryland 

sedge/nodding bluegrass
nd

R20 Lucky star-dagan families complex 
45 - 65% slopes

aspen/snowberry/c
hokecherry

bearded wheatgrass/blue 
wildrye/mountain brome/dryland 

sedge/nodding bluegrass
nd

R24 Preussrange-dagan-cokeville 
families association 5 - 30% slopes nd nd nd

R25 Paleboralfs-horsethief families 
complex 5 - 35% slopes nd nd nd

R26 Dagan-onkeyo families association 
10 - 40% slopes nd nd nd

R27 Lucky star family 5 - 40% slopes aspen/snowberry/c
hokecherry

bearded wheatgrass/blue 
wildrye/mountain brome/dryland 

sedge/nodding bluegrass
nd

R28 Birchcreek family 5 - 20% slopes nd nd nd

R30 Elwood family 30 - 60% slopes
doug fir/subalpine 

fir/Engelman 
spruce

nd nd

R31 Onkeyo family-rock outcrop complex 
25 - 60% slopes nd nd nd

R37 Elwood-mult families association 30 - 
60% slopes

doug fir/subalpine 
fir/Engelman 

spruce
nd nd

R04 Argixerolls-obnot families complex 5 -
20% slopes nd nd nd
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Table  11.  Rich County Plant CommunitiesVegetation Production Characteristics from Soil Survey

Map Unit Description Vegetation Canopy

Grass 

Prod      

%    of 

Total

Total 

Production 

Above Normal 

Yr lb/acre

Total 

Production 

Normal Yr 

lb/acre

Total 

Production Dry 

Yr lb/acre

Grass 

Production 

Above Normal 

Yr lb/acre

Grass 

Production 

Normal Yr 

lb/acre

Grass 

Production Dry 

Yr lb/acre

ACF Agassiz Rock outcrop complex 25 
- 60% slopes mahogany/sage 25 2500 1800 1300 625 450 325

BAD Baird Hollow silt loam 10 - 25% 
slopes aspen/snowberry 29 5300 3050 2000 1537 884.5 580

CDD Condie gravelly loam 6 - 25% 
slopes doug fir/lodgepole/snowberry na na na na na na na

CDE Condie gravelly loam 25 - 40% 
slopes doug fir/lodgepole/snowberry na na na na na na na

DAF Dagan gravelly loam, moist 25 - 
40% slopes big sage/snowberry 55 2500 1700 700 1375 935 385

FGE Foxol very stony loam 10 - 40% 
slopes big sage/low sage 45 1700 1100 600 765 495 270

HAB Hades silt loam 3 - 6% slopes big sage/rabbitbrush 52 3200 1600 750 1664 832 390

HEF foxol very stony loam 10 - 40% 
slopes aspen/snowberry 29 5300 3050 2000 1537 884.5 580

JAE Jebo very gravelly loam 15 - 25% 
slopes big sage/bitterbrush 66 1775 975 600 1171.5 643.5 396

JAF Jebo very gravelly loam 25 - 40% 
slopes low sage/bitterbrush 66 1775 975 600 1171.5 643.5 396

LDD Lucky Star gravelly loam 8 - 25% 
slopes aspen/snowberry 29 5300 3050 2000 1537 884.5 580

LDF Lucky Star gravelly loam 25 - 
60% slopes aspen/snowberry 29 5300 3050 2000 1537 884.5 580

SNF Sumine stony loam 25 - 50% 
slopes big sage/low sage 63 1775 975 600 1118.25 614.25 378

W Water na na na na na na na na

YAE Yeates Hollow gravelly loam 25 - 
40% slopes big sage/bitterbrush/serviceberry 57 2400 1700 1200 1368 969 684

YBD Yeates Hollow-Obray complex 6 - 
25% slopes big sage/serviceberry/snowberry 57 2400 1700 1200 1368 969 684
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Table 12.  Cache County Soils Vegetation Production Characteristics from Soil Survey

Map Unit Description Vegetation Canopy

Grass 

Prod     

%    of 

Total

Total 

Production 

Above 

Normal Yr 

lb/acre

Total 

Production 

Normal Yr 

lb/acre

Total 

Production 

Dry Yr lb/acre

Grass 

Production 

Above 

Normal Yr 

lb/acre

Grass 

Production 

Normal Yr 

lb/acre

Grass 

Production 

Above Dry Yr 

lb/acre

R11
Elwood-onkeyo-preussrange 
families complex 10 - 40% 

slopes

doug fir/subalpine 
fir/Engelman spruce nd nd nd nd nd nd nd

R15 Hoskin-lucky star families 
complex 40 - 70% slopes big sage/bitterbrush 43 1750 1250 550 752.5 537.5 236.5

R18 Kebler-geertsen families 
complex, 5 - 35% slopes nd nd nd nd nd nd nd nd

R19
Poleline-dagan families-rock 

outcrop complex 50 -85% 
slopes

aspen/mtn ash/willow 43 5300 3200 1800 2279 1376 774

R02
Lucky star-hoskin-roundy 
families complex 10 -45% 

slopes
aspen/snowberry/chokecherry 43 5300 3200 1800 2279 1376 774

R20 Lucky star-dagan families 
complex 45 - 65% slopes aspen/snowberry/chokecherry 43 5300 3200 1800 2279 1376 774

R24
Preussrange-dagan-cokeville 
families association 5 - 30% 

slopes
nd nd nd nd nd nd nd nd

R25 Paleboralfs-horsethief families 
complex 5 - 35% slopes nd nd nd nd nd nd nd nd

R26 Dagan-onkeyo families 
association 10 - 40% slopes nd nd nd nd nd nd nd nd

R27 Lucky star family 5 - 40% 
slopes aspen/snowberry/chokecherry 43 5300 3200 1800 2279 1376 774

R28 Birchcreek family 5 - 20% 
slopes nd nd nd nd nd nd nd nd

R30 Elwood family 30 - 60% slopes doug fir/subalpine 
fir/Engelman spruce nd nd nd nd nd nd nd

R31 Onkeyo family-rock outcrop 
complex 25 - 60% slopes nd nd nd nd nd nd nd nd

R37 Elwood-mult families 
association 30 - 60% slopes

doug fir/subalpine 
fir/Engelman spruce nd nd nd nd nd nd nd

R04 Argixerolls-obnot families 
complex 5 - 20% slopes nd nd nd nd nd nd nd nd
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2.4  Livestock Effects on Plant Communities 

 
Belsky and Blumenthal (1997) reviewed the literature and showed that livestock grazing plays a 
key role in removing the herbaceous vegetation from the forest floor and disturbing the soil 
resulting in accelerated establishment of conifer seedlings.  This results in thickets of saplings 
and a dense forest with a reduced herbaceous component and increased risk of high-intensity 
fires.  This is exactly the condition described in the Region IV PFC Assessment cited earlier.   
 
A study by Kreuger and Winward (1974) showed that forest stands suffered “retrogression” 
when grazed by cattle and big-game, but big-game grazing alone did not result in significant 
effects.  Cattle grazed areas suffered a loss of grasses.  Zimmerman and Neuenschwander 
(1984) showed that livestock grazing in Douglas-fir communities in Idaho caused increased tree 
numbers, decreased production, cover and frequency of major palatable grasses, and altered 
dominance of shrub and forb species.  Grazing resulted in increased accumulation of downed 
woody fuel in every size class and decreased herbaceous fuels.  The consequences were “fuel 
distribution and composition were slightly less favorable to frequent surface fires, highly 
conducive to vertical spreading of fire and potentially more capable of major conflagrations.”  
They noted these conditions make use of prescribed fire a greater risk to cause high-intensity 
fires.   
 
Dodge (1972) predicted that this growing fuel accumulation would place forests at higher risk.  
Rummell (1951) studied densities of trees and herbaceous understory vegetation on ungrazed 
Meeks Table and grazed Devils Table in Washington.  Herbaceous vegetation ranged from 
183% to 254% greater on the ungrazed site and had 850 pounds of air-dry herbage per acre 
compared to 240 pounds per acre in the grazed site.  “While the timbered overstories on the two 
Tables were similar, Meeks Table had only a very few small trees, but Devils Table had 3291 
small trees per acre.”  Madany and West (1983) studied grazed and ungrazed Ponderosa pine 
forest in Zion National Park and found that, “Heavy grazing by livestock and associated 
reduction of the herbaceous ground layer promoted the establishment of less palatable tree and 
shrub seedlings.  Fire, however, played an important secondary role in maintaining savanna and 
woodland communities.”  Smith et al (1997) point out that loss of nutrients from logging is 
principally replaced by soil weathering, but is much less depletive than grazing.   Barnes et al 
(1998)  found in studies of grazed and ungrazed woodlots that the highly compacted soils of the 
heavily grazed woodlot had lower moisture content and much lower infiltration rates than the 
ungrazed soils.  Soil disturbance has far-reaching consequences on forest health, including 
reduced production and increased susceptibility to disease and insect infestation. 
 
These cumulative effects between livestock grazing and forested vegetation have resulted in 
serious and costly fire-related issues and loss of wildlife habitat that are significant.  Numerous 
studies and reports dealing with current fire issues and their costs and management across the 
west show that this is a significant issue. 
 
Schulz and Leininger (1990) studied long-term riparian exclosures compared to areas that 
continued to be grazed.  They found after 30 years that willow canopy cover was 8.5 times 
greater in livestock exclosures than in adjacent grazed riparian areas.  Grasses were 4 to 6 
times greater in cover within the exclosure than outside and mean peak standing crop of 
grasses within the exclosure was 2,410 Kg/Ha, while outside mean peak standing crop was 
1,217 Kg/Ha.  Other reports and publications previously referenced indicate similar losses in 
productivity between grazed and ungrazed sites. 
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Bartos and Campbell (1998b) noted a 60% decline in aspen in the six National Forests in Utah.   
They state, “Changes in the abundance of aspen dominated landscapes have occurred over the 
past 125+ years partly as a result of livestock grazing, wildlife use and a reduction in fires.  The 
historical fire regime was altered in the mid-1800’s after European settlement.  Fire exclusion 
resulted from a combination of excessive grazing, timbering, and people extinguishing wildland 
fires.  Grazing removed the fine fuels which generally carried the fires.”   In another study, 
Bartos and Campbell (1998a), using figures from research by Gifford et al (1984) noted 2.83 
inches of water lost when fir forests replace aspen and 7.32 inches lost when spruce replaced 
aspen, the authors calculated that 250 to 500 acre-feet of water/1,000 acres was lost through 
transpiration annually, depending on the conifer species replacing aspen.  Since about 1.5 
million acres of aspen have been converted to conifers in Utah, this translates to an annual loss 
of water for streamflow and plant production of 375,000 to 750,000 acre-feet per year.   
 
Kay and Bartos (2000) evaluated existing aspen exclosures on the Dixie and Fishlake National 
Forests in Utah.  These were studied to determine the effects of livestock, deer and elk on 
aspen regeneration and associated vegetation.   Five of eight exclosures had three-part 
construction that provided total exclusion, livestock exclusion and combined use.  Aspen within 
all total exclusion plots successfully regenerated without the influence of fire or other 
disturbance.  Aspen subject to browsing by wildlife (deer) either failed to regenerate 
successfully or regenerated at stem densities (2498/ha) significantly lower than on total 
exclusion plots (4,474/ha).  On combined use plots, most aspen failed to regenerate 
successfully or did so at low densities (1,012/ha).  Herbivory by ungulates altered understory 
vegetation.  Utilization by deer reduced shrubs and tall palatable forbs and favored growth of 
grasses.  Combined use including livestock reduced native grasses and promoted introduced 
species and bare soil.   The authors conclude that “communities dominated by old-age or 
single-age trees appear to be a product of ungulate browsing, not a biological attribute of 
aspen… .  There was no evidence that climatic variation affected aspen regeneration.  
Observed differences are attributed to varied histories of ungulate herbivory.” 
 
Kay (2001) reported the results of studies of hundreds of aspen clones in the Shoshone, 
Simpson Park, Diamond, Desatoya and Roberts Mountains on BLM lands in central Nevada.  
Aspen in these areas are found to be in poor condition and many stands have not successfully 
regenerated in 100 years or more.  Kay observed that where aspen in central Nevada has been 
protected from grazing, aspen has maintained its position in the vegetation community and, in 
fact, has actually replaced sagebrush, contrary to the opinion of some that say sagebrush 
naturally replaces aspen.  Exclosure data indicated that herbivory has had a major influence on 
aspen stem dynamics and understory composition in central Nevada.  Most herbivory was from 
livestock.  Pellet counts were used and showed that 59.3% were from domestic sheep, 40.2% 
from cattle and 0.4% from deer.  All aspen stands regenerated in exclosures that excluded 
cattle but not deer and in canyons closed to livestock.  When fallen trees blocked livestock 
access, aspen were able to regenerate in the protected spaces.  Reductions in livestock 
numbers also resulted in aspen regeneration.  Distance to water and slope were also factors 
that related to aspen regeneration or the lack of regeneration.  Cattle use is generally related to 
distance from water and slope.  Steeper slopes or areas further from water receive less use.  
Aspen stands further from water and on steeper slopes were in better condition than those 
nearer water or on more gentle slopes, again indicating that grazing by livestock was the 
operative factor causing declining health of aspen clones.  While Kay cites other research 
indicating that wildlife have impacts on aspen regeneration, he states that in all cases where 
aspen is protected from livestock, it successfully regenerated and formed multi-aged stands 
without fire or other disturbance.  He concludes by saying, “The single, stem-aged stands seen 
in central Nevada and found throughout the West are not a biological attribute of aspen, but a 
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result of excessive ungulate herbivory.  … In central Nevada, however, domestic livestock are 
the predominate (predominant) ungulate herbivore.” 
 
Wambolt et al (2001) studied long-term recovery of big sagebrush habitats in southwestern 
Montana following prescribed fire.  One aspect of their study was characterizing the perennial 
grass cover for these areas.  In the unburned sites they studied, perennial grass cover averaged 
45.6%, ranging from 20.1% to 61.7%.  Welch (in press) measured big sagebrush canopy cover, 
perennial grass cover and bare ground at 14 ungrazed kapukas in southern Idaho during 2000.  
He found sagebrush canopy cover ranged from 14 to 31% with a mean of 23.6%.  Perennial 
grass cover ranged from 29 to 58% with a mean of 43.5%.  Bare ground ranged from 1 – 21% 
with a mean of 8.6%. 
 
2.5  Effects of Livestock Grazing on Deer, Elk and Sage Grouse 

Fleischner (1994) has well documented the loss of biodiversity and lowering of population 
densities of animal populations caused by competition with livestock for food and cover.  It is 
only common sense that what livestock consume is not available to support wildlife populations.  
I will not go into detail on this subject other than to touch on the myth that livestock do not 
compete with deer because deer are “browsers”, living on shrubs and livestock are “grazers”, 
living on grasses and forbs.  

Julander (1962) pointed out that heavy grazing of mule deer winter range has resulted in a 
serious reduction or near elimination of the perennial grasses and perennial forbs.  This is what 
the previously cited studies for the Bear River Range have shown.  This lack of perennial 
grasses and forbs creates a serious forage deficiency in early spring and summer when deer 
prefer the new grasses and then shift to forbs.  It is in winter they rely more on shrubs, including 
sagebrush.  During fawn rearing, the combination of inadequate forage on overgrazed spring 
range coupled with poor winter range is responsible for heavy fawn mortality.  The depletion of 
herbaceous species on summer range by livestock limits reproduction in does.  Holechek et al 
(2001) provide figures for consumption of grass, forbs and shrubs by cattle, sheep and mule 
deer in sagebrush habitats.  Cattle relied on 60 - 76% grass, 3 -10% forbs and 14 – 33 % 
shrubs; sheep relied on 42% grass, 30% forbs and 28% shrubs; mule deer relied on 0 – 17% 
grass, 24 – 100% forbs and 0 – 59% shrubs.  Clearly, there is dietary overlap and for mule deer, 
depletion of critical winter, fawning and summer ranges can have significant impacts on the 
population. 

Pearce (1988) noted that hiding cover for fawns decreased more rapidly when cattle were 
present.  This subjects fawns to higher predation rates.  When no cattle were present, deer 
selected more meadow-riparian habitat.  When cattle were present, deer selected home ranges 
with less meadow-riparian habitat.  With heavy stocking, deer moved into montane shrub 
habitat.  They also increased the size of their home ranges in the presence of cattle.  While 
preferring aspen groves when not grazed by cattle, their use fell significantly when cattle were 
present.  These results are similar to those found by Loft et al (1991).  They found that in the 
absence of livestock, deer preferred meadow-riparian habitat.  During moderate livestock 
grazing, deer moved into montane shrub habitat and used aspen habitat only when no cattle 
were present.  These studies document the added stress placed on deer populations by 
competition for habitat and forage with livestock. 

Holechek et al (2001) also provide figures for Rocky Mountain Elk that show they rely heavily on 
grasses, with diets consisting of up to 97% grasses in coniferous forest and 79% in sagebrush 
habitats.   Stewart et al (2002) showed elk and deer avoidance of areas used by cattle.  Using 
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figures from Holechek et al (2001) for equivalents between deer, elk and livestock shows that 1 
AUM (1000 lbs/month forage consumption) represents 1 mature cow, 1.4 elk, or 6.7 mule deer.  
The calculated annual forage consumption of 3,360,000 pounds on the NRA could provide a 
significant benefit to deer and elk. 
 
Connelly et al (2000) and Braun et al (1977) have shown that sage grouse have declined 
significantly across their historic range.  They have also documented the requirements of sage 
grouse nesting and brood-rearing habitat.  These requirements include minimums for sagebrush 
canopy of >15%, grass and forb canopy of >15%.  Herbaceous vegetation height > 18 cm is 
needed for cover.  They also note that nests and brood-rearing areas include close proximity to 
water sources, the same areas preferred by cattle.  Their analysis reveals that livestock impacts 
are detrimental to sage grouse through removal of the herbaceous understory in sagebrush 
habitats.  Of course, the concentration of cattle near water results in heavy trampling and 
removal of the vegetation needed for cover and food for both nesting and brood-rearing.  The 
reliance of sage grouse on forbs, grasses and insects during their spring and summer brood-
rearing periods results in direct conflicts with cattle for forage and habitat.  The DEIS dismisses 
the presence of sage grouse in the NRA, but they are present in Rich County in these habitats 
and potential could be present in the lower reaches of the NRA. 
 
2.6  Effects of Livestock Grazing on Watersheds and Water Quality 
 
One cannot address stream ecosystem effects of livestock grazing without a recognition of the 
interwoven and connected nature of watersheds, riparian zones, streams and watershed 
activities.  Activities affecting watersheds or riparian zones also affect stream ecosystems 
directly, indirectly and cumulatively.  Several recent reviews of livestock impacts on stream and 
riparian ecosystems have covered this topic in detail using hundreds of government documents 
and peer-reviewed scientific papers.  These have included Armour et al (1991), Belsky et al, 
(1999), Fleischner (1994), Gregory et al (1991), Kauffmann and Kreuger (1984) and Platts 
(1991).  The following discussion is drawn to a large degree from these references. 
 
It is first important to understand that there is no portion of a watershed that is not connected to 
its riparian and stream ecosystem.  It was said extremely well by Gregory et al (1991); “More 
than any other ecosystem, the structure and processes of lotic ecosystems are determined by 
their interface with adjacent ecosystems.  The narrow, ribbon-like networks of streams and 
rivers intricately dissect the landscape, accentuating the interaction between aquatic and 
surrounding terrestrial ecosystems.  Along this interface, aquatic and terrestrial communities 
interact along steep gradients of ecosystem properties.  The linear nature of lotic ecosystems 
enhances the importance of riparian zones in landscape ecology.  River valleys connect 
montane headwaters with lowland terrains, providing avenues for the transfer of water, 
nutrients, sediment, particulate organic matter and organisms.  These fluxes are not solely in a 
downstream direction.  Nutrients, sediments and organic matter move laterally and are 
deposited onto floodplains, as well as  being transported off the land into the stream.  River 
valleys are important routes for the dispersal of plants and animals, both upstream and 
downstream, and provide corridors for migratory species.”  It is this interconnectedness that is 
often overlooked by land managers.  Thus, roads, timber harvests, livestock grazing and other 
watershed activities also affect streams that appear to be distant and unconnected to these 
activities. 
 
Within uplands, soil, plant and animal communities developed and evolved over long periods of 
time and exist in a state of dynamic equilibrium with climatic and geologic forces.  The soils and 
associated plant communities and plant litter absorb precipitation and allow it to percolate into 



 29

the groundwater, reducing flooding and erosion.  Animals and microorganisms work and aerate 
the soil and break down organic matter, maintaining the carbon and nutrient cycles upon which 
the ecosystem depends.  The removal of vegetation and trampling by livestock denudes and 
compacts the soil, promoting drying, heating and alteration of the biological community.  
Precipitation is less effectively captured by the soil and runs off, carrying away the topsoil.  In 
areas of the Bear River Range in northern Utah, as a result of livestock grazing, topsoil loss has 
approached one or two feet (Winward, 1999).  This alteration in the watershed results in more 
rapid delivery of storm or snowmelt runoff into watercourses, carrying with it increased sediment 
and nutrient loads.  This increase in runoff reduces the amount of water infiltrating into the 
ground and depletes the groundwater, resulting in lowered water tables and desertification.  The 
net result for the stream ecosystem is a change in the duration and timing of inflows and 
decreased summer baseflows from the loss of late season groundwater inputs. 
 
The riparian zone creates well-defined habitats within the drier surrounding landscape.  While 
they make up a small portion of the overall area, riparian zones are generally more productive in 
plant and animal biomass than the surrounding areas and are high in diversity.  Kauffmann et al 
(1984) point out examples of riparian diversity in a study area in Oregon.  Within the area, 258 
stands of riparian vegetation represented 60 discrete plant communities.  They cite (Cummins 
and Spengler, 1978) that riparian vegetation provides up to 90% of the organic matter 
necessary to support headwater stream communities and Cummins (1974) that 99% of stream 
energy input may be imported from bordering riparian vegetation and only 1% derived from 
instream photosynthesis.  Further, woody debris derived from riparian tree and shrub 
communities is important in slowing the stream, reducing energy and controlling erosion.  It also 
provides diversity of habitats in small streams, helping create pools, settling out sediment, 
providing substrate for invertebrates and cover for fish.  In addition, riparian vegetation provides 
shading for the stream, consequently lowering stream temperatures and providing cover for fish. 
 
Gregory et al (1991) note that dissolved nutrients are transported into streams primarily in the 
groundwater.  Because of the riparian zone position within the watershed, it intercepts the soil 
solution as it passes through the rooting zone prior to entering the stream.  Riparian zones also 
contribute seasonal pulses of dissolved constituents derived from plant litter into streams.  Thus 
the riparian zone functions to remove nutrients and modify inputs to the stream.  Citing  
Peterjohn and Correll (1984) they noted that riparian forests were responsible for removal of 
more than three-quarters of the dissolved nitrate transported from croplands into a Maryland 
river.  Because of their unique position at the interface between terrestrial and aquatic 
ecosystems, riparian zones play a critical role in controlling the flow of nutrients from 
watersheds. 
 
Within streams organic inputs from the terrestrial ecosystem such as leaves, litter, woody 
debris, insects and photosynthesis provide the food or energy base supporting the aquatic biota.  
Algae, bacteria and fungi use organic substrates, nutrients and light for growth.   Invertebrates 
process plant and other organic material, algae and microbes.  Fish are adapted at various 
lifestages from larval to juvenile to adult to use these sources of energy in their different forms.  
Many other forms of life including birds and mammals also depend upon these various 
organisms as a food source. 
 
Livestock can interrupt the balance of this dynamic and diverse system by:   trampling and 
compaction of soils which increases runoff; removal of vegetation which increases temperature 
and promotes drying of soils; the lowering of water quality in streams; and increasing 
temperature in streams.  Removal of streamside vegetation:  reduces in-stream cover; changes 
stream channel morphology, shape and quality of the water column; and the structure of 
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streambank soil. These changes result in changes in stream biota.  The following paragraphs 
describe the direct and indirect effects of these alterations in the terrestrial ecosystem on the 
physical, chemical and biological components of stream ecosystems. 
 
Stream Channel Morphology 
The removal of riparian vegetation has severe effects on stream channel characteristics. 
Streambank stability is reduced due to: fewer plant roots to anchor soil; less plant cover to 
protect the soil surface from erosion; disturbance and the shear force of trampling hooves.  
These result in: increased streambank sloughing, increased erosion, increased channel width 
and reduced depth; streambank undercuts are reduced due to streambank breakdown by 
sloughing and trampling; and the stream channel contains fewer meanders and gravel bars due 
to increased water velocity.  Pools decrease in number and quality from increased sediment and 
loss of woody debris (Belsky et al 1999).  Marcuson (1977) found average channel width in a 
grazed area to be 53 meters and in an adjacent ungrazed area 18.6 meters while the ungrazed 
area had 686 meter/km of undercut banks and the grazed area only 224 meters/km.  Duff 
(1979) found the stream channel width in a grazed area was 173% greater than the stream 
channel not grazed for 8 years.  Platts (1991) stated, “When animals graze directly on 
streambanks, mass erosion from trampling, hoof slide and streambank collapse causes soil to 
move directly into the stream”. 
 
The loss of stream channel integrity and diversity results in impacts to fish populations.  For 
example, Marcuson (1977) studied the difference in habitat and fish populations in grazed and 
ungrazed stream sections.  The study documented 80% more stream alteration in the grazed 
area than in an adjacent ungrazed area with the grazed area losing 11 acres of  a 120 acre 
pasture.  The ungrazed section produced 256 more pounds of fish per acre than the grazed 
section. An exclosure study  of Big Creek , Utah after three years documented 3.6 times more 
fish in the ungrazed section than in the grazed reach downstream.  Habitat studies showed the 
habitat inside the exclosure recovered significantly while areas outside the exclosure continued 
to decline under continued livestock use.  Instream bank stabilization and habitat structures 
washed out in grazed areas but remained functional and in place within the exclosure.  Native 
willows showed vigor and regrowth after four years rest (Duff 1977). 
 
Sedimentation 
Sediment load and turbidity increase from: watershed inputs; instream trampling; disturbance 
and erosion from denuded streambanks; reduced sediment trapping by riparian and instream 
vegetation; and loss of bank stability and increased peak flows from compaction. Fine 
sediments increase in depositional environments (pools, quiet water areas) from the increased 
erosion.  White et al (1983) found sediment yield 20-fold higher in a grazed watershed when 
compared to an ungrazed watershed.  USDA (1981) reported that topsoil erosion rates from 
grazed forest and rangeland were 4.2 tons/acre-year and 3.1 tons/acre-year compared to less 
than 1 ton for healthy forest and range.  The Soil Survey for Rich County cited earlier also 
indicates that erosion rates must remain below about 1 - 3 tons/acre to maintain productivity.   
 
Packer (1998) documented in field experiments during his research career with the Forest 
Service that loss of soil in Utah and Idaho National Forest watersheds through erosion and 
runoff increased as ground cover decreased.  He provided recommendations for ground cover 
for soil types typical of the Bear River Range.  His report is included as Attachment 1.  At lowest 
gradient of 5%, erosion begins to rapidly accelerate when ground cover drops below 60%.  At 
35% slope, erosion is accelerating rapidly as ground cover decreases below 100% (Figure 10). 
Trimble and Mendel (1995) estimated that peak storm runoff from a 120 ha basin in Arizona 
would be 2 to 3 times greater when heavily grazed than when lightly grazed.   
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Sediments cover and fill rocky 
substrates, entomb eggs and larval 
fish and hinder emergence of 
hatched fish.  Water flow in gravel is 
impaired, developing embryos do 
not receive sufficient oxygen and 
metabolic wastes are not flushed.   
Foraging succes of aquatic 
organisms is reduced, fish migration 
can be disrupted, gill and respiratory 
systems of invertebrates and fish 
can be impaired. Species 
composition and numbers of  
invertebrates are changed by 
increased sedimentation and 
resultant habitat changes.  Pools 
can be filled, dam and reservoir 
capacity reduced and filtration costs 
for domestic water supplies increased (Belsky et al 1999).  Mortality for rainbow trout can 
exceed 75% when water column sediment concentrations approached 200 ppm.  When 
sediment approaches 30% of substrate, <25% of eggs develop to emergence compared to 
>75% at sediment fractions <20% (Armour et al 1991).   
 
Streamflow 
As discussed above, overland flow increases due to reduced water infiltration into soils from 
compaction and loss of ground cover.  This increases sheet and rill erosion and flooding.  
Groundwater recharge is reduced and the water table is lowered.  Peak flows increase from 
larger runoff volumes flowing directly into the channel.  Higher peak flows increase water 
velocity due to reduced resistance from streambank and instream vegetation and woody debris.  
The increased erosive energy results in downcutting, removal of submerged vegetation and 
woody debris for pool formation and reduced habitat diversity.  Summer and late season flows 
are decreased due to less water stored in soil and lowered water table. The end result is loss of 
aquatic and riparian species, perennial streams become ephemeral and ephemeral streams are 
lost (Belsky et al, 1999). 
 
Nutrients 
Nutrient concentrations increase as a result of runoff from disturbed watersheds, livestock urine 
and manure deposited on the watershed and in the stream.  Nutrients are concentrated in 
reduced quantities of water (Belsky et al 1999).  Saxon et al (1983) documented increases in 
runoff from more heavily grazed pastures when compared to those with less pressure.  They 
suggested a linear relationship between runoff volume and nutrient loss.  Hubbard et al (1987) 
studied runoff from land application of dairy cattle wastes.  Nutrient concentrations in runoff 
were directly related to the application rate of dairy wastes.  Schepers et al (1982) found that 
precipitation, stocking rate, hydrologic characteristics and sediment content in runoff were 
directly related to nutrient and chemical outputs.  From leachate tests, they suggested that 
manure and standing plant material were the likely sources of most chemical constituents in 
runoff water. 
 

Figure 10.  Erosion rate vs cover 

and slope (Packer 1998) 
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Temperature 
The widening of stream channels, lowered summer water flows, loss of streamside vegetation, 
loss of undercut banks and their shading effect result in warming of the water due to increased 
solar exposure. Removal of streamside vegetation in the hot, arid west can result in stream 
water temps >85 F (Armour et al 1991).   Claire and Storch (1983) cited in Platts (1991) found 
that willow cover in an ungrazed area within a livestock exclosure provided 75% more shade to 
the stream than was found in the adjacent grazed area where willows were less abundant.   
Streams with little or no vegetative canopy are very susceptible to the formation of anchor ice 
(Platts, 1991). 
 
Impacts of increased temperature include increased evaporation and salinity and a poor to 
lethal environment for salmonids and other temperature sensistive cold-water species.   Fish 
growth is reduced due to an increased metabolic rate and supression of appetite. High 
temperatures can be acutely lethal, promote disease because of increased stress, adversely 
impact spawning and reproductive success and impede growth and migration (Armour et al 
1991).  These factors and increased competition from warm water fish which are more 
temperature tolerant can bring a shift from salmonids to non-game fish (Belsky et al, 1999). 
 
Dissolved Oxygen 
Dissolved oxygen levels decline due to higher water temperatures which lower the oxygen 
holding capacity of water.  Algal blooms deplete oxygen by respiration at night or high oxygen 
demand for decomposition of  algae and fecal material.  This lowered oxygen environment 
means: insufficient oxygen in spawning gravels; reduced rate of food consumption; and reduced 
growth and survival of salmonids and other aquatic species, especially at their early life stages 
(Belsky et al, 1999). 
 
Pathogens 
Pell (1997), in a review, summarized the major types of pathogens and human health effects 
associated with dairy wastes.  Numerous organisms causing health effects in humans from 
gasteroenteritis to death were discussed.  These included:  protozoan species such as 
Cryptosporidium and Giardia; and bacteria species including Salmonella, Ecoli O157:H7, 
Brucella, Leptospira, Chlamydia, Rickettsia, Listeria, Yersinia, and others.  Cryptosporidium 
oocysts in the Milwaukee water supply in 1993 affected 403,000 people.  E. Coli O157:H7 is of 
concern because many outbreaks have been traced to ground beef and raw milk.  E. coli 
O157:H7 can lead to kidney failure and death in some individuals.  Pell (1997) said, “Aside from 
the problem of disease transmission among animals, more than 150 pathogens can cause 
zoonotic infections (from animals to humans)”. 
 
Fecal coliform bacteria are a group of bacteria that reside in the intestinal tract of warm-blooded 
animals and are used as indicators of water pollution related to waterborne disease (EPA 1976).  
Cattle have been shown to produce 5.4 billion fecal coliform and 31 billion fecal streptococcus 
bacteria in their feces per day.  Since cattle spend a significant portion of their time in or near 
streams, lakes and wetland areas and average 12 defecations per day, they can contribute 
significant numbers of these organisms to surface waters (Howard et al 1983). 
 
Studies in streams in the Bear River Range have shown the relationship between cattle and  
fecal coliform concentrations.  A 1997 study by Willow Creek Ecology reported results of 
samples for Spawn Creek and its tributaries from May to September (Carter 1999).  The sample 
period began prior to livestock turnout in late June and concluded following their removal in mid-
September.  Figures 11 - 13 show the effects of cattle presence on fecal coliform counts.  
Figure 11 shows coliform counts at an upstream station inaccessible to cattle and at the 
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confluence of Spawn Creek with Temple Fork downstream of the riparian pasture grazed by 
cattle.  At the upstream station, unaffected by livestock presence, fecal coliform counts 
remained near zero with a peak concentration of 16 fc/100 ml in July.  At the downstream 
station, fecal coliforms increased from a maximum of 9 fc/100 ml prior to the time cattle entered 
the riparian pasture on June 23 to a maximum of 201 fc/100 ml on August 10.  While cattle left 
the riparian pasture on July 26, their presence in the adjacent upland pasture increased coliform 
counts in those tributaries of Spawn Creek, thereby increasing coliform counts in Spawn Creek 
even after cattle were prevented direct access to Spawn Creek. 
 
Cattle entered the upland pasture on July 26 and left on September 6.  Even prior to cattle 
entering this pasture, fecal coliforms were increasing above background due to residual 
concentrations in stream sediments and in manure left on the watershed being washed into the 
stream and resuspended by runoff (Figure 12).  Fecal coliforms reached peak concentrations of 
720 and 950 fc/100 ml on September 4, just prior to cattle being removed.  Once cattle were 
removed, fecal coliforms declined. 
 
A similar study was conducted on Paris Creek in the Bear River Range, Idaho (Carter, 1999).  
Paris Creek arises as a spring, then flows through an ungrazed portion of the Forest, into a 
cattle allotment and private grazing land, then downstream into private property where livestock 
are excluded.  Data was collected on two dates, when cattle were present (10/1/98) and after 
they were removed on 10/27/98 (Figure 12).  During the 10/1/98 sample, approximately 100 
cattle were present in the pasture with a smaller number present on the private land.  The area 
occupied by cattle was between miles 0.8 and 1.5.  Upstream and downstream, cattle were 
excluded.  The pattern of fecal contamination clearly shows when cattle are present, fecal 
coliform levels are elevated above background, and after they are removed, fecal coliform 
numbers decline to near background.  During both periods, samples upstream of livestock were 
negative for fecal coliforms. 
 
 
 
 
 
 
 

Figure 11.  Spawn Creek Fecal Coliforms
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Figure 12.  Spawn Creek Upland Pasture Tribs Fecal Coliforms
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Figure 13.  Paris Creek Fecal Coliforms
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3.0  MANAGEMENT OF LIVESTOCK GRAZING 

 
3.1  Precipitation and Plant Production  
 
In order to understand the implications of grazing livestock in arid regions, it is important to 
understand the precipitation regime and its relationship to forage production.  Holechek et al 
(2001) point out what we all understand at the most basic level.  That is, precipitation is the 
single most important factor determining the type and amount of vegetation in a particular area.  
They also indicate that in the 11 Western States, 80% of the area receives less than 500 mm 
(19.6 inches) of annual average precipitation.  Further, this precipitation is subject to great year-
to-year variation.   
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Three locations with long-term precipitation records were found in the vicinity of the North Rich 
Allotment and Bear River Range.  These include Logan, Randolph and Woodruff.  While the 
upper elevations can have greater precipitation as snow, the annual dynamics of precipitation 
are important to understand in relation to plant production and grazing management.  Table 13 
provides a summary of annual precipitation statistics for these locations.  Data was obtained 
from the Western Regional Climate Center database which can be found on line at 
http://www.wrcc.dri.edu/index.html .   Figure 14 provides plots of annual precipitation for these 
locations.  
 
The statistics were calculated for years of record with no more than five days of missing data in 
any given month.  The following analysis considers drought by two definitions.  First, is the 
definition of the Society of Range Management (SRM 1989), which defines drought as years 
with less than 75% of the average annual precipitation.  Second is the Standard Precipitation 
Index (SPI) developed by McKee et al (1993) which considers drought, or extremely dry 
conditions, as years 2” below average. 
 
 
 
 
 

Table 13 .  Precipitation Statistics for the Vicinity of the North Rich Allotment 

Description Logan Randolph Woodruff 

Period of Record 1957 1983 – 2002 1949 - 2002 
Years of Record 42 13 53 
Average, inches 16.63 13.16 9.4 
Range, inches 6.34 – 32.76 5 – 23.42 4.43 – 15.94 

Year below average 23 6 30 
Percent years below 

average 54.8 46.1 56.7 

Drought threshold based on 
SRM definition, inches 12.47 9.87 7.05 

No. drought years based on 
SRM definition 6 5 9 

Percent years below 
drought threshold 14.2 38.5 17.0 

No drought years based on 
Standard Precipitation 
Index (2” below avg) 

17 5 10 

Percent drought years 
based on SPI 40.4 38.5 18.9 
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Figure 15 shows the monthly distribution of precipitation at these locations. The differences in 
overall precipitation amounts as shown in Table 13 are reflected in the relative magnitudes of 
monthly precipitation at each of the locations.  The general pattern is similar at each location 
with higher precipitation during the April – June period and in September. Summers are 
relatively dry.  These periods of precipitation vary in their effects on the plant communities.  
Typically, the fall-winter period is the period of greatest increase in soil moisture due to the 
lower temperatures and lower evapotranspiration occurring then.  Summer precipitation 
effectiveness varies with the storm intensity.  Summer storms must be of high enough intensity 
to promote recharge of the soil profile into the root zone to be effective for plant growth. 
Generally, this is greater than 0.6 inches in desert shrub types, although very high intensity 
storms may not be effective due to rainfall rates in excess of infiltration that result in overland 
runoff and flash flooding. (Blaisdale and Holmgren, 1984). 
 
Spring plant growth in arid areas depends on the amount of moisture received and retained 
during the fall-winter period.  “Unless more rains come in the spring, the soil moisture will be 
depleted in a few weeks and growth will slow and ultimately cease, and the perennial plants will 
assume their various forms of dormancy.”   (Blaisdale and Holmgren, 1984).  The North Rich 
Allotment area appears to be favored with an additional pulse of moisture during spring.  But the 
relatively dry summers may allow little regrowth and by the time September comes, 
temperatures are low and growth limited.  Some perennial, warm-season grasses can grow 
whenever the soil is remoistened during the summer and early fall (West, 1983).  Some desert 
shrubs such as Artemisia spp. with both shallow and deep root systems can take advantage of 
both shallow and deep soil moisture.  Various researchers have determined that seasonal and 
annual patterns of precipitation affect production of different plant community components.   
 
Hutchings and Stewart (1953) found that annual production of available forage at the Desert 
Experimental Range in western Utah was highly correlated with total annual precipitation.  They 
found an 800% variation in forage production between the driest and wettest years.  
Researchers involved in developing quantitative ecosystem relationships for the Prototype Oil 
Shale Program managed by BLM in Utah’s Uinta Basin found that annual sagebrush stem 
leader growth used as an index of production had a high correlation with winter precipitation 
(October – March) and that spring annual plant biomass was correlated with spring precipitation 
(WRSP, 1984 and ERI, 1984).  Holechek et al (2001) provide twenty years of data for perennial 
grass production and annual precipitation for a study area at the Chihuahuan Desert Rangeland 
Research Center in New Mexico.  A graph of this data is shown in Figure 16.   Annual perennial 
grass production varied between 6 and 750 lbs per acre, corresponding to the second-lowest 
and highest precipitation years.   The linear regression plot of the same data is provided in 
Figure 17.  Sharp et al (1992) published results of long term studies of crested wheatgrass 
production from experimental plots on BLM land at Malta, Idaho.  They showed that crested 
wheatgrass production was most closely related to May-June precipitation (72% of variability 
explained by May – June precipitation).  They found that annual production of crested 
wheatgrass during 35 years averaged about 500 pounds/acre and ranged between 130 and 
1090 pounds/acre depending on precipitation (Figure 18).  These relationships demonstrate that 
this is a predictable phenomenon that should be taken into account in setting livestock stocking 
rates and management on an annual basis as well as the longer term. 
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Annual Precipitation at Logan, Utah
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Annual Precipitation at Woodruff, Utah
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Annual Precipitation at Randolph, Utah
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Figure 14.  Annual Precipitation at Logan, Randolph and Woodruff 





 39Figure 15.  Monthly Precipitation at Logan, Randolph and Woodruff 
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Figure 16.  Annual Precipitation vs Forage Production
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Figure 17.  Forage Production vs Precipitation
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Figure 18.  Crested Wheatgrass Production at Malta, Idaho
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3.2  Livestock Grazing and Productivity 
 
Much of the relevant recent research and analysis of livestock grazing management, plant 
productivity and economics has come out of the Department of Animal and Range Sciences at 
New Mexico State University and has been presented in a series of textbooks and papers in the 
range science literature.  These references provide analyses of the interactions of livestock 
stocking rates, plant productivity and economics based on a set of long term grazing 
management studies from native rangeland types.  They provide recommendations for 
determining livestock grazing intensity to maintain vegetative productivity and economic 
stability, while taking into account the effects of inherent variation in precipitation in desert 
ecosystems. 
 
In an early study, Schwann et al (1949) studied the effects of different livestock grazing 
intensities on forage plant production in a ponderosa pine type in Colorado.  They found that 
forage consumption at a rate of 57% produced an average of twice as much forage as one used 
at a rate of 71%.  An area left ungrazed for 7 years produced three times as much forage as the 
heavily grazed (71% use) area.  They concluded that, as grazing use increased, forage 
production decreased.  Dyksterhuis (1949) in a classic paper on the use of quantitative ecology 
in range management presented examples of how stocking rates must be adjusted based on 
precipitation and range condition, which included a rating based on departure from potential, or 
the climax community.  Galt et al (1999) studied the effect of conservative vs. heavy grazing by 
cattle on two pastures in a New Mexico study area.  Both of these pastures had experienced 
conservative use for over 10 years.  In 1997, one pasture was changed to heavy use.  
Conservative use was 35 – 40%, while heavy use was 60 – 65% of forage species including 
grasses and forbs.  Quantitative measurements at key locations in both pastures in the following 
year, while being rested, provided the results shown in Table 14. 
 
 
Table 14. Standing Crop of Grasses and Forbs from Galt et al (1999) 

Location/Forage Component 
Spur Pasture 

Heavy Stocking Rate 
Pounds/acre 

Deep Lake Pasture 
Conservative Stocking Rate 

Pounds/acre 

Perennial Grasses 352 824 
Forbs 256 436 
Total Forage 608 1260 
 
This study indicated that heavy stocking rates resulted in serious declines in productivity in the 
succeeding year.  Perennial grass production was reduced by 57% and forbs by 41% in the 
heavily grazed pasture compared to the conservatively grazed pasture.  A number of other 
studies in arid environments were cited that showed heavy stocking was accompanied by 
decreases in forage production when compared to conservative use.  After drought, the ability of 
forage plants to recover was directly related to the standing crop levels maintained during the 
dry period.  The studies cited showed that grazing during different seasons was less important 
than grazing intensity. 
 
Holechek et al (1999a) summarized five long-term stocking rate studies from three different 
locations in Arizona, New Mexico and Utah.  In the Desert Experimental Range in Utah, a 13-
year study using moderate (35%) and heavy (60%) use by sheep resulted in annual forage 
production of 198 lbs/acre and 72 lbs/acre.  The authors recommended 25 – 30% use of all 
forage species.  A 10-year study at the Santa Rita Range in Arizona demonstrated that 
perennial grass cover and yield showed an inverse relationship to grazing intensity, while 
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burroweed, an undesirable species, increased with increasing forage use.  The authors 
recommended a 40% use level.  A 37-year study at the Jornada Experimental Range in New 
Mexico involving conservative (33%) and moderate (45%) use showed that the lower grazing 
intensity resulted in greater black grama (perennial grass) cover.  Lowland areas with high clay 
content and periodic flooding grazed at moderate intensity had higher cover of Tobosa, a 
perennial grass.  They recommended 30% be used as a stocking intensity with no more than 
40% removed in any year.   A 10-year study at the Chihuihuan Desert Rangeland Research 
Center looked at four grazing intensities of 25%, 35%, 50% and 60%.  Light (20%) and 
moderate (35%) use produced 70% more forage than 50% use and more than double that 
achieved at heavy, or 60% use.  Here, the author recommended conservative stocking at 30 – 
35%. 
 
Economic analyses cited in Holechek et al (1999a) also show that conservative stocking rates 
yield better returns.  For example, in the sheep experiment at the Desert Experimental Range in 
Utah, the lower stocking rate (35% use) yielded a financial return of $0.39/acre compared to 
$0.14/acre for the higher stocking rate (60% use).  A modeling study that evaluated 29 years of 
financial returns for a cow-calf operation revealed that a relatively constant stocking rate of 35% 
use was considered the best approach.  Winder et al (2000) reported on comparisons of 
stocking rates and financial returns using 30 or 40% of current years perennial grass growth.  
The 30% use level provided greater vegetation productivity and financial returns.  After drought 
in 1994 through 1996, forage production on the pastures with the lower stocking rate (30% use) 
increased 71% compared to 35% increase on those with the moderate stocking rate (40%).  
Economic returns were $0.52/acre for the conservative use level and $0.31/acre for the 
moderate use level.  A combination of stubble heights, clippings and ocular measures were 
used to set annual stocking rates, termination of the grazing season, sale of cattle to balance 
numbers with capacity and destocking during drought.  Under these criteria, all pastures were 
destocked in the summer of 1994 and the moderately stocked pasture was destocked in May, 
1999.  After livestock were removed due to drought, pastures were rested for two years, then 
stocked in late fall according to current year’s forage production. 
 
In a review paper that considered grazing systems, intensity and season of use, Holechek et al 
(1998) found that, “financial returns from livestock production, trend in ecological condition, 
forage production, watershed status and soil stability are all closely associated with grazing 
intensity.”  They found that grazing systems such as rest-rotation had limited or no benefit in 
arid systems.  Citing long-term studies in Arizona they documented that after 12 years of rest-
rotation management compared to continuous grazing, neither forage plant densities nor forage 
plant production differed between the treatments.  Grazing intensity employed was 30 – 35% 
use with occasional high use of 50% or more.  “Rest and deferment were not sufficient to 
overcome the effects of periodic heavy use (65%) on primary forage plants when rest-rotation 
grazing was applied on big sagebrush range in northern Nevada.”  In an Arizona study 
comparing winter-spring grazing with summer-fall rest to continuous grazing, the rotation 
scheme was inferior to the year-long system from the standpoint of perennial grass density and 
production.  Perennial grass production was closely associated with the degree of use and was 
highest where grazing use was lowest.  In a Vale, Oregon study, lasting over 20 years at 
moderate grazing intensity, rotational grazing showed no advantage over season-long grazing 
in improving range condition or forage production.  “The key factor in range improvement 
appeared to be the reductions in grazing intensities that were applied when the project was 
initiated..”. 
 
In their paper, Grazing Studies:  What We’ve Learned, Holechek et al (1999b) reviewed what 
they described as the “classic” range studies.   These “classics” are the long-term stocking rate 
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and grazing system studies that provide the scientific foundation for modern range 
management.  They referred to definitions of “heavy”, “moderate” and “light” grazing developed 
in 1961.  Heavy grazing was defined as the degree of forage utilization that does not allow 
desirable forage species to maintain themselves.  Moderate grazing was defined as the level at 
which palatable species can maintain themselves. Light grazing was defined as the degree of 
utilization at which palatable species are able to maximize their herbage producing ability.  
When averaged across all the long-term studies for all regions, heavy grazing was 57% use of 
primary forage species, moderate use was 43% and light use was 32%.  In arid regions, the 
research showed that moderate grazing use was 35 – 45%.   When the average forage 
production change over time was compared with use, heavy stocking resulted in a 20% decline 
in production, moderate use experienced no change and light use resulted in an 8% increase.  
During drought, moderately stocked pastures produced 20% more forage than heavily stocked 
pastures, light grazing produced 49% more forage than heavy and 24% more than moderate 
stocking levels.  Heavy stocking resulted in a downward trend and light stocking an upward 
trend in ecological condition.  Moderate stocking showed a slight increase in condition.  Table 
15 provides summary statistics from that paper.  It must be remembered that these comparisons 
are to heavy use, not to ungrazed lands.  It is apparent from these studies that “moderate” use 
levels will not allow significant recovery of severely depleted range. 
 
These results show that light stocking results in greater forage production and  accelerated 
improvement in range condition when compared to both heavy and moderate use.  Financial 
returns were greatest for moderate use and both moderate and light use provided greater 
returns than those obtained with heavy use.  Because these financial figures included data from 
humid areas, a separate analysis taking into account the necessity for destocking during 
drought in arid regions showed that conservative stocking (35% use) would provide the highest 
long-term financial returns on semi-desert rangelands in Arizona. 
 
Table 15.  Summary of Data from 25 Classic Grazing Studies (Holechek et al 1999b) 

Description Heavy Moderate  Light 

Average Forage Use % 57 43 32 
Average Forage Production lb/acre 1,175 1,473 1,597 
Drought Years Production lb/acre 820 986 1,219 
Range Trend 92% down 52% up 78% up 
Average Calf Crop % 72 79 82 
Average Lamb Crop % 78 82 87 
Calf Weaning Weight lbs 381 415 431 
Lamb Weaning Weight lbs 57 63 -- 
Gain per Steer lbs 158 203 227 
Steer/calf Gain per Day lbs 1.83 2.15 2.3 
Steer/calf Gain per Acre lbs 40.0 33.8 22.4 
Lamb Gain per Acre lbs 26.0 20.4 13.8 
Net Returns per Animal $ 38.06 51.57 58.89 
Net Returns per Acre $ 1.29 2.61 2.37 
 
Holechek (1996a) presented results of seven years research in New Mexico’s Chihuahuan 
Desert to evaluate the relationship between range condition and financial returns.  Condition 
was evaluated using the Dyksterhuis (1949) definitions based on departure from climax.  This 
study showed a relationship between forage production and range condition.  Higher condition 
range, or that nearer climax community plant composition, had higher production of forage and 
more preferred forage species.  Excellent range condition provided over four times the financial 
return of fair condition range and 65% greater return than good condition range.  “When forage 
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production drops below 100 lbs/acre, financial losses are likely even under high cattle prices 
and above average precipitation.”  This reflected research published in 1943 that concluded 
land requiring more than 180 acres to support an animal unit was, “too sparsely vegetated to be 
used economically.”  Reasons for this were the high costs of management and the energy lost 
by livestock in seeking forage. In a companion paper, Holechek (1996b) compares livestock 
returns to conventional investments such as bonds or stocks.  His analysis shows that over-
capitalization in infrastructure, coupled with over-stocking lead ranchers into a boom and bust 
cycle as climatic conditions change.  In wet years, they add livestock, generally when prices are 
high then have to sell off their herds during dry, or bust periods when prices and productivity are 
low.  The final analysis concludes that conservative stocking, minimal investment in range 
improvements and greater spacing of watering points reduce fixed costs and insulate the 
operation from the vagaries of precipitation and market forces.   
 
3.3  Determining Livestock Stocking Rates and Management 
 
Galt et al (2000) have integrated this research into science-based recommendations for setting 
stocking rates.   They stress the importance of collecting at least 3 years of forage production 
data to determine grazing capacity, which is defined as the average number of animals that a 
particular piece of land will sustain over time. They also indicate that regression equations 
relating forage production to monthly or annual precipitation developed for specific range types 
may be used if no aberrations in precipitation occur during the survey year.  Knowing the 
production, number of animals actually grazed each year together with utilization rates, range 
trend analyses and precipitation records are considered the best means of establishing the safe 
stocking rate.  The lack of this type of information has created an increasing demand for formal 
grazing capacity surveys, which should be repeated every 10 years.  This has not been done in 
the NRA. 
 
Holechek et al (2001) provide detailed methodologies for setting stocking rates and establishing 
grazing capacity.  These include measuring forage production, corrections for slope and 
distance to water, selection of harvest coefficients, key area selection and animal forage intake 
allowances.  Galt et al (2000) also discuss the aspects of selecting a harvest coefficient, or use 
level and establishing corrections for slope and distance to water.  While they recommend a 
harvest coefficient of 35% for arid and 50% for humid areas, they point out that actual measured 
use is generally higher than the intended use.  On New Mexico rangelands, actual measured 
use has been 10 – 15% higher than intended due to livestock trampling, wildlife use and 
weathering.  They cite recommendations for the Chihuahuan Desert where usage must be set 
at 30% to meet a 35% intended use due to those same factors.  They recommend assigning 
25% of forage to livestock, 25% to wildlife and natural disappearance and 50% to site 
protection.  This has been recommended for Australian rangelands and is recommended here 
for arid regions because, “It allows both forage species and livestock to maximize their 
productivity, allows for error in forage production estimates, greatly reduces problems from 
buying and selling livestock, reduces the risk of financial ruin during drought years, and 
promotes multiple use values.”  They give an example of this for the Chihuahuan Desert where 
the rancher who routinely stocks at capacity based on a 25% harvest coefficient will need to 
liquidate or dry lot feed about one half their herd in 2 out of 10 years, while a rancher using a 
35% harvest coefficient will need to completely destock in 2 out of 10 years and partially 
destock in another 1-2 years to maintain productivity.  They conclude that the 25% harvest 
coefficient is the “surest way to avoid chronic forage deficits and land degradation.” 
 
Holechek et al (2001) provide recommendations for adjusting the stocking rate for cattle in order 
to account for distance from water and steepness of slope.  Galt et al (2000) have indicated that 
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the Natural Resources Conservation Service has adopted these guidelines for slope 
adjustments.  Their suggested reductions in grazing capacity with distance to water and 
increasing slope are provided in Table 16. 
 
 

Table 16.  Adjustments for Distance to Water and Slope for Cattle 

 Distance from Water miles 
Percent Reduction in Grazing 

Capacity 

0 – 1 0 
1 – 2 50 
>2 100 

Slope %  
0 – 10 0 

11 – 30 30 
31 – 60 60 

>60 100 
 
 
They note that on cold desert ranges of the U.S., snow reduces water availability problems in 
winter.  Also, sheep do not require water every day and can use areas further than 2 miles from 
water.  Literature cited shows that sheep on New Mexico winter ranges used slopes of less than 
45% with no adjustment necessary for slope, whereas slopes greater than 45% were hardly 
used.   
 
Region IV and the Wasatch Cache National have developed capability and suitability criteria for 
sheep and cattle ranges.  These are described in the DEIS and in a letter (Blackwell 2001) in 
which Regional Forester, Jack Blackwell, also indicated that unstable soils are not capable.  The 
Caribou National Forest (CNF 2001) has codified additional criteria including ground cover and 
soil erosion characteristics.  These capability criteria for cattle are shown in Table 17. 
 

Table 17.  Wasatch-Cache NF Capability Criteria for cattle 

Capability Factor Criteria 

Slope <30% 
Ground Cover >60% 

Forage Production >200 lb/acre 
Distance to water < 1 mile 

Soils Not unstable or highly erodible 
 
 
Figure 1c shows gradations of slope for the NRA generated from the Forest soils database.  
This shows the many narrow canyons with steeper side slopes.  Many of the water 
developments are located in these canyons or in heavily forested areas, forcing cattle to graze 
on steep slopes and accelerate soil erosion or within already depleted conifer forests, increasing 
risk of catastrophic fire.  Our observations of the streams in these canyons have indicated that 
the water developments have not prevented streambank trampling and degradation of the 
streams and riparian areas. 
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3.4  Capability Analysis Using Soil Survey Information 
 
The DEIS plans a three pasture rotation grazing system which will allow one of the three 
pastures to be rested each year.  According to the DEIS (Table 3.2) there are 10,355 capable 
acres within the NRA (Table 18).  This is 37.8% of the total of 27,468 acres.  The Forest Service 
arrived at this number of capable acres by considering lands within one mile of water, less than 
30% slope and with the ability to produce more than 200 lb/acre of forage.  Vegetation types 
considered too low in productivity to be capable included non-range conifer, timber harvest units 
and low sagebrush communities.   It should be taken into account that our plot clippings in big 
sagebrush, tall forb communities (appear to also be rangeland conifer) and timber harvest units 
associated with the NRA yielded average grass crop levels of less than 200 lb/acre (Table 6 and 
Figure 4).  Until productivity is restored to these lands, they should also be considered non-
capable.  Depleted aspen communities as described in the DEIS may also be non-capable. 
 

Orange = Not Capable;  Blue = May not be capable, needs to be assessed. 
 
We have also taken a look at soil erosion as a capability criterion.  The following table 
summarizes the soil types that are capable based on the Cache and Rich County soil surveys.  
See Tables 7 and 8 for a summary of these characteristics.  It should be noted that there are 
numerous soil types that have not been classified, so this summary is incomplete.  It should also 
be noted that, although similar vegetation types and soils exist in the Rich and Cache County 
portions of the NRA, there appear to be large inconsistencies that should be evaluated by the 
Forest Service to determine which soils are highly erodible and should not be considered 
capable.  Given these uncertainties, our analysis below shows that on the Rich County portion 
of the NRA, 90.5% of the soils are capable based on susceptibility to erosion.  In Cache County, 
only 42.6% are capable. 
 
3.5  Forage Capacity in the North Rich Allotment 
 
The DEIS does not provide accurate data for current forage production of palatable grasses and 
forbs within the NRA.  The DEIS has eliminated timber harvest units, non-rangeland conifer and 
low sagebrush as not capable due to their low forage production potential.  Further 
considerations relative to forage capacity were discussed in the DEIS for the plant community 
types that were considered capable.   

Table 18.  Summary of Capable Acres by Pasture and Total

Map Unit 

Code
Description

North 

Pasture

Middle 

Pasture

South 

Pasture
Total

Capable 

Acres

AC Aspen-Conifer 93 1163 199 1455 709
AS Aspen 2430 2243 4761 9434 5787
CA Conifer-Aspen 163 747 105 1015 249

CO1 Rangeland Conifer 1593 263 933 2789 575
CO2 Non-Range Conifer 1343 2612 509 4464 0
HU Clear Cut 124 900 281 1305 0
LS Low Sage 1384 0 308 1693 0
MA Mahogany 510 42 0 552 137
MB Mt. Brush 0 0 17 17 5
SG Tall Sagebrush 2153 1105 1413 4671 2856
TF Historic Tall Forb 16 59 0 74 37
WA Water 4 0 0 4 0

Total 9813 9134 8526 27473 10355
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Rangeland conifer types were considered capable in the capability analysis, but the DEIS on 
page 3-34 states, “The forage-producing herbaceous understory vegetation is typically confined 
to small openings in these communities”.  This makes clear that the overall type may not be 
capable, just a small percentage.  Further, the studies by Willow Creek Ecology cited herein 
Table 6), show that these that are depicted by DEIS Figure 3.9 produced very little forage, 
certainly much less than 200 lbs/acre.  In fact, the WCE sites at Upper Jebo and Temple 
Mountain only produced 31.5 and 3.1 lbs/acre of grasses, respectively. 
 

Table 19.  Capable Acres Without Highly Erodible Soils

Map Unit    

Symbol
Total

Map Unit    

Symbol
Total

ACF 1850 R11 2596
BAD 293 R15 712
CDD 2066 R18 1185
CDE 2025 R19 406
DAF 746 R2 3503
FGE 404 R20 111
HAB 213 R24 676
HEF 854 R25 2385
JAE 52 R26 979
JAF 82 R27 199
LDD 1894 R28 14
LDF 3426 R30 3
SNF 77 R31 320
W 1 R37 124

YAE 21 R4 127
YBD 412

Total Acres 14417 Total Acres 13339

Acres w/o erodible 
soils 13054 Acres w/o erodible 

soils 5686

Percent 90.54% Percent 42.63%

Rich County Soils Cache County Soils

 
 

The DEIS segregated aspen communities into three types including aspen (80%), aspen-conifer 
(12%) and conifer-aspen (8%).  The discussion of these communities indicated that they are 
dominated by increasers under heavy grazing such as Kentucky bluegrass and Western 
coneflower.  Photos of three aspen communities show understories with little grass and 
dominance by Western coneflower (DEIS Figures 3.12 – 3.14).  Production values provided 
indicate that aspen community production measured in the 1960’s ranged from 48 lbs/acre to 
1975 lbs/acre.  The aspen/Kentucky bluegrass and Aspen/tall forb types were stated to produce 
about 625 lb/acre and 1054 lb/acre grasses and forbs, respectively.  As stated earlier, the DEIS 
does not provide an analysis of what portion of these amounts is palatable grasses and forbs 
nor does it provide any data for current productivity of palatable forbs and grasses. 
 
Big sagebrush community production was not addressed in the DEIS, except for the comment 
that these communities are in unsatisfactory condition, having low ground cover.   
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Since the Forest Service has not measured production of palatable forage species across the 
NRA, the best available data for these plant communities comes from the soil surveys and our 
own plot clippings.   We relied on the Rich County soil survey rangeland production potential 
data where possible because the Forest database map units matched the soil descriptions from 
the Rich County soil survey.   These data were provided in Tables 11 and 12.  Table 20 
provides a summary of data for grass production across the plant community types in the NRA 
based on that soil survey and the Willow Creek Ecology plot clippings from 2000.  We have 
used the soil survey data for all aspen community types.  In addition, these production data 
were used for the rangeland conifer type since the DEIS indicates these forest openings to be 
tall forb types and shows aspen intermixed in their Figure 3.9.  Note that our plot clippings for 
tall forb sites produced a maximum value of 32 lb/acre of grass.  We used the soil survey values 
for big sagebrush, while we note that our plot clippings produced values ranging from 19 lb/acre 
to 222 lb/acre in big sagebrush sites, with a mean of 60 lb/acre.  We also applied these values 
to mountain mahogany since mountain mahogany stands occur intermixed with sagebrush 
sites, even though they are rocky and probably are more associated with low sagebrush.  
Lacking any data for mountain brush sites, we used the values for aspen communities.  Tall forb 
sites were equated to aspen values since there was no soil survey data for these sites.   

 
 

Table  20.  Grass Production on Capable Acres in the NRA   

Map Unit 
Code 

Description 
Capable 

Acres 

Normal 
Year 

lb/acre 

Dry Year 
lb/acre 

WCE plot 
clippings  (range)

AC Aspen-Conifer 709 884 580 32 (3.1 – 31.5) 
AS Aspen 5787 884 580 32 (3.1 – 31.5) 
CA Conifer-Aspen 249 884 580 32 (3.1 – 31.5) 

CO1 Rangeland Conifer 575 884 580 32 (3.1 – 31.5) 
CO2 Non-Range Conifer 0 0     
HU Clear Cut 0 0     
LS Low Sage 0 0     
MA Mahogany 137 748 417 60 (19.1 – 221.5)
MB Mt. Brush 5 884 580 60 (19.1 – 221.5)
SG Tall Sagebrush 2856 748 417 60 (19.1 – 221.5)
TF Historic Tall Forb 37 884 580 32 (3.1 – 31.5) 
WA Water 0 0     

Total   10355       
 
 
Using these values and calculating total forage production (Table 21), we see that based on soil 
survey data, potential production of grasses during normal precipitation years on capable acres 
in the NRA would be 8,746,772 pounds.  During dry years, potential production would be 
5,518,041 pounds.  Using the maximum values from Willow Creek Ecology plot clippings from a 
normal year (2000), measured production is much lower at 900,980 pounds of grass.  Table 1 
based on the FEIS (2003) shows that the loss in grass production in various community types 
has been severe.  It provides a calibration of the numbers we see here and indicates that the 
Willow Creek Ecology values are closer to the actual condition on the ground that the potentials 
from the soil surveys.  The DEIS and its description of bare ground and depleted plant 
communities dominated by increasers, or unpalatable species also provides more validation for 
the Willow Creek Ecology values. 
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Current livestock permitted use is 1260 head for 80 days.  Using the figures cited earlier, we 
have seen this amounts to 3,360,000 pounds of forage consumed by livestock during the 
season.  Proposed management is for 800 to 900 head for the same period.  Using a mean of 
850 head, this would amount to 2,666,670 pounds per season.  Based on comparisons to 
normal and dry years production as well as the estimate of actual production from our plot 
clippings, Table 22 provides an estimate of actual use based on grasses and recognition that 
cattle diets are predominantly grass.  What this shows is that for years, cattle have been heavily 
grazing non-capable areas and overusing forage throughout the NRA.  Observations in late 
August, 2003 show that cattle have been heavily grazing to the north boundary of the NRA, 
reducing ground cover in our long-term site (Upper Sinks) that is in a tall forb/sagebrush 
community from over 90% to approximately 60%.  This shows that forage has become severely 
depleted over the allotment as this area has not been used to any significant degree since we 
began monitoring it in 1990.  What it further shows is that the Wasatch-Cache National Forest 
must do quantitative surveys of capability and palatable forage production based on actual, 
current conditions. 
 
 
 
 

Table  21.  Grass Production on Capable Acres in the NRA   

Map Unit 
Code 

Description 
Capable 

Acres 

Normal 
Year 

lb/acre 

Dry Year 
lb/acre 

WCE plot 
clippings 

lb/acre 

AC Aspen-Conifer 709 626756 411220 22688 
AS Aspen 5787 5115708 3356460 185184 
CA Conifer-Aspen 249 220116 144420 7968 

CO1 Rangeland Conifer 575 508300 333500 18400 
CO2 Non-Range Conifer 0 0 0 0 
HU Clear Cut 0 0 0 0 
LS Low Sage 0 0 0 0 
MA Mahogany 137 102476 57129 30414 
MB Mt. Brush 5 4420 2900 1110 
SG Tall Sagebrush 2856 2136288 1190952 634032 
TF Historic Tall Forb 37 32708 21460 1184 
WA Water 0 0 0 0 

Total  10355 8746772 5518041 900980 
 

 
 
 
 
Table 22.  Calculated Actual Use 

Alternative 
Based on Potential 

Normal Year 
Based on Potential 

Dry Year 
Based on WCE 
Plot Clippings 

No Action 3660 AUMs 42% 66% 406% 
Proposed 2267 AUMs 26% 40.8% 251% 
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4.0  COMMENTS SPECIFIC TO THE DEIS 
 
4.1 DEIS Chapter 1 The Purpose and Need 
 
The Revised Forest Plan (RFP, USDA 2003a) provided prescriptions for driving management of 
the various management units in the Wasatch-Cache National Forest.  Two prescriptions 
govern most of the land area in the Bear Management Area, which includes the NRA.  These 
are 3.2u and 5.1.  Prescription 3.2u  emphasizes “..protection, maintenance, and/or restoration 
of quality aquatic habitats, watershed conditions and terrestrial habitats.”  Prescription 5.1 
emphasizes “.. maintaining or restoring forested ecosystem integrity while meeting multiple 
resource objectives.”  A further statement in 5.1 includes, “… the harmonious and coordinated 
management of a variety of resources without impairment of the productivity of the land.”  These 
prescriptions place livestock grazing below other objectives such as watershed health and 
biodiversity.   The DEIS has failed to provide this emphasis in its selection of alternatives or in 
its analysis by ignoring the current capacity of the allotment to support livestock grazing in any 
sustainable manner.  While Chapter 1 of the DEIS provides  a synopsis of mandates and 
current conditions, it fails to provide any timeline for achievement of goals reflecting the 
emphasis described in the RFP.  It fails to describe the importance of the NRA watersheds to 
surrounding communities in regards to watershed function or water delivery, timing and duration 
of flows.  This 27,000 acre area sits atop the Bear River Range and has the potential to harvest 
thousands of acre-feet of water that ultimately serve Logan and other communities surrounding 
the Bear River Range along with providing flow to numerous rivers, streams and springs. 
 
In its descriptions of DFC for plant communities, the DEIS describes aspen communities as 
aspen/tall forb with ground cover potential of near 100%.  It described tall forb communities as 
having ground cover potential of 49 to 75% based on two reference sites remote from the NRA.  
Our Upper Sinks control was a small tall forb site surrounded by big sagebrush.  For several 
years, ground cover at this site was over 90%.  The Forest Service must review this tall forb 
criterion, perhaps by locating long-term ungrazed sites in Mollen’s Hollow or the Wellsvilles 
where we have observed tall forb communities with near 100% ground cover.   Further, the 
DEIS has not explored the relationship between ground cover, erosion and runoff in order to 
describe the increases in erosion and runoff based on their “85% of potential” ground cover 
criterion as compared to potential or to actual conditions.  Information we have provided herein 
shows that as slope increases, erosion and runoff begin to accelerate immediately upon 
departure from 100% ground cover.  Many areas within the NRA have steep slopes and are 
degraded by decades of livestock grazing, having lost much of their ground cover.  
 
In its section on Socioeconomics, the DEIS emphasizes the role of ranching in the economy of 
Rich County, but fails to account for the importance of the NRA to both Cache and Rich 
Counties.  It also fails to evaluate the other uses such as wildlife associated recreation and its 
importance to the local communities. 
 
Finally, the DEIS fails to address the suitability of grazing the NRA.  While capability and 
suitability are addressed in general within the Forest Planning process, the suitability and 
capability must also be assessed at the project level, including suitability of habitats for 
sensitive, T&E and MIS.  The NRA has been severely degraded by livestock for decades.  This 
is admitted in the DEIS.  It is appropriate to examine current conditions and determine whether 
continued livestock grazing is suitable given these conditions and the likelihood of continuing 
resource damage and loss of sustainability.  It is also important to examine suitability in view of 
the public water supply role played by the NRA and the Bear River Range. 
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4.2 DEIS Chapter 2 The Alternatives 
 
The DEIS eliminated an alternative that would have used riders without pasture division fences, 
claiming that historic records from the NRA have shown riding to be ineffective.   Yet in many 
instances, the DEIS claims riding will be used to control livestock within pastures to protect 
certain activity areas or resources.  Given that these pastures are also large (each is 1/3 of the 
NRA), this seems a contradiction.  Also, having spent over a decade in the NRA, we have not 
observed any consistent riding and management.  So, the statement that riding has not been 
effective may be valid, but the current level of riding has been spotty and small.  Effective riding 
as a management tool has not been tried in the NRA.  In addition, the DEIS documents the 
failure to maintain fences and plans a fence construction schedule that requires the entire 
permit period to construct fences at 2 miles per year in addition to maintaining and 
reconstructing the existing fences.  This means there will be 10 years where riding will be the 
only effective means of managing cattle.  In essence the Forest Service will be relying on this 
very alternative for the entire permit term.  So, if it doesn’t work, then does this mean the NRA 
will be unmanaged for 10 years exactly as it has in the past? 
 
The riding alternative using the number of riders that actually spend their days riding and 
moving livestock must be included.  Another alternative that includes a much greater reduction 
in livestock numbers must also be included as our analysis has shown, there is insufficient 
forage to support the level proposed.  This would also be a more manageable level of use if 
combined with riding/herding into a single alternative. 
 
Under the description of the Proposed Action, the statement (page 2-5) that, “Because only two-
thirds of the allotment would be grazed each year, permitted numbers would likely (emphasis 
added) be reduced by approximately one-third from their current level…”  Here we see the 
Forest Service vacillating from what it claims as a reduction in permitted use.  The Interested 
Parties therefore have no idea what the intent of the Proposed Action is intented to be.  For all 
we know, existing levels of use will be allowed while relying on rest-rotation as a cure-all.  
Figure 19 shows the permitted livestock numbers since 1963 taken from the DEIS (Appendix C).  
That Figure shows the Proposed Action is a return to the levels of permitted use and grazing 
system that were allowed in the 1960’s and 1970’s, when rest-rotation was also employed. 
 

Figure 19.  No. Permittees and Head
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Figure 20 also shows the calculated AUMs used since 1963, also based on the DEIS Appendix 
C.  In addition, the proposed permitted AUMS (850 head for 80 days) is shown.  It is clear that 
during many years, past actual use has been less than what is proposed in the Proposed 
Action, while conditions have failed to improve, in fact, have deteriorated.  Figure 21 also 
reveals that grazing management has not reflected available forage based on annual 
precipitation.    
 
The Proposed Action describes a number of vegetation treatments in addition to miles of 
fencing that will be necessary to manage livestock and restore degraded conditions in specific 
vegetative communities.  It doesn’t include protection of these degraded areas to allow natural 
processes to work.  Instead, it relies on constant human manipulation and taxpayer expense to 
try and recover these systems, which are spread throughout the NRA, while continuing to graze 
areas that have nearly been destroyed by livestock.  We have previously submitted detailed 
comments on the role of livestock in aspen communities and the Forest Service’s own research 
and PFC assessments citied above admit it is livestock that suppress regeneration.  It is a long-
term problem and will persist even after any treatments are completed because of the tendency 
of livestock to congregate in aspen and eat suckers.  In addition, resting until aspen are 6 feet 
tall doesn’t address the continued problem of depletion of grasses, palatable forbs and aspen 
suckers in these areas once grazing resumes. 

 
 

Figure 20.  NRA AUMs and Annual Precipitation

0

1000

2000

3000

4000

5000

6000

19
63

19
66

19
69

19
72

19
75

19
78

19
81

19
84

19
87

19
90

19
93

19
96

19
99

20
02

A
U

M
s

0

5

10

15

20

25

30

35

A
n

n
u

a
l 

P
re

c
ip

it
a
ti

o
n

, 
in

c
h

e
s

AUMs Proposed AUMs KVNU Precip



 53

Figure 21.  AUMs vs Precipitation
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In Section 2.5, the DEIS describes management requirements common to all alternatives.  It 
describes the utilization levels allowed by the RFP for satisfactory and unsatisfactory areas.  
These ignore the current range science which we have cited in earlier sections that related 
grazing intensity to precipitation and productivity and show that only conservative use (25%) is 
appropriate in areas such as the NRA.  It further ignores the utilization guidelines for goshawk 
habitat for goshawk home range given in Reynolds et al (1992), which is the adopted guidance 
for the Wasatch-Cache National Forest in its Utah Northern Goshawk Project Environmental 
Assessment (USDA 1999) and its Decision Notice (USDA 2000).   This guidance allows only an 
average of 20% utilization of herbaceous forage species in goshawk home ranges, which are 
6,000 acres.  It also stresses the importance of maintaining mycorrhizal fungi function in these 
home ranges.  Our work cited above shows these are damaged by livestock.  The NRA is home 
to goshawk and the entire allotment consists of goshawk home ranges and must be managed 
according to the best science, which is Reynolds et al (1992), according to the Forest’s own use 
of the information. 
 
Since the allotment is grazed past the growing season, upland utilization must be measured 
during the grazing period when livestock are present.  Due to tendency for dry summers to 
occur in the NRA, there can be no allowance for regrowth, since that cannot be relied upon.  It is 
a risky strategy, reflecting past management which has not worked, to continue this practice of 
presuming regrowth will occur. 
 
Further, riparian standards are inadequate, relying on species utilization of sedges for riparian 
areas and ignoring grasses, which are preferred.  In our report (Carter 1998) we showed how 
riparian grasses were eaten down to a stubble height of less than 2” before Nebraska sedge 
stubble height reached 6”, indicating these standards have not been validated and related to 
overall stream condition, including streambank trampling and damage.  Utilization of graminoids 
in the riparian zone, separate from the greenline must be monitored.  Bank trampling must be 
monitored and when trampling or graminoid use exceeds criteria, cattle must be removed. 
 
Section 2.6 of the DEIS describes monitoring activities for the NRA.  These are inadequate and 
not timely.  As described above, monitoring of use of graminoids in upland and riparian habitats 
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must be done regularly while livestock are present to determine when they should be moved to 
the next pasture or removed from the NRA.   
 
This Section of the DEIS also indicates that livestock management inspections will be 
performed during the grazing season.  There is no frequency specified, nor is there any record-
keeping specified.  Weekly inspections should be performed as we learned in 1993, when 
accompanying Bill Thompson, in the South and Middle Sinks, utilization had been reached by 
July 17, after only 3 weeks in the pasture.  Cattle were still there at the end of the season. 
 
The DEIS utilization criteria are not specific.  Grasses have been depleted across this Forest as 
documented exhaustively by the review we have provided and by the DEIS itself.  It is critical to 
have specific utilization measures of grass use in each area.  Stubble height data and plot 
clippings are necessary to avoid the shell game of “monitoring key species”, when we never see 
any quantitative data regarding residual vegetation, particularly grasses.  Given the depleted 
nature of the herbaceous plant community in the NRA and the Bear River Range, it is critical 
that plot clippings be instituted to determine forage capacity of palatable grasses and forbs and 
stocking rates be determined from that data.  At the end of the grazing season, these same 
locations should again be clipped to determine use.  Stubble height of grasses should be 
measured at this time and recorded as well.  This should be done for each pasture annually for 
three years in order to take into account annual variation in production.  Upland trend and 
utilization monitoring locations should be established in consultation with interested parties and 
should be located no more than ¼ mile from water to reduce problems with livestock 
concentrations creating “sacrifice areas” around water sources.  This would be a protective 
strategy to allow these communities to recover, if they can.  These should be established in 
aspen, sagebrush, rangeland conifer and tall forb community types in each pasture with 
replicates.   
 
Long term trend monitoring should include additional locations so that the four major vegetation 
types described above within capable areas in each pasture are monitored.  Monitoring should 
also be performed in exclosures.  New sites should be established and monitored in Year 1 of 
the permit term and repeat monitoring should be done in Year 5 and Year 9, prior to renewal of 
the permit. 
 
Water quality monitoring should also include monitoring of fecal coliform bacteria in each 
pasture and perennial water source while livestock are present.  Sites should not be upstream 
of livestock nor at locations far removed from their influence.  They should be located in the 
pastures where livestock are actually grazing.  Carter (1998) clearly documented the pattern of 
fecal coliform bacteria contamination in relation to cattle grazing in Spawn and Paris Creeks.  It 
should also be noted that the State of Utah monitoring site for the Logan River watershed is at 
the mouth of Logan Canyon and is not representative of conditions in the allotments which are 
far removed from this point.  Furthermore, the Forest Service must comply with anti-degradation 
and narrative standards and must demonstrate by monitoring that best management practices 
claimed to allow meeting of water quality standards actually work. 
 
All monitoring locations should be located using GPS and a map developed showing them in 
relation to water sources and vegetation types.  An annual summary of monitoring data should 
be prepared and electronically updated each year.  This should be provided to interested parties 
so they may be involved in developing the Annual Operating Plan for grazing management in 
the following year.  Interested Parties should be invited to any planning sessions or meetings to 
establish management. 
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4.3  Chapter 3 The Affected Environment 
 
Section 3.2 describes the area of influence of the project.  It ignores the influence of the NRA on 
streamflows in the watersheds in which it resides.  As discussed earlier, activities on the NRA 
can affect water quantity, timing and duration of flows in these watersheds due to alteration of 
watershed hydrology.  It is clear that the 27,500 acres of the NRA harvest over 27,000 acre feet 
of water in annual precipitation.  This water enters underground aquifers and streams.  
Livestock grazing, trampling and alteration of plant communities and soils have major effects on 
these water bodies and that influence must be analyzed.  
 
There are numerous small streams within the NRA which have been altered by historic and 
current grazing practices.  These include Cheney Creek, Richardson Creek, South Sinks, 
Saddle Creek, Jebo Creek, Tufts Creek and their tributaries.  These streams could support 
Bonneville Cutthroat Trout (BCT) as streams of a similar size in the Bear River Range in Idaho 
demonstrate (Nieber Spring and outflow) as well as the Hells Hollow population in the NRA.  
Cheney Creek has lost its beaver population as evidenced by remnant beaver dams.  Others 
such as Jebo have been incised due to erosion.  Tufts Creek has been badly damaged by 
livestock entering prior to the grazing season, essentially remaining from snowmelt till snow 
arrives in fall.  Its springs and stream channel have suffered severe trampling damage.  All 
these streams flow perennially and have potential for BCT if given the chance. Many of these 
are in narrow canyons with steep slopes adjacent and should not be considered capable for 
livestock. 
 
UDWR (1997) in its Conservation Agreement and Strategy for BCT stated a goal to “Eliminate 
or minimize threats to BCT and its habitat to the greatest extent possible.”  The Forest Service 
is a signatory to this agreement.  It is incumbent on the WCNF now to recognize the potential of 
these streams, their great departure from PFC and take the necessary steps to restore habitat, 
stream flows and BCT, recognizing that livestock not only alter the stream directly through their 
grazing and trampling, but indirectly due to their alterations of surrounding habitats such as 
watershed condition, aspen and willow communities essential to beavers and for stream cover 
for fish.  The existence of the Hell’s Hollow population of BCT within a livestock exclosure is 
testimony to their need for protection from livestock.  Based on this exclosure, total exclusion of 
livestock is necessary to accomplish this. 
 
While boreal toad was mentioned, spotted frogs were not.  The DEIS should analyze spotted 
frogs.  Springs and associated wetlands are important for these and other amphibian species.  
The DEIS has failed to analyze the loss in aquatic habitat including wetlands from construction 
of water developments, ponds and dewatering of streams, springs and seeps from this activity.  
It has also failed to document the loss or damage to wetlands from livestock trampling and 
associated drying.  As Figure 1 shows, numerous water developments have been constructed 
within the NRA.  Many of these are in or adjacent to streams, springs and wetlands.  They also 
occur in narrow, steep canyons or in areas with highly erodible soils.  An assessment of the loss 
in wetlands and the damage to uplands should be done to show what the impacts of these 
numerous developments have been. They should be removed from non-capable area or close 
proximity to non-capable slopes and herding be used to control livestock distribution, rather than 
reliance on water developments, which have obviously failed in the NRA. 
 
Section 3.3 discusses heritage resources and notes the finding of lithic scatters associated with 
springs.  The role of livestock trampling and livestock-induced soil erosion needs to be 
addressed for all water developments and water sources as these impacts can result in severe 
soil disturbance and loss of archeological information. 
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Section 3.4 discusses range management.  On page 3-14, a 1968 report by the Randolph 
Ranger District stated that a 65% reduction in permitted grazing and management would be 
needed if present management continued.  That was from a level of approximately that grazed 
today (Appendix C).  Following this, the Forest Service constructed fences and developed 62 
stock water sources, many of which have fallen into disrepair.  The current conditions described 
in the DEIS include depleted plant communities across the allotment and damaged riparian 
areas.  This, along with the damage caused by these water developments and their associated 
sacrifice areas are significant and massive.  It is clear that the 65% reduction contemplated in 
1968, or even greater reductions, need to be reconsidered now, not a 1/3 reduction.  The very 
fact that none of this worked is evidenced by the Proposed Action although the Forest Service 
now insists on repeating these same mistakes by relying on more fences, “rest-rotation” and a 
return to these historic levels of stocking.  No amount of fences and rotation can make up for 
lack of available forage.  See our earlier discussion of stocking rates and grazing systems that 
summarize what range science says.  The Forest Service has presented no science to show 
that stocking rates equivalent to those employed today in the pastures to be grazed, coupled 
with one year rest, will be able to recover this area.  This section of the DEIS also documents 
the failures of fences to control livestock in the past with numerous trespass problems. These 
have been annual occurrences, yet has permit action ever been taken to correct them?  There 
was no  documentation of this although now we are promised it will be penalized as “excess 
use”, although no descriptions of penalties are provided.  It is clear that these permittees cannot 
manage their livestock because they have failed to do so in the past. 
 
We have discussed capability and stocking rates in our previous analysis and refer the reader to 
that section.  It is apparent from the previous discussion and analysis that there is insufficient 
forage to support the proposed level of livestock grazing on the NRA.  It is only the Forest 
Service’s unwillingness to actually determine available forage that perpetuates the myth that the 
NRA can be stocked at the level proposed and achieve significant improvement.  That is why no 
specific time limited goals for improvement are given.  The Forest Service knows that 
improvement has little chance to occur because the allotment is heavily damaged, unproductive, 
eroding and overstocked.  In fact, it will be 10 years before the fences are fully functional, if 
then.  Given the past record of fence maintenance, many more miles may have to be 
reconstructed, extending the period of fully functional fences indefinitely into the future. 
 
Section 3.5 fails because it forgets the values of wildlife-associated recreation including wildlife 
watching, fishing and hunting.  NFMA envisions that these must be evaluated as values 
foregone due to resource extraction such as livestock grazing which displaces these values.  
For example in its 2001 National Survey of Fishing, Hunting and Wildlife Watching Associated 
Recreation (USDOI et al 2002) showed that in Utah during 2001, 585,000 people hunted and 
fished and 806,000 people engaged in wildlife watching.  Expenditures during 2001 in Utah for 
fishing and hunting were $819,442,000 and for wildlife watching were $555,710,000.  These 
were for trip related equipment and other expenditures.  The Bear River Range and NRA are a 
regionally significant wildlife corridor and wildlife-related recreation should be recognized as the 
major use and economic benefit that it is.  Livestock grazing and its displacement of aesthetic, 
wildlife and fishery values must be evaluated in that context. 
 
Section 3.6 which analyzes the socioeconomics has centered its analysis on Rich County and 
ignored Cache County and its importance.  It also ignored the values just described for hunting, 
fishing and wildlife watching, instead focusing only on the livestock grazed on NRA and their 
supposed contribution to the Rich County economy.  There are a number of problems with this 
analysis.  
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The analysis does not account for the costs of fence construction, vegetation treatments and 
other activities associated with continued grazing of livestock on the NRA.  For example, the 
approximately 20 miles of fences for pasture division and completing boundaries could cost over 
$100,000 not to mention the required reconstruction.  Costs of vegetation treatments could be 
additional tens or hundreds of thousands of dollars.  All these have to be weighed against the 
benefit of continued grazing.  They have not been.  
 
The analysis gives the impression that there are 36 wage earners dependent on the cattle 
raised on the NRA, but does not reveal how many actual wage earners are full or part-time and 
what portion of their income derives directly from the NRA.  The following information for Rich 
County was taken from the State of Utah Governors’s Office website provides Demographic and 
Economic Analysis and summaries for the State.  The following information was taken from that 
site.  Those figures are tabulated in Table 23. 
 

Table 23.  Economic Statistics from Governor’s Office of Planning and Budget. 

Statistic Value 

Total Personal Income $28,800,000 (1998) 
Non-Agricultural Wages $8,100,000 (1999) 
Total Employment 774 persons (1999) 
Non-Agricultural Employment 547 persons (1999) 
Total Land Acreage in Rich County 658,012 acres 
Private and Local Government Land Ownership 385,585 acres (58.6%) 
Federal Land Ownership 219,776 acres (33.4%) 
State Land Ownership 52,640 acres (8%) 
Farm Acreage 523,744 acres 
Number of Farms 98 Full Time, 162 Total 
Market Value of Agricultural Products Sold $15,500,000 (1997)  93% livestock 

 
We can see from this data that the 27,500 acres of the NRA constitute a small fraction of the 
public land in Rich County.  In fact about half of the NRA is in Cache County.  This means that 
only about 2% of the land in Rich County is within the NRA. 
 
The analysis in the DEIS counts the total weight of all calves in the NRA as derived from the 
NRA.  In actual fact, they only live part of their lives in the NRA, or 80 days.  Assuming they are 
born on March 1 and sold on October 1, they are 240 days old at time of sale and are in the 
NRA only 1/3 of that time.  Therefore, the amount of gross receipts from sale that can be 
attributed to the NRA is 1/3 of the $544,320 claimed in the DEIS, or $179,600.  Based on the 
DEIS value of agriculture in Rich County, this is a mere 0.7% of Rich County agriculture income. 
 
According to data from the Governor’s Office of Planning and Budget, between 1997 and 1999, 
Non-Agricultural Wages and Salaries grew from $7,179,000 to $8,118,000 or an annual rate of 
$469,500.  So, the Non-Ag sector is growing at an annual rate equivalent to the nearly 3 times 
the annual value of cattle production on the NRA.  This shows the resilience of the Rich County 
economy and illustrates that livestock could be reduced or eliminated from the NRA with 
insignificant economic impact to Rich County and the analysis below shows the potential benefit 
of removing livestock from the NRA. 
 
Souder (1997) analyzed the economics of livestock grazing in the Central Winter Ecosystem 
Management Area on the Kaibab Plateau using readily available economic data.  His analysis 
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showed the values of various activities in the study area generated values that are tabulated in 
Table 23. 
 
Table 23.  Summary of Values Received Annually in the Central Winter EMA  

Resource Local Benefits 

Dispersed Recreation $6,400,000 (Locally and Regionally) 
Hunting Mule Deer and Turkey $719,392 (Mule Deer = $470,528) 
Livestock Grazing $43,283 
Fuelwood Gathering $45,492 

 
This analysis shows that hunting mule deer returned over 10 times the benefit to the local 
economy than livestock grazing, which returned less than fuelwood gathering.  Given the ability 
of Forest Service lands in the NRA to support mule deer, elk, moose, sage grouse, trout and 
other wildlife species that are economically valuable, it is the Forest Service’s duty to perform an 
analysis of alternatives that addresses economics, the values of all resources and the loss in 
these values for each AUM consumed by livestock.  It must also evaluate the loss of aesthetics 
in the NRA due to the presence of trampled and polluted water sources, bare ground, dust, flies 
and manure, all of which discourages myself and others from hiking and camping in the 
allotment. 
 
Section 3.7 in its discussion of rangeland vegetation has failed to determine the current 
production of palatable grasses and forbs, and thereby, risks continuing depletion of these plant 
communities perhaps leading to an irreversible and irretrievable loss of the diversity and 
productivity of these lands within the NRA.  We have provided detailed discussions and analysis 
of these plant communities and their productivity as revealed by various Forest Service reports, 
soil surveys and our own data.  The preponderance of evidence is that productivity has declined 
by nearly 90%, yet livestock grazing is proposed at historic levels that are not in line with current 
productivity.  This leads to continuation of nutrient loss and loss of sustainability.  It is incumbent 
on the Forest Service to do what is necessary to document these current conditions of the plant 
communities across the NRA.  It would not have been difficult to establish and measure ground 
cover, plant species composition and production of grasses and palatable forbs in the different 
plant communities, yet the Forest Service has not done this.   This information could have been 
obtained at a fraction of the effort used in preparing the DEIS, could have lead to data certain 
with which to establish livestock stocking rates, yet was not done.  This is a critical omission that 
is counter to the best science. 
 
A note on the Willow Creek Ecology monitoring sites.  The DEIS has confused some of the 
locations between our long-term sites that are on both the North Rich and Little Bear Allotments.  
The year 2000 sites revisited two of our long term sites in the NRA and one control immediately 
outside the NRA to the north.  It and established eight additional sites.  With the exception of the 
Hardware Ranch Control site in a big sagebrush community in a road right of way that is 
ungrazed, the others are within the NRA or immediately adjacent in areas typically grazed by 
cattle from the NRA. 
 
Regarding the DEIS assessment of condition in the various vegetation types in the NRA, more 
sites are needed as described above and the role of livestock in depleting aspen regeneration 
must be assessed accurately.  It is clear that the lack of forage within the NRA has lead to 
serious depletion of young age classes of aspen and compromised nutrient cycling across the 
NRA.  All monitoring sites must be described with their lat/long so they can be visited by third 
parties and a map showing the locations, proximity to water and vegetation types should be 
provided. 
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Section 3.8 discussed soil and water resources.  The DEIS claims that much of the allotment 
has good soil conditions, this does not mesh with the description of plant communities that 
describe depleted plant communities and effects of livestock grazing and trampling where only 
better conditions exist far from water (page 3-44).  The proliferation of water developments 
across the NRA in the 1960’s has lead to livestock presence in forested areas where trampling 
and grazing has depleted herbaceous vegetation, trampled and disturbed litter layers and on 
slopes created soil erosion and movement.  The description provided on page (3-15) where 
soils with degraded conditions occur includes, “…within sinks, in areas of poor soil productivity, 
that is likely caused by historic overgrazing, and in riparian areas. Soil degradation commonly 
occurs from low ground cover, compacted or puddled surface soil horizons, and accelerated rill 
and gully erosion.”  Given the historic overgrazing and documented soil loss across the NRA, 
any claim of the allotment soils resources being in stable condition today cannot be believed, 
especially when one considers the reduced ground cover present today, the steep slopes 
adjacent to water sources.  Certainly the Cache and Rich County soil surveys indicate many of 
the soils in the NRA are highly erodible.  The Forest Service must map these soils, describe 
their condition and model erosion rates using RUSLE or a suitable calculation.  The information 
contained in Attachment 1 certainly shows that erosion accelerates when ground cover drops 
below 100% on slopes of 30% or more.  Given the presence of numerous water developments 
in and adjacent to these non-capable areas, highly erodible soils and heavy livestock use,  it is 
critical that site-specific data and analyses be done.  
 
We have mentioned previously that water resources have been severely impacted across the 
NRA.  Some 60 to 80 water developments have blocked drainages, replaced springs and seeps 
and resulted in destruction of wetlands.  These have not been assessed or their losses counted.  
We have mentioned altered hydrology through alteration of soils and vegetation.  This has not 
been addressed with an assessment of the alteration of stream flows in all the drainages served 
by the NRA.  Application of RUSLE and other methods that take into account soil compaction, 
loss of cover, infiltration and so forth could be used to calculate these changes and changes to 
ground water recharge. 
 
We have previously documented the relationship of cattle to fecal coliform pollution in Spawn 
Creek and its tributaties in Carter (1998).  Interestingly, when the data reported in the DEIS was 
collected, it was done when livestock were not present, explaining the difference in the high 
levels we found compared to Forest data. The Forest also monitored those locations least 
sensitive to fecal coliform contamination, with higher flow such as the First Right tributary to 
Spawn Creek.  Further, the site in Temple Fork was upstream of cattle.  The evidence is clear 
from the data and review we provided above that when cattle are present, high levels of fecal 
coliform are present as well.  Other impacts such as sedimentation in Spawn Creek from the 
historic trespass grazing in its watershed ny NRA cattle have not been addressed, not has the 
loss of beaver populations in the area affected been analyzed.  Inspection of these beaver dams 
show they were filled with silt eroding from the areas trespassed grazed by NRA cattle and Little 
Bear sheep.    
 
These were not assessed in other streams such as Saddle Creek.  Our review makes clear that 
sediment is a serious problem and livestock grazing accelerates sedimentation of streams.  Yet, 
the DEIS continues to blame roads or blown out beaver dams for channel scour without looking 
at the watershed conditions that lead to accelerated runoff and the collapse of beaver dams.  An 
examination of beaver dams shows high accumulations of sediment.  In Tufts Creek, it is 
described as only flowing for a few hundred feet without analyzing its watershed condition, 
compacted soils, barren vegetation condition that lead to depletion of groundwater and late-



 60

season flows.  These factors must be taken into account for all streams in the NRA.  Further, it 
is clear from the conditions described for all the riparian areas, springs and streams that total 
exclusion of livestock is the only means by which they can be restored.  If exclosures are used, 
they still don’t address watershed condition. 
 
Section 3.9 fails to account for wildlife displaced by forage competition with livestock.   For 
example, deer and elk rely on similar foods as cattle during spring, summer and fall.  The cattle 
AUMs planned for NRA are equivalent to hundreds of deer and elk, not to mention thousands of 
smaller mammals and birds.  There is no analysis of behavioral modification by wildlife in their 
efforts to find food and cover and displacement by livestock. 
 
Gray wolf have been moving through this area.  Planning must include measures that allow for 
wolves as they are very likely to establish in the area.  This can be foreseen and should be 
addressed.  Some ranch operations are using riding and hazing (Sun Ranch, Montana) to graze 
their cattle in the presence of wolves.  These techniques have been successful. 
 
Management Indicator Species are not adequately addressed.  The obvious depletion of 
herbaceous plants has undoubtedly affected prey base for goshawk, snowshoe hare and other 
predators.  The recommended utilization levels for goshawk home range (20%) must be 
implemented across the NRA as that will be protective of other species as well.  The snowshoe 
hare densities shown in DEIS Table 3.18 indicate that plant communities most heavily used by 
livestock such as aspen are least used by snowshoe hare.  The loss of young aspen and willow 
have affected the ability of beavers to occupy the perennial drainages in the NRA.  Combined 
with this, depletion of streamflows and sedimentation due to livestock grazing has probably 
contributed to loss of beavers across the NRA. 
 
Here we incorporate the comments on this DEIS by Bruce Pendery, and our joint appeal of the 
WCNF Forest Plan.  We also request an extension of the comment period to allow time for 
further analysis. 
 
4.3  Chapter 4 The Environmental Effects 
 
We have expressed the need for an additional alternative including no new fences and constant 
riding/herding to manage livestock along with a greatly reduced stocking rate as recommended 
in the 1968 report of the Randolph Ranger District and based on capacity surveys.  These 
should be combined into a fourth alternative.  The reduced stocking combined with constant 
riding costs less (no fences), alleviates issues of restoration projects such as prescribed burns 
and other treatments as the riders could haze the cattle away from these area and keep them 
away from streams, wetlands and riparian areas to allow their recovery. 
 
The analysis of all alternatives must be based on the reality of the depleted plant communities 
that exist in the NRA.  Until data is collected to show what the available forage actually is, any 
alternative that stocks the allotment at any level is unreliable and risky.  The factors we have 
exhaustively  researched and discussed above must be included in any analysis of effects. 
 
The DEIS did not address the role of livestock grazing in creating conditions leading to 
catastrophic fire. 
 
The Forest Service did not survey habitats in proximity to water developments to provide an 
analysis of the impacts of water developments to nearby habitats. 
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The DEIS did not address the role of mycorrhizal fungi in nutrient cycling and the role of 
livestock in disrupting the fungi and nutrient cycle. 
 
The DEIS did not address the sustainability of continued livestock grazing. 
 
The DEIS did not address the change in water balance to the watersheds in the NRA due to 
aspen-conifer conversion.  It did not address the loss of stream flow due to this conversion and 
other impacts to the watersheds due to livestock. 
 
Finally, given the status of the resources in the NRA, the only acceptable alternative offered in 
the DEIS is the No Grazing Alternative. 
 
Signed: 
 
 
 
John G. Carter, PhD 
Utah Director 
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March 15, 2004 
 
Robert A. Cruz 
Logan Ranger District 
150 East Highway 89 
Logan, Utah 84321 
 
Re: Comments on the North Rich Allotment Final Environmental Impact Statement 
 
Dear Mr. Cruz: 
 
Please accept these comments on the Final Environmental Impact Statement for the North 
Rich Allotment.  These comments reiterate issues and recommendations that were offered 
in our comments to the draft EIS.  We also provide additional analysis that shows your 
selection of the preferred alternative fails to meet the Forest Service requirement to manage  
without impairment of the productivity of the land. 
 
At this time, we reaffirm that we are submitting as comments to the final EIS the same 
comments submitted earlier to this decision process.  You have copies of these and they will 
not be attached to this letter. 
 
These comments are organized into the following sections.  The first section summarizes the 
action proposed and our concerns, the next section explains the requirements that any 
decision must meet, the third describes the proposed action and the fourth analyzes how 
this recommendation does or does not meet the Forest Service requirements.  Next we 
present a section describing the compliance of the Forest Service and permittees to follow 
past decisions.  Following this, we present a remedy that meets the required needs for range 
management. 
 
Prior to a decision being made, we request a meeting with the District Ranger, Forest 
Ecologist and Forest Supervisor to resolve the issues we have raised.  In addition, we 
request written notice of the final decision and, should we disagree with that decision, an 
explanation of any further opportunities for additional administrative review that we may 
pursue.  We request a copy of the final grazing permit and operating plan that will follow 
this record of decision on the North Rich Allotment. 
 
Sincerely, 
 
 
 
John Carter   Jim Catlin
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COMMENTS, ANALYSIS AND REMEDIES FOR THE NORTH RICH FEIS 
Wild Utah Project 

Western Watersheds Project 
March 15, 2004 

 
1.0 Executive Summary and Background 
 
These comments describe the Wasatch Cache National Forest’s decision to change 
livestock grazing on the North Rich Grazing Allotment.   Located at the top and south 
of Logan Canyon, the North Rich Allotment includes the crest of the Bear River Range.  
The four mile by eleven mile area includes pine forest, aspen groves, mountain 
meadows, and sage bush areas about 8,000 feet in elevation. The growing season is 
short at about 70 days. 
 
The North Rich Allotment lies directly in one of this continent’s more important wildlife 
migration routes.  This mountainous area forms a critical linkage for the Canada lynx, 
elk, bear, moose and a long list of other species.  Like canaries in a coal mine, the loss 
of the lynx from this area signals larger problems on the land.  The productivity and 
function of this area for wildlife has been seriously impaired. 
 
Each year for many decades, the Forest Service has allowed over a thousand head of 
cattle to graze for three and a half months during and after the growing season.  
Forest Service range monitoring has identified that almost all streams, riparian areas 
and the majority of uplands in this allotment are in “unsatisfactory condition.  Bare 
ground dominates in a number of areas where a healthy plant community would have 
less than 10% bare ground.  Frogs and fish native to this area used to frequent the 
dozens of streams and springs in the North Rich Allotment.  Today they are now found 
only in the few protected stream reaches and ponds.  Riparian areas are grazed at 
utilization levels that exceed the standard and utilization standards used allow 
excessive use of riparian grasses, lowering productivity. 
 
For decades, grazing in the North Rich Allotment has exceeded the carrying capacity of 
the land. The Forest Service recognized this problem in its 1969 NRA AMP and again 
recognizes it in its 2004 FEIS.  As a result, the Forest Service is proposing changes.  
Under the preferred alternative, the number of livestock would be reduced from 1,260 
to 900 or less and rest rotation would begin.  But, this is not a firm commitment.  New 
fences are proposed that would divide the allotment into three pastures.  Each year 
two pastures would be grazed at about the same intensity as in the past and one 
pasture would be rested for one year.   
 
The success of this proposal is contingent on several assumptions. These are:   
 

• Forage production in the North Rich Allotment is at the same level as 1963. 
• Livestock stocking numbers are based on this level of production. 
• Even though rest rotation has been tried in this allotment in the past, the 
Forest Service promises success due to increased monitoring and quick removal of 
livestock once utilization reaches a threshold level.   
• It may take about eight years before the pasture fences are completed.  In the 
interim, the grazing permittee will be required to intensively herd and control  
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livestock in patterns that meet utilization standards and allow complete rest of one 
pasture each year.    
• The Forest Service is hoping for a new change in permittee behavior even 
though in the 90s, the Forest Service documented 19 events where the grazing use 
was in the wrong place at the wrong time. 

 
The management problems in the North Rich Allotment underscore some fundamental 
problems in how grazing decisions are made in most allotments.  There appears to be 
a major disconnect between science and management practices.  Further, the claimed 
productivity of these rangelands certainly misrepresents the current conditions found 
on the land.  The FEIS uses amounts of plant productivity that mimic the ideal 
potential natural plant community while admitting that most lands are below this 
potential. 
 
In every instance in which the Forest Service can overestimate a condition in order to 
favor livestock grazing as proposed, it does.  There is general agreement that past and 
current management has led to an impairment of the condition and productivity of the 
land.  Any incremental improvement as a result of the proposed action is uncertain 
and has not been proven in the FEIS or by past actions by the Forest Service or 
permittees.  It is unlikely that the proposed action will restore the condition and 
productivity of the land to its potential and this is admitted in the FEIS.  In fact, the 
Forest Service has failed to provide any evidence that its proposed action will improve, 
rather than further degrade, the condition and productivity of the land.   
 
We argue that continuing management that impairs the productivity of the land is a 
disservice to the wildlife, and violates the law.  The Forest Service, by continuing to 
allow degradation of the land, places at risk the health of the watershed and those 
communities that depend on it. 
 
In Section 6.0 of these comments we recommend a remedy to address the failures in 
past management and of the Proposed Action. 
 
2.0 Grazing Management Requirements 
 
The Forest Service has chosen not to address significant issues in this plan.  By 
violating NEPA, the Forest Service has failed to address those issues raised in an 
appeal of the forest plan as well as those raised in our comments on the DEIS.  Failure 
to address these relevant issues in the NRA decision process places at risk this 
decision process.  The Forest Service should address these prior to making this 
decision. 
 
This section presents a few of the requirements that the Forest Service must follow.  
Other equally important requirements have been mentioned in some detail in earlier 
comments.  Those requirements should also be considered included in these 
comments. 
 
Multiple use and sustained yield:  The “law governing multiple use, sustained yield 
management has been largely ignored” stated George Cameron Coggins (1984) in 
“Public rangeland management law.”  In his article he directly addressed multiple use 
as it applies to National Forests.  National Forests must be administered for “multiple 
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use and sustained yield.”(16 U.S.C. 529) Under section 531 of the Multiple Use and 
Sustained Yield Act multiple use means “the management of all the various renewable 
surface resources of the national forests . . . without impairment of the productivity of 
the land . . .”.  Sustained yield means managing National Forests for “the achievement 
and maintenance in perpetuity of a high-level annual or regular periodic output of the 
various renewable resources.” 16 U.S.C. 531. 
 
Confusion over this topic can be seen in the North Rich allotment FEIS where the 
proposed action is seen as adequate as long as over the course of time this decision 
improves range conditions.   Under this incorrect interpretation, the Forest Service 
would be allowed to define the desired management goal to any arbitrary level of 
productivity.  Clearly, this interpretation is in conflict with the requirements just 
described under multiple use.  
 
Productivity of rangelands includes not only forage production for livestock but also 
for meeting the needs of wildlife.  Range condition which measures current 
productivity of grasses and herbaceous plants relative to the potential for a particular 
site offers a standard to assess the condition of the range.   From the data presented 
in this FEIS, range productivity and condition has not been assessed for this allotment 
since 1963.    
 
“The suitability and potential capability fo the National Forest System lands for 
producing forage for grazing animals and for providing habitat for management indicator 
species shall be determined.” (36 CFR 219.220).   The Revised Forest Plan did not 
“repeat the in-depth analysis” found in the Rangeland Health EIS (RHEIS).   Neither 
the Revised Forest Plan nor the earlier (RHEIS) addressed the suitability of Wasatch 
Cache National Forest lands for grazing.  The Forest Plan does identify those lands 
capable of supporting grazing but nowhere in these documents does the Forest Service 
establish out of those lands that are capable those lands that are suitable for livestock 
grazing.  Neither did the Forest Plan reveal which lands were capable, but merely 
tabulated them without specifics. 
 
Only those lands suitable for livestock grazing can be allocated to this use.  Without 
knowing which parts of the North Rich Allotment are suitable for grazing, it is 
impossible to determine the stocking level and grazing management for this allotment 
 
3.0  Proposed action 
 
The FEIS proposed action makes unclear the exact management proposed by the 
Forest Service for the North Rich Allotment.  Grazing permits are issued with a season 
of use, the number of allowed grazing stock, and other management prescriptions.  
The FEIS, in making its recommendations, does not describe the specific management 
parameters that will appear in the results of this decision, a permit to graze.   Here are 
a few of these FEIS recommendations: 
 

• Three pastures would be established dividing the allotment three relatively 
equal parts. 
• One pasture would be rested for a year while two others are grazed.  The 
pasture rested would rotate each year.   
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• 21 miles of new or repaired fence would be need for the three pastures.  
Approximately two miles of fence would be completed each year leading to the 
completion of the pasture boundary fences by the end of the permit period. 
• The draft North Rich Allotment EIS identified 10,355 acres of this allotment as 
capable of supporting livestock grazing.  With no explanation, the final EIS 
identifies 16,500 acres as capable. 
• Forage productivity for plant community types were assumed to not have 
changed in the past 40 years based on past trend monitoring. 
• Utilization of forage is to be set at 50% for upland range in satisfactory 
condition and 35% for upland range in unsatisfactory condition.  
• The number of livestock that will be allowed to be grazed is left undetermined. 
“Livestock numbers and/or seasons may be adjusted following three years of 
mapping and monitoring of use and distribution”.  The FEIS is unclear what the 
permit will specify in term of animal numbers and AUMs. 
• Monitoring will include utilization in upland and riparian areas.  Monitoring will 
also include mapping of the distribution of grazing use for each season. Monitoring 
does not include an assessment of forage productivity or plant community function 
for wildlife. 
• 16 miles of fence will be constructed to protect three riparian areas. 
• Vegetation manipulation projects are planned.  These include mechanical 
destruction of sagebrush, fire, chemical treatment of noxious weeks, and seedings.  
• Grazing would start after June 16 and continue for a period of between 80 days 
and 104 days 

 
 
4.0 Analysis of the proposed action 
  
4.1  Forage Needs Other Than Cattle 
 
Utilization standards allow for grazing up to a certain percentage of the above ground 
annual growth of forage plants.  Some of the research is presented in the RHEIS 
(pages 2-13 thru 15)   
 
Often cited, Franklin Crider’s (Crider 1955) study on root growth stoppage from plant 
top removal provided quantitative measurements of plant regrowth under different 
amounts of removal.   Three midwest perennial grasses were grown from seed in pots 
under ideal conditions of watering and fertilization.  After sixty days of growth, these 
potted grasses were clipped once at intervals from 10% to 90% of the above ground 
biomass.  Repeat clippings of the potted grasses were made every two days clipping to 
the same height as the original clipped percent.  The experiment lasted thirty three 
days at which time root growth became inhibited by the size of the pot.  From this 
analysis, Crider concluded that under these ideal growing conditions that if these 
species of grasses had 40% or less of their aboveground biomass clipped either once or 
many times, than the net root mass was the same or more at the end of the 
experiment.  This was used to make the assumption that grazing during the entire 
growing season at 40% or less would sustain plants from one season to the next. 
 
Let’s assume for the moment that Crider’s finding (40% removal in a growing season) 
also represents those conditions found in the North Rich Allotment.  Again accepting 
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Crider’s assumptions apply, then the 40% removed needs to be shared with all 
animals that require forage.  Some is needed for wild grazers (insects, nematodes, 
mammals), some for the generation of litter and nutrient regeneration.  A certain 
amount of the plant needs to remain to ensure regeneration of the plant and to ensure 
plant community structure is sufficient for wildlife habitat needs and soil erosion 
protection. 
 
Existing research helps answer the question on how much of the annual plant growth 
is required for wild grazers.  For a detailed discussion of this research we recommend 
that you download Catlin et al (2003) from: 
 
  http://rangenet.org/directory/jonesa/sulrprec/index.html 
 
Based on a number of studies of mammal consumption of forage, here are some 
annual forage consumption needs for mammals where mammal populations are at or 
near their potential:    
 

• Deer  12.7 kg/hectare  
• Rabbits 72.7 kg/hectare 
• Rodents 142.3 kg/hectare 
• Total 227.6 kg/hectare 202 lb/acre 

 
Less is understand regarding the typical vegetation needs for insects..  What we do 
know is that insects occupy a significant role.  For example, harvester ants are 
granivores with inidividual colony populations of tens of thousands of individuals.  
Even in the driest and hottest parts of North America, the total biomass of one species 
of harvester ant, Messor (Veromessor) pergandei has approximately the same total 
biomass as the total rodent population in the same area.  One of many ecological roles  
harvester ants fulfill is dispersing plants as a result of accidental abandoning seed 
near the nest. 
 
Insect populations vary more radically than most other rangeland components.  Super 
abundances of, for example, the desert locust can consume the equivalent of what 
150,000 head of cattle eat.  The forage capacity model used here will focus on the 
typical population needs of insects.  Where populations of insects over a short period 
of time reach extraordinary populations, we suggest that those situations be treated 
with appropriate range management actions to take them into account.   
 
A number of studies have reported the percent of plant growth consumed by insects.  
For grassland and savannah, insect consumption of a single species varied from less 
than 1% to 19% with a mean of 3.5% (Wiegert and Peterson, 1983).  Rangeland 
grasshoppers consume between 1- 3% in typical years (Mispagel 1978) and up to 99% 
in periods of super abundance (Nerny and Hamilton 1969).  Hewitt and Onsager 
(1983) suggest that between 21-23% of available range forage is consumed by all 
grasshopper species in the western U.S. each year. 
 
Nematodes provide critical soil nutrient and structure functions.  This complex array 
of species normally has a higher diversity and biomass than any other rangeland flora 
and fauna combined. Nematodes should be considered as a component in the 
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consumption of rangeland plants.  Some nematodes consume plants.  Ingham and 
Detling (1984) estimated that nematodes consumed between 6 and 13 % of below 
ground net productivity in the mixed grass prairie.  Other studies by Scott et al (1979) 
and Anderson (1987) found that root feeding arthropods and nematodes consume 
between 7-26% of the net productivity in normal years.  For the full citations to these 
studies please visit the paper at the web site shown above.   
 
The 1969 NRA AMP stated goals of attaining maximum forage production on suitable 
range through revegetation, control of undesirable plants, natural vegetal 
improvement and proper grazing management.  It provided a history of use on the 
allotment showing a gradual reduction of stocking levels until arriving at 4700 AUMs 
in 1963 with a grazing season of 6/16 to 9/30.  It estimated that 125 elk and 200 deer 
spend 6 months per year on the allotment for totals of 700 elk months and 1200 deer 
months.  Using Holechek et al (2001) the AUMs required by deer and elk would be: 
 

• 700 elk months x 0.7 AUM/elk month  = 525 AUMs 
• 1200 deer months x 0.15 AUM/deer month = 180 AUMs 

• Total elk and deer AUMs = 705 AUMs 
 
In addition, the FEIS in section 3.4.3 indicates that 700 domestic sheep trail thru the 
allotment, bedding for one night.  This affects the North Unit.  Using figures from 
Holechek et al (2001) for domestic sheep, each sheep is 0.15 of an animal unit (a cow 
is 1.0).   Given that each sheep is really a ewe and two lambs, the total number of 
sheep trailing through NRA is 2100.  Their calculated AUMs is therefore: 
 
 2100 sheep x 4 days ÷ 30 days  = 280 AUMs 
 
The total combined use by domestic sheep, deer and elk on the NRA is therefore, 985 
AUMs.  This use was not taken into account in establishing grazing capacity or setting 
utilization rates.  The total forage needs of these listed animals and other wildlife and 
insects must be taken into account, in addition to the reserve needed to promote 
watershed protection, prevent soil erosion and increased ground cover.  Considering 
the needs of these animals will reduce the stocking rate of cattle significantly.  Using 
the forage capacity based on potential production and capable acres in the DEIS and 
taking out the 985 AUMs needed for elk, deer, domestic and the 222 AUMs allocated 
to other wild grazers results in the cattle stocking rate shown in Table 1. 
 
Table  1 .  Calculation of Cattle Stocking Rate Based on DEIS Capable Acres and 
Potential Plant Production. 

Rotation Sequence Capable acres Forage 
Produced

Game/ & 
Sheep 

equivalent 
AUMs 

Other wild
grazer 
needs, 

equivalent
AUMs 

Cattle 
Stocking
Level for

(80 
days) 

North & Middle Pastures 5550 4806300 985 222 250 
Middle and South Pastures 7675 6646550 985 222 500 
South and North Pastures 7385 6395410 985 222 466 

Assumptions:  Average of 866 lb/acres of forage produced reflecting potential claimed by the 
Forest Service;  40% utilization allowed; 10305 acres capable in NRA.  Other wildlife grazing 
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use is based on the AUM consumption rate of  982 lb/AUM and we use the expected 
consumption for rabbits and other mammals, insects and soil nematodes. 
 
It cannot be over-emphasized that even these reduced stocking levels are still based on 
potential production that does not currently exist in the NRA.   
 
4.2  Utilization Standards 
 
What we know with some authority is that the 50% utilization standard for uplands in 
satisfactory condition (RHEIS) used by the Forest Service is in conflict with all the 
scientific studies we have reviewed to date and clearly results in impairment of the 
productivity and the health of the land.  Clearly, our reviews in Catlin et al (2003) and 
in our comments on the DEIS point out that allowable use levels should be less than 
30% on land in satisfactory condition to prevent loss of productivity.  Lands in 
unsatisfactory condition will need even more stringent measures. 
 
Let’s assume grazing in the NRA begins two months into the growing season, then 
Crider’s 40% use must be shared with wild mammals, insects, nematodes at a level 
that maintains litter, soil nutrients, and plant community productivity, composition, 
and structure.  From what grows on rangelands, between 400 to 800 lb/acre of forage 
needs to be allocated to wild grazers and ecological needs. 
 
Further problems are revealed by inspection of Attachment 1 in which we summarize 
riparian monitoring data of the Forest Service.  The entry for Bear Wallow on 7/9/93 
shows that when N. sedge stubble height was reduced to 7.9 inches, well above any 
Forest standard, riparian grasses had been utilized at a 70% rate.  Yet, the Forest 
Service has never even looked into the issue of the relationship of its riparian greenline 
stubble height standard and the effects of this standard on riparian productivity.  This 
is the flaw we have previously pointed out in our study of Spawn Creek (Carter 1998) 
that showed before N. sedge had been reduced in height to the standard of 6”, riparian 
grasses had been reduced to 2” stubble height and 89% of streambanks had been 
trampled, compacted or were actively eroding into the stream.   
 
Lile et al (2003), compared clipping of N. sedge to stubble heights of 2” and 4”  during 
early season, late season and multiple clippings to both heights.  Late season use or 2” 
stubble height did not allow recovery.  Only the 4” early season use achieved the 4” 
criteria, but did not regrow to meet the 6” criteria.  Shultz and Leininger (1990) 
compared riparian herbaceous vegetation production in long-term exclosures to plots 
grazed at 65% use.  The grazed plots only produced 50% of the vegetation produced in 
the exclosure.  The evidence of overuse cited for the NRA clearly demonstrates the use 
levels proposed will result in reduction of the productivity of the land – clearly a 
violation of NFMA.    
 
4.3 Rest Rotation Grazing   
 
Rest rotation has been practiced for long periods of time in this allotment.  This is 
referenced in a number of places in the FEIS for North Rich.  In fact, the 1969 NRA 
AMP shows the same three pasture system proposed here.  The 1994 NRA AMP 
showed that the system did not work, fences were not maintained and all were 
abandoned by 1988.  At that time, management went back to the defacto situation on 
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the ground.  In the FEIS, the Forest Service has admitted that they have no experience 
in this allotment that the rest rotation achieved the goals identified.  Instead, they cite 
two papers by Eckert and Spencer as supporting the concept of rest rotation.  These 
papers conclude that rest rotation where forage utilization was 65% did not lead to 
range improvement.  The two allotments studied were Great Basin shrub lands in 
Nevada that had average precipitation of 10 inches a year and produced 100 lb/acre 
and 85 lb/acre of forage on average. 
 
A more comprehensive discussion of rest rotation is found in Clary and Webster’s 
General Technical Report titled “Managing Grazing of Riparian Areas in the 
Intermountain Region.” (Clary and Webster 1989).  They summarize a dozen studies 
that show that significant increase in forage production with decreased intensities of 
grazing.  The article described the improvements found in reducing grazing from 
heavy, to moderate and then to light grazing. Heavy grazing with utilization above 50% 
is described as heavy, moderate is 50% and 25-30% is called light grazing in most of 
these studies.  
 
Clary and Webster’s study suggests “that managers should place more emphasis on 
proper stocking intensity and less on grazing system implementation.  The concentrated 
use of grazing pastures is not compensated for during rest years if grazing use is heavy.  
In summary, although grazing systems have great intuitive appeal, they are apparently 
of less consequence that once thought.  In fact as long as good management is practiced 
so that there is control of livestock distribution and grazing intensity, the specific grazing 
system employed may not be significant.” 
  
Appendix B in Catlin et al (2003) provides a review of grazing systems including rest 
rotation.  It summarizes more than 40 studies concerning rest rotation and related 
issues.  Short term rest (one year), which is what is proposed in the FEIS, does not 
lead to significant improvements of deteriorated ranges.  Further, the long-term range 
studies analyzed in Holechek et al (2001), reviewed in our comments on the DEIS,  
show that it is stocking rate, not water developments, or grazing systems that are 
most important in maintaining or improving rangeland productivity.  
 
A review of the Forest Service’s Grazing Impact Analysis monitoring field data showed 
that use in the NRA is generally moderate to heavy using the terminology of Holechek 
et al (2001) and Clary and Webster (1989).  Based on these analyses and management 
proposed in the North Rich Allotment, rest rotation at the stocking levels that replicate 
past intensities of grazing will not lead to significant range improvements.   
 
4.4  Response to drought 
 
Times of drought and other episodic periods where plant growth is reduced during a 
year are not uncommon.  In addition to drought, insect superabundance and 
shortened growing seasons due to temperature are also other situations that require 
reductions in the number/length of grazing in an allotment.  Past monitoring records, 
allotment management plans, and the current FEIS  show exceedances of proper use 
criteria during periods of lower than average precipitation.  We pointed this out in 
Figures 20 and 21 in our comments on the DEIS.   
 
That analysis illustrated the precipitation over time and the amount of grazing that 
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occurred during the grazing season over the same number of years.  We also cited 
detailed literature on range science studies and recommendations to allow for drought 
and maintain production.   Generally, this requires light grazing (<30% use) during 
normal years and destocking or rest during drought years and until recovery. 
 
In the late 1980’s, for example, precipitation was approximately half of normal.  The 
amount of annual forage production is strongly tied to precipitation and in this case, 
would have resulted in these years having a significant reduction in the available 
forage.  Yet, during these years, before condition ever returned to norma, grazing use 
was increased.  The proposed action presented for the North Rich Allotment does 
nothing to correct this problem.   
 
4.5 Past and Potential Forage Production on the NRA 
 
Based on 1963 data, the North Rich Allotment FEIS reports in Table 3.12 mean forage 
production by different plant community types.   These production estimates have not 
been updated for forty years and they vastly exceed the available forage that NRCS soil 
surveys establish for these plant communities.  The Forest Service makes the 
assumption that this range productivity has not changed in forty years and represents 
today’s forage production, yet these numbers appear to reflect the estimated potential 
forage productivity of these communities, not the actual.   
 
Potential productivity should reflect the condition of these habitat types prior to Anglo 
occupation of the west, and before livestock grazing depleted the plant communities.   
Based on the Forest Service’s Summary for Grazing Impact Analysis Field Data 
obtained in our FOIA, the percent of bare ground found in most of the sample sites is 
substantially less than the standard reflected for the  desired plant community.  The 
high percent bare ground also reflects the data collected by Carter et al (2000) and 
provided to you in our comments on the DEIS.  These data show a vastly depleted 
herbaceous vegetation community, with about 10% potential grass cover in uplands. 
 
(Carter 2002) analyzed a number of factors including the amount of bare ground 
found in an allotment that was currently grazed and one that has not seen livestock 
grazing for decades.  In the ungrazed allotment, bare ground in each of three sample 
sites was less than 1% and grasses provided ground cover  between 35-60%.  In the 
grazed allotment, bare ground ranged from 26-67% and grass 2-14% of ground cover.  
The importance in this lesson is that the standing forage biomass sampled in 
September averaged 530 lb/acre for the ungrazed allotment and 170lb/acre for the 
grazed allotmen, or two-thirds less.  The study cited for the NRA (Carter et al 2000) 
also showed a vast difference in ground cover and production in control vs grazed 
areas, with grazed areas severely depleted compared to ungrazed controls.  The 
relevance of this lesson is that rangelands that have substantially more bare ground 
than expected also have sharply reduced forage production.   
 
4.6  Historical Capacity Determinations for the North Rich Allotment 
 
The 1969 NRA AMP estimated grazing capacity without range improvemtns such as 
pastsures and water developments.  This estimate was based on 50% use of desirable 
forage plants and 30 pounds dry weight consumption for a cow and calf.  The capacity 
was then estimated at 2570 AUMs for Forest land and 839 AUMs for private and State 
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lands, for a total of 3409 AUMs.  The AMP noted that the National Forest portion of 
the allotment was 1300 AUMs over the 4680 AUMs obligated (preference) if all suitable 
range was used uniformly.  It concluded that total use needed to be reduced 55 – 60% 
under the existing management.  That would have resulted in a stocking rate of: 
 
 4680 AUMs x 45% = 2106 AUMs or less 
 
Grazing capacity with proposed range improvements was estimated to be 5338 animal 
months on Forest and 1746 animal months on State and private land based on 
allocating 50% of the forage of D & I species to cattle.  Daily forage consumption by a 
cow/calf pair was set at 30 lbs/day.  The AMP concluded that only 60 - 67% of the 
AUMs would be harvested.  This would result in use of 4500 AUMs for the allotment.  
But, that would only have been with the potential plant community. 
 
This increased capacity was also based on instituting a 3 pasture rest-rotation system, 
engaging in vegetation treatments in addition to fence construction and water 
developments.  The three pastures were designated North, Middle and South.  Their 
attributes were as shown in Table 2.  The system of management and development 
was designed in cooperation with the permittees and a Cooperative Agreement was 
signed. 
 
Table 2 . Grazing system and range improvements implemented in 1969 AMP 

Statistic North Pasture Middle 
Pasture 

South 
Pasture Totals 

Suitable Acres 6400 5596 4736 16732 
AUMs 2400 2238 2134 6772 
Existing Fences    6 miles 
Existing Water 
Developments    

30 with all in 
need of 
rehabilitation 

Proposed Fences 

   

11.5 miles of 
division and 
south boundary 
fence 

Proposed Water 
Developments 21 16 25 62 

Sagebrush 
spray 700 acres 400 acres 300 acres 1400 acres 

Reseeding  165 acres 300 acres 465 acres 
Gopher control  110 acres  110 acres 
 
Construction of proposed fences and water developments was by the Forest Service 
with the exception of sharing construction of 3.5 miles of division fence with 
permittees.  Maintenance responsibility for all water developments and fences was 
assigned to permittees.   
 
With implementation of the developments and grazing system in the 1969 AMP, the 
planned grazing season was 6/21 - 9/25, a 96 day season.  A check of FEIS Appendix 
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C shows that, following completion of developments, in 12 of 16 years, this season was 
exceeded.   
 
The 1969 NRA AMP also implemented fifty-five percent non-use of the permitted 
obligation of 4680 AUMs to be taken during 1969 – 1976, resulting in 2106 AUMs 
allowed during that period.  The data in Appendix C of the FEIS shows that this level 
was exceeded in seven of eight years.   From 1977 to 1979, a 10% reduction was 
scheduled.  This was exceeded in two out of three years.  Multiple years of rest were 
specified for units undergoing vegetation treatments and normal use would include 
resting one pasture each year.  Today, the FEIS proposes the same system that did not 
work then as a cure for the same problems. 
 
4.7  Capability Determination 
 
The National Forest Management Act requires the identification of those lands suitable 
for domestic livestock grazing (16 USC 1604(g)(a).  “The suitability and potential 
capability for the National Forest System lands for producing forage for grazing animals 
and for providing habitat for management indicator species shall be determined.” (36 
CFR 219.220). 
 
Range management decisions follow this sequence:1 
 

1. Capability and suitability definitions as described in the planning regulations 
are prepared. 

2. Identify the capability of Forest rangelands. 
3. Of those lands identified as capable, identify those that are suitable for 

domestic livestock grazing.  Document the analysis criteria used and display 
the estimate of the number of acres by alternative in the Forest Planning 
environmental impact analysis. 

4. Identify the ecological condition and trend of rangelands suitable for domestic 
livestock grazing.       

5. Establish multiple-use prescriptions and associated standards and guidelines 
for domestic livestock grazing. 

 
The Revised Forest Plan focused on areas that did not “repeat the in-depth analysis” 
found in the 1996 “Rangeland health - Forest Plan Amendment.”  Neither the Revised 
Forest Plan, or the earlier Rangeland Health EIS address the suitability of Wasatch 
Cache National Forest lands for grazing.  The Forest Plan does estimate the total 
acreage of lands capable of supporting grazing, but not the specific parcels of land that 
are capable.  Neither does the Forest Service establish out of those lands that are 
capable which lands are suitable for livestock grazing.  These suitable lands are 
therefore not identified on a site-specific basis.  
 
Capability and suitability are to be determined at the Forest Plan development under 

                                          

 1 Memo to Regional Foresters: “Capability and suitability determinations for 
domestic livestock grazing, Janice McDougle, Acting Deputy Chief, NFS, 25 April 1997. 
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both past and current Planning Regulations.2  Only those lands suitable for livestock 
grazing can be allocated to this use.   Without knowing which parts of the North Rich 
Allotment are suitable for grazing, it is impossible to determine the stocking level and 
grazing management for this allotment 
 
The FEIS states that capability criteria used to determine capable acres included: 
 

(a) lands producing >200 lbs/acre;  
(b) (b) less than one mile from water; 
(c) less than 30% slope.   
 

Regional criteria include consideration of soil type and ground cover.  These elements 
that are particularly critical in protecting watersheds, preventing soil erosion and 
protecting soil productivity were ignored.  As we pointed out in our comments on the 
DEIS, several soil types in the North Rich allotment are highly erodible.  In fact, for the 
Rich County portion of the allotment 90.5% of the soils are not highly erodible and 
therefore, are capable based on susceptibility to erosion.  In the Cache County portion, 
only 42.6% are capable areas based on hazard for soil erosion.  This is a total of 
around 7,000 acres of highly erodible land in the NRA that is not capable.  Reduced 
ground cover across the entire allotment is resulting in accelerated erosion and makes 
a determination of the capability and suitability of these lands at severe risk of highest 
importance.  Prescriptions should be developed in the NRA to recover those lands.  In 
the Caribou NF, also part of Region IV, ground cover is also taken into account, with 
tight specifications regarding the interaction of soil type, ground cover and slope 
determining capable or non-capable lands.  This FEIS has failed completely to analyze 
this portion of the capability equation and it must do so. 
 
Table 3.3 of the FEIS reports the current condition of capable lands.  Of those acres 
for which condition was determined, 86% were in unsatisfactory condition leaving little 
doubt at the problems of lack of ground cover, and therefore lowered productivity as 
well as loss of native species which are more palatable to livestock.  When compared to 
the condition assessment in the 1970 AMP, it is clear that condition has gone downhill 
since that time.  Ground cover values from the FEIS and Grazing Impact studies also 
show this to be the case, with declines at sites monitored since 1955.  For example, 
the AMP showed that only 27.6% of the land was in good condition and the remaining 
72.4% was in fair to very poor condition. These factors must also be considered in 
determining whether these lands are capable for livestock.   
 
Table 3 shows that by some means, the Forest Service came up with an additional 
6135 capable acres since publication of the DEIS.  This is not explained, nor is any 
documentation provided with which the reader or authorized officer can make a 
reasonable determination that, in fact, these numbers are true and accurate or 
whether they are exaggerated to justify a stocking rate that the Forest Service intends 
to use regardless of all evidence to the contrary. 
 
                                          

 2 Letter from Jack Blackwell, R4 Regional Forester March 20, 2001 to Dr. 
John Carter in response to questions on when capability suitability and stocking rates 
are determined. 
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The following example shows how the compounding of errors based on four elements 
of the stocking rate calculation can affect risk.  These are assumptions about capable 
acres, forage production, livestock needs and use rates and show how the 
assumptions contained in the FEIS place the productivity and health of the NRA at 
severe risk.  
 

• The 10,355 capable acres calculated in the DEIS was increased to 16,490 in the 
FEIS.  That increase amounts to a 60% increase since the DEIS was written. 
• An example forage production value in the FEIS for Aspen types was given as 
1103 lbs/acre.  The Rich County  Soil Survey gives a value for this type for 
palatable vegetation of 884 lbs/acre.  This is a 125% discrepancy, an apparent 
overestimate of forage by 25% in the FEIS.   The photos of aspen contained in the 
FEIS show an extremely depleted understory. 
• Daily forage consumption by cattle was given in the FEIS as 26 lbs/ cow-calf 
pair.  Actually, based on Holechek et al (2001) and as calculated below, a more 
accurate figure is 32.7 lbs per cow/calf pair.  This results in a 26% underestimate 
of the forage used by a cow/calf pair and the value in the FEIS is even below the 30 
lbs/pair number used in the 1969 AMP 
• The sustainable use rate given in the FEIS is 40%.   Our reviews cited above 
show that current scientific recommendations based on sustainable use in arid 
areas in satisfactory condition is 25%.  This amounts to an overestimate of the 
sustainable use rate of 60%. (Actually more since most of the NRA is in 
unsatisfactory condition.) 

 
The compounding effect of these potential exaggerations in favor of livestock is: 
 

1.6 x 1.25 x 1.26 x 1.6 = 4.0, or 400%.   
 
This is of the same order of the calculation of overstocking contained in our analysis of 
the DEIS, which showed the proposed stocking rate would be 408% of forage 
production in a dry year and 251% based on our plot clippings during a normal year.  
Our analysis of the DEIS and its estimates of vegetation production show the problems 
of estimates for each plant community and will not be repeated here.  However, since 
the Forest Service has not measured production of palatable forage species across the 
NRA, the best available data for these plant communities comes from the soil surveys 
and our own plot clippings which were reported in our comments on the DEIS. 
 
4.8  Amount of Livestock Forage Contained in an AUM 
 
A check of the USDA market statistics at: 
 
 http://www.ams.usda.gov/mnreports/lm_ct166.txt   
 
shows that during 2003, auction weights of mature steers averaged 1268 lbs and 
mature heifers averaged 1157 pounds.  Ray et al (2004) give a weaning weight of 480 
pounds for calves. Holechek et al (2001) gives daily dry matter consumption of 2% of  
body weight per day.  Their  Table 8.11 gives values for a mature cow (1000 pounds) 
as 20.0 lbs dry forage/day and for a 750 pound yearling as 15 lbs dry forage/day, for 
a total of 35 lbs/day.  The 1969 AMP for the North Rich Allotment used 30 lbs/day for 



 14

a cow calf pair.  In its FEIS for the Land and Resource Management Plan for the 
Curlew National Grassland (USDA 2002), the Caribou-Targhee National Forest used 
34 pounds per day for a cow/calf pair.  
 
Table  3.  Comparison of Capable Acres in the DEIS/FEIS for the NRA 

Cover Type Total Acres 
FEIS/DEIS 

Capable Acres 
DEIS 

Capable Acres 
FEIS 

Change in 
Capable Acres 

from 
DEIS/FEIS 

Aspen 9340/9434 5787 8135 +2348 
Aspen-Conifer 1455/1455 709 1335 +626 
Conifer-Aspen 975/1015 249 960 +711 
Big Sagebrush 4680/4671 2856 3510 +654 
Low Sagebrush 1695/1693 0 0 0 
Rangeland 
Conifer 2790/2789 575 2305 +1730 

Non-range 
conifer 4560/4463 0 0 0 

Harvest Units 1310/1305 0 0 0 
Mahogany 680/552 137 240 +103 
Mountain 
Brush 15/17 5 5 0 

Historical Tall 
Forb 65/74 37 0 -37 

Totals 27560/27468 10355 16490 +6135 
 
If we apply the average auction weight for heifers (1157 lbs) and the weaning weight 
for calves (480 lbs), using the 2% consumption from Holechek et al (2001) results in 
forage dry weight consumption of: 
 
 (1157 + 480) x 0.02 x 30 days  = 982 lbs/month, or 32.7 lb/day 
 
Even this will be an underestimate since calves graze all summer and are probably 
closer to the yearling weight given in Holechek et al (2001).  It seems clear that the 
daily consumption for a cow/calf pair used in the FEIS is low and risks overestimating 
grazing capacity.  It is 76% of the value used by the Caribou-Targhee and well below 
the value calculated above or that used in the 1970 AMP.  We recommend use of the 
32.7 lbs/day based on the calculation provided.  
 
4.9  Condition and Trend  
 
An allotment analysis was completed in 1962.  It showed that the trend of both 
vegetation and soil on part of the allotment was down with the remainder static.  For 
combined private and public lands in the allotment the conditions are summarized in 
Table 4.  Of the lands assessed at the time, only 27.6 percent were in good condition, 
with the remaining 72.4 percent in fair to very poor condition.  Table 3.3 in the FEIS 
included results of condition assessments for 7800 acres of the assumed 16,500 
capable acres.  Of those acres assessed, 85% were in unsatisfactory condition.   It is 
also important to understand that range condition classes are misleading in their 
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terminology.   For example, excellent condition range can mean the current plant 
community is between 75 – 100% of potential (diversity and production); good 
condition range can mean these are between 50 – 74%; fair condition is 25 – 49% and 
poor condition is 0 – 24%.  So, even excellent condition range can be well below 
potential productivity.  In the NRA, using these ranges, it is evident that most of the 
allotment is well below half of its potential productivity based on this 1962 survey.  
 
Table  4.  Condition classes for North Rich from 1970 AMP 

Condition Class Forest Acres Private Acres Total Acres Percent of 
Total Acres 

Excellent 0 0 0 0 
Good 4109 1004 5113 27.6 
Fair 7456 2242 9698 52.3 
Poor 2845 515 3360 18.1 
Very Poor 264 100 364 2.0 
Totals 14674 3861 18535 100 
 
Ground cover values provided in Table 3.7 of the FEIS appear to overstate condition in 
the allotment.  A summary of the ground cover data from the Grazing Impact Analysis 
data we received through our FOIA is provided in Table 5. 
 
4.10 Wildlife Habitat Considerations for Grazing Management 
 
We commented on a variety of wildlife habitat issues in our comments on the DEIS.  
One was the failure to use the 20% utilization rate for goshawk home range specified 
in the goshawk management source documents. 
 
The NRA FEIS describes the exemplary values this area provides for wildlife.  The 
document also outlines a long list of wildlife habitat problems that will not be 
repeated.  Management indicator species are either indicated to have degraded habitat 
or not have popultations at their potential. Amphibians and fish are mentioned to be 
extirpated from wetlands and riparian areas except for a few exclosures.  Snowshow 
hare transects in this area shows populations below the satisfactory numbers.  Game 
animal wildlife habitat is often degraded. 
 
For most wildlife species, the Forest Serivce does not have best management practices 
that describe in measurable terms satisfactory conditions for wildlife.  While livestock 
grazing as has traditionally been practiced in the NRA has impacted wildlife, 
consideration of wildlife habitat needs is not a component in the analysis that 
determines stocking level and season of use.  The NRA FEIS admits that stocking 
levels are determined on forage production.  As a result significant degradation in 
habitat leads to range conditions that fail to function for wildlife. 
 
This topic needs a much more rigorous data collection and analysis prior to 
any grazing decision being made. 
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  Table  5.  Data from Grazing Impact Analysis 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The range of ground cover measured at these riparian and upland sites is from 19.5% 
bare ground to 61.5% bare ground.  The mean is 45% bare ground for all sites 
combined.  It is clear that even after application of the grazing system, water 
developments and vegetation treatments and reduced stocking during the 1970’s 
following implementation of the 1969 NRA AMP, conditions remained poor. 
 
5.0 Past Forest Service and Permittee Compliance Issues 
 
5.1  1969 North Rich AMP 
 
The 1969 NRA AMP noted that, prior to 1963 before the boundaries were fenced, 
spring and fall trespass occurred frequently.  Cattle were never intensively managed 
and riding efforts were only partially successful because of the topography and large 

Location Date % Bare 
Ground 

1/4 mile SE Dugway springs 8/21/1963 45 
Bear Wallow 10/10/1979 19.5 
Bear Wallow 10/23/1978 42.5 

Between Saddle cr & Mill Hollow 10/12/1978 63 
Clay Seep/Heavy Pond 10/12/1989  
East of Tincup Spring 10/18/1979 33 
East of Tincup Spring 10/16/1978 59.5 

Edgar Canyon 10/18/1979 44.5 
Hd of Spawn cr., on E side of rd 10/16/1978 57.5 

Head of Spawn Cr. 10/24/1989  
Head of Willow spr 10/16/1979 50  

Mill Hollow above Mill Hollow 
Pond 10/12/1978 55 

Mill Hollow above the pond 10/10/1979 43 
Ne of Edgar Res. Near For. 

Bound. 10/27/1978 55 

Near Dry Pond ??? 10/16/1979 31.5 
Nebaker spr, Turn off in Mill 

Hollow 8/2/1966 41 

No. of Hump Pond 10/27/1978 42.5 
Ridge south of Mill Hollow 10/10/1979 51.5 

Slideout 10/21/1985 45.5 
Slideout 10/25/1978 22 

Spawn Creek 10/21/1985 61.5 
Temple Flat 10/18/1989  
Temple Flat 10/16/1979 41.5 
Temple Flat 10/27/1978 28.5 

Tin Cup Spring 10/17/1985 49.5 
Willow Spring 10/23/1978 48.5 
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size of the allotment.  The current system of use resulted in the same areas being 
badly overgrazed each year, creating erosion and serious watershed problems in many 
of the drainages. 
 
The 1969 AMP specified monitoring including establishment of step transects in Peter 
Sinks (read in 1955, 1060, 1965, 1970 …), Temple Flat (same), South Sinks (same) 
and Mill Hollow (establish in 1972).  Tables 3.7 and 3.8 of the FEIS provide a history 
of those efforts.  These are tabulated in Table 6.  The results show that during the 
period 1955 – 2000, Peter Sinks, Temple Flat and South Sinks should have been 
monitored 36 times. Instead they were monitored only 15 times, or a 42% performance 
out of 100%.  The Mill Hollow site apparently was never established in 1972 as 
committed.  Other monitoring was a last-minute affair for the DEIS.  These data are 
inconsistent and show conditions at the Peter Sinks and South Sinks sites have 
deteriorated since collection of data in 1955 and 1960.  The Temple Flat site has 
declined since 1986.  This is in spite of a total 92 water developments and institution 
of the three pasture rest-rotation grazing system in 1970. 
 
Table  6.  Years monitored and ground cover percent 

Year Peter 
Sink 

South 
Sink 

Temple 
Flat Slideout Mill 

Hollow 
NRich/Little 

Bear 
1955 89 73.5 60    
1960 84.5 83 62.7    
1965 79 70.5     
1970       
1971 60      
1972  73.5 71    
1975       
1980       
1985       
1986   77.3    
1990       
1995       
1999 75.5 70.5 70.7    
2000       
2002    67.3 86.5 43.5 

  
Photo points were established in planned spray areas in the North Unit in 1968, 
Middle unit in 1971, South unit in 1974.  Use criteria was set at 50% to be modified 
after trial.  This was never done and yet was planned over 30 years ago.  All livestock 
were to be counted and tagged prior to entering the allotment.  The FEIS presents no 
information regarding the collecting of this information to indicate they ever audited 
livestock numbers. 
 
Special alternatives were proposed in the AMP to achieve the management objectives 
of the allotment if needed.  Shortening the season or reduction of numbers was one 
alternative.  The other was to impose the 60% reduction in preference to bring the 
stocking rate down to the present indicated capacity on National Forest Land.  “This 
action would allow gradual improvement in watershed condition, but 
improvement would be slow and the allotment would never reach its full 
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potential”.  Apparently, the preference has never been reduced as recommended, 
although the data and records we have analyzed indicate it should be significantly 
lower.  Even the FEIS proposed action shows this is so. 
 
5.2  1994 North Rich AMP 
 
In the 1994 NRA AMP management plan, summary statistics were provided for 
allotment ownership.  National Forest land was 23,253 acres, State land was 2025 
acres and private land was 1920 acres, for a total of 27,198 acres.  It summarized the 
outcome of the management instituted in the 1969 AMP.  “A  management plan was 
approved for the allotment in 1970, however management did not function as 
designed due to several reasons.  Fence location, and gaps in fences were major 
contributors to the failure.  Fences were not linked together, but constructed 
into heavy timber and ended.  Trees fell across fences after maintenance was 
completed, often breaking wires.  Cattle either stepped across the fences or 
walked around the end of them. Finally the pasture fences were in such 
disrepair, that in 1988, the Forest Service and permittees agreed to stop 
maintaining pasture cross fences.  The Allotment has been managed on a 
season long basis since 1988.  ¶This document is a modification to the 1970 
plan to bring the plan into line with the management system which has 
occurred on the ground.  It will also implement utilization criterion into the 
plan.  ¶ A 25 percent reduction in grazing season is also reflected in this 
change.” 
 
Here the FS admits the system they now propose failed completely by 1988.  They 
used the excuse that trees fell on the fences after maintenance.  Why didn’t they or the 
permittees return to repair those problems when they occurred?  That is also 
maintenance.  
 
The 1994 AMP established broad goals for riparian and upland condition and trend.  
No more than three riparian sites could be in early seral condition and at least two 
would be in or trending toward late seral or higher ecological condition.  Upland sites 
would have no more than 20 percent in early seral and at least 20 percent in, or 
trending toward late seral or higher ecological condition.  All areas will be at or 
trending toward desired condition.    
 
Projected future conditions were described in Appendix A of the AMP.  These included 
specifications for Mountain big sagebrush communities to include ground cover of at 
least 80% and  a diversity of species of native grass, forb and shrubs with sagebrush 
cover of 0 – 25%.  We have seen no comparisons of the frequency of occurrence and 
cover of the native species indicated as potential for the various plant communities to 
ascertain how their current condition relates to potential.   
 
Riparian communities were segregated into high riparian ratings (Hells Hollow, 
Cheney Creek) and moderate riparian ratings (Mill Hollow, Bear Wallow, Jebo Springs, 
Richardson, Hodges, etc.).  High rating riparian areas were required to have a 
greenline at least in late seral condition with a stability rating of 6.0 or greater.  
Stream banks were to increase in the length of bank that is vegetated and stable from 
15% to 70%; unvegetated and stable from 0% to 10%; with overhanging vegetation 
from 3% to 50% and the amount of undercut bank from 0% to 5%.  It also referenced 
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the 1990 Intermountain Riparian Evaluation Guide.  This guide includes collection of 
bank condition date, substrate embeddedness and a variety of quantitative measures.  
None of the data we received in our FOIA contained this information and the FEIS did 
not present any monitoring data showing that stream bank conditions were monitored 
or that these conditions were corrected. 
 
Moderate rating riparian areas were to have greenline (if present) at least mid seral 
with a stability rating of 6.0 or greater.  The adjacent riparian area was to be at least 
mid seral with a minimum of 70% ground cover.  No data has been provided to show 
plant community composition and comparisons to potential with which to ascertain 
these current conditions. 
 
Long term monitoring was to be in place according to a planned schedule and 
measured at prescribed intervals.  Yet we see in the FEIS that monitoring has been 
sporadic and incomplete. 
 
Allowable use in riparian areas was specified at 4” stubble height on Nebraska sedge, 
measured in the greenline or riparian area.  Yet this stubble height requirement was 
not supported then by adequate research and continues, after the RHEIS, Revised 
Forest Plan and the NRA FEIS to be unsupported.  Allowable use in upland areas was 
specified as 50% use of key grass species even though the 1969 AMP required its 
validation, it was never done, and the research we have provided shows it is excessive. 
 
The AMP stated that as utilization levels are approached in monitored areas, livestock 
will be moved.  If they cannot be kept out of these areas, they will be removed from the 
allotment.  Utilization will not be a trigger point for moving livestock.  They will be 
removed to ensure standards are met when they leave the allotment or pasture. Yet we 
have seen numerous documented cases of livestock violating permit dates.  In our 
analysis criteria were violated numerous times, yet there is no evidence of permit 
action or removal of livestock. 
 
Management Requirements in the 1994 AMP:  Herding was critical to prevent trespass 
onto adjacent allotments, with constant monitoring of Peter Sinks, Spawn Creek, 
Temple Fork and all Riparian Areas.  Fences no longer needed for management of 
livestock were to be removed by the permittees.  At least one mile per year was to be 
removed until all the abandoned fences were removed from National Forest Land. We 
documented annual trespass into Spawn Creek and Tufts Creek and wrote letters 
about this.  The fence agreed to by the Forest Service and permittees for Spawn Creek 
was never constructed.  The FEIS and our records search have not revealed if the 
other fences were ever removed. 
 
Degraded riparian areas were to be improved and restored.  Causes of degradation 
were to be outlined to restore or improve conditions. Degraded riparian areas were to 
be rested to facilitate recovery.  Other requirements relating to re-establishing riparian 
shrubs, improving bank stability and condition were noted.  No information has been 
presented to demonstrate compliance with these requirements. 
 
Forage utilization standards were to be established by an interdisciplinary team.  This 
was never done except when the RHEIS was prepared.  That RHEIS included analysis 
supporting lower utilization levels in unsatisfactory areas than in areas in satisfactory 
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condition.  It also proposed bank trampling guidelines for streams.  The ROD for the 
RHEIS eliminated those requirements even though the RHEIS and best available 
science justified them.  It is clear that the Forest Service wanted to eliminate 
monitoring requirements because of its past demonnstrated inability to live up to its 
commitments relating to monitoring and management. 
 
Habitat complexes comprised of moist habitats and adjacent security areas will be 
protected.  Maintain Biotic Condition Index (BCI)( and Habitat Condition Index (HCI) of 
all streams except where they are below minimum standards of BCI 75 and HCI 42.  
BCI is a measure of existing macroinvertebrate habitat compared to potential. HCI is a 
measure of the existing physical condition compared to a maximum potential.  The 
FEIS did not provide any data to show monitoring of these habitat conditions or 
describe their current condition according to those criteria and interpret their 
meaning. 
 
1985 Forest Plan guidance for the Cache Management Area was outlined.  Certain of 
those provisions are outlined here.  They included: 
 

• Utilize grazing systems which provide for deferment or rest whenever possible. 
• Season-long grazing or common use will be allowed only where resources can 
sustain such use.  It has been clearly shown the NRA cannot sustain this type of 
use, yet after 10 years, only now is the Forest Service proposing change, and that 
change is back to the system that didn’t work over 30 years ago.  
• AMPs and AOPs will specify grazing systems, utilization standards and soil 
disturbance levels protective of sensitive plants.  There has never been any analysis 
of these factors to show that the proposed action will achieve these goals. 
• Where feasible graze high use recreation areas only after Labor Day.  The entire 
allotment is grazed season long without regard to recreation areas. 
• Priority for grazing capacity evaluations will be on allotments where additional 
capacity is possible or where the allotment appears over-obligated.  This evaluation 
has never done in spite of the long trail of evidence that the NRA is over-obligated. 
•  Allow no livestock on the allotment each year until the improvements are 
maintained.  As the analysis below shows, maintenance did not occur and yet 
turnout went on uninterrupted. 
• Areas may be closed to timber harvesting, firewood cutting, mineral exploration, 
dispersed recreation, grazing or vehicle use if such activities pose a threat to water 
quality.  The trampling and destruction of springs, cattle defecating into surface 
waters and all the scientific evidence of the effects of cattle grazing on water quality 
continues to be ignored and these areas remain unprotected. 
• Avoid soil disturbing activities on steep, erosive, and unstable slopes and in 
wetlands, floodplains and meadows.  This has never been addressed and remains 
unaddressed in the FEIS. 
• Protect wet areas around springs for wildlife habitat by managing livestock 
grazing and recreational use.  The Forest Service recognized this problem with 
springs in 1994, yet protection of the natural springs is minimal to non-existent in 
the FEIS proposed action. 
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1994 AMP Monitoring and Evaluation:  Short and long term monitoring were specified.  
Short term monitoring included actual use, condition and maintenance of 
improvements and utilization monitoring on the following sites: 
 
Riparian Sites 

• Cheney creek 
• Bear Wallow 
• Mill Hollow 
• Jebo Creek 
• Tufts Creek 
• Crib Springs 
• Willow Spring 
• Hodges Canyon 

 
FEIS Table 3.17 provides Riparian Value Classes for perennial stream segments, 
intermittent channel segments and natural springs in the NRA.  It fails to list Jebo, 
Tufts Creek, Crib Springs and Willow Spring.  FEIS Table 3.15 lists 23 springs in the 
NRA.  The South Sinks perennial stream and springs are missing from Table 3.17 as 
well.  The FEIS contains no condition assessment of these springs except in Table 3.18 
it describes livestock trampling of springs and wetland.  Nothing in the proposed 
action is directed at protecting these spring and wetland areas.  The FEIS does not 
provide any evaluation of the losses of wetland and riparian habitats due to past water 
developments, impoundments or livestock grazing and trampling.  In many areas such 
as Cheney and Richardson areas, wetland meadows are being heavily damaged and 
converted into uplands by livestock. 
 
Upland Sites 

• Middle Sink  Nested frequency, line intercept 
• Peter Sink    “ 
• Temple Flat    “ 
• Nebeker Spring   “ 
• Temple Flat   Photo point 
• Mill Hollow    “ 
• Bear Wallow   “ 
• Hells Hollow  Green line, photo point, woody species regeneration 
• Bear Wallow     “ 
• Cheney Creek    “ 

 
The FEIS shows that Middle Sink and Nebeker Spring nested frequency, line intercept 
data collection was not done. 
 
Attachment 1reproduces data obtained from our FOIA dated 2/14/00.   The figures in 
red are data that were apparently missing from the response and were added from 
FEIS table 3.9.  The data from Attachment 1 are summarized in Table 7 to show: the 
number of utilization measurements by year, the stubble height standard for N. sedge 
and the number of measurements exceeding that standard. 
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Table  7.  Summary of Forest Service Monitoring of Riparian Stubble Heights 
Streams occurring 
in the NRA 

No. Measurements 
per year 

N.Sedge stubble height 
standard for 
Satisfactory Condition 

No. of 
Exceedances 

Hells 
Hollow/Saddle 
Creek 

1993   8 Class 1   5 – 6” 3/8 <5” = 38% 

Mill Hollow 1992   1 
1993   7 
1994   2 
1995   1 
1996   6 
1997   1 
1998   1 

Class 2   4 – 5” 0/19 <4” =0% 

Hodges Creek  Class 2   4 – 5”  
Richardson Creek  Class 2   4 – 5”  
North Cheney Creek  Class 2   4 – 5”  
Cheney Creek 1992   1 

1993   9 
1994   1 
1995   1 
1996   8 

Class 2   4 – 5” 5/20 <4” = 25% 

Bear Wallow 1992   1 
1993   7 
1994   2 
1995   1 
1996   6 
1997   1 
1998   1 
Date unclear   2 

Class 2   4 – 5” 11/21 < 4” = 52% 

Dugway  Class 1   5 – 6” (Class 
1 due to active 
goshawk territory) 

 

Jebo Creek  Class 2   4 – 5”  
Tufts Creek  Class 2   4 – 5”  
South Sinks  1992   1 

1994   1 
2002   1 
2003   1 

Class 2   4 – 5” 1/4 <4” = 25% 

Willow Spring  Class 2   4 – 5”  
Crib Springs  Class 2   4 – 5”    
>20 Springs  Class 2   4 – 5”  
  
This table reveals some interesting and important results. First, the response to our 
FOIA was incomplete.  Second, the 1994 AMP specified monitoring in eight locations. 
Of those eight locations, three (Cheney, Bear Wallow, Mill Hollow) were monitored 
sporadically among years and inconsistently within years; five locations (Jebo, Tufts, 
Crib Spring, Willow Spring and Hodges) were not monitored.  Utilization was never 
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measured at any of the 23 springs listed in the FEIS.  The implications of this 
regarding Forest Service commitments for future monitoring are not hopeful. 
 
Further problems are revealed by inspection of Attachment 1.  The entry for Bear 
Wallow on 7/9/93 shows that when N. sedge stubble height was reduced to 7.9 
inches, well above any standard, riparian grasses had been utilized at a 70% rate.  
This is the flaw we have pointed out in our study of Spawn Creek (cite) that showed 
before N. sedge had been reduced in height to the standard of 6”, riparian grasses had 
been reduced to 2” stubble height and 89% of streambanks had been trampled, 
compacted or were actively eroding into the stream.  There is no bank trampling 
monitoring required. 
 
Lile et al (2003), compared clipping of N. sedge to stubble heights of 2” and 4”  during 
early season, late season and multiple clippings to both heights.  Late season use or 2” 
stubble height did not allow recovery.  Only the 4” early season use achieved the 4” 
criteria, but did not regrow to meet the 6” criteria.  Shultz and Leininger (1990) 
compared riparian herbaceous vegetation production in long-term exclosures to plots 
grazed at 65% use.  The grazed plots only produced 50% of the vegetation produced in 
the exclosure.  The evidence of overuse cited for the NRA clearly demonstrates the use 
levels proposed will result in reduction of the productivity of the land – clearly a 
violation of NFMA.   Attachment 2 is our letter of 2001 regarding trespass, aspen and 
riparian condition on Tufts Creek.  The Forest Service has not bothered to assess Tufts 
Creek, yet the damage is obvious, the trespass is known to the Forest Service, aspen 
regeneration is non-existent due to grazing from snowmelt to winter snow arrival. 
 
In FEIS section 3.8.5, it is claimed that the surface waters in the NRA meet state 
criteria.  This ignores a number of factors, which we pointed out in our comments on 
the DEIS.  Further, the coliform samples collected by Tom Esplin on Spawn Creek 
were collected when livestock were not present.  Using these data to argue that Spawn 
Creek and the surface waters in the NRA meet State standards are illogical and biased 
in order to show something that is not true.  The Carter (1998 ) study was based on 
samples collected under the following sets of conditions:  cattle present and cattle 
absent; upstream and downstream of cattle.  Those data were collected by Dr. John 
Carter, Phd in aquatic ecology and expert witness for the State of Colorado Attorney 
General in superfund investigations, including water quality.  To ignore those data 
and the well known dynamics of livestock and water quality issues is an obvious effort 
to deny the true impacts of the proposed action. 
 
Existing Improvements in 1994 AMP:    Numerous fences and water developments 
were listed in the AMP.  Many were indicated to be in disrepair or nonfunctional and 
responsibilities assigned with scheduled dates of compliance.  There is no indication in 
the records we have obtained or the FEIS if these were done.  We can say with 
certainty that the Spawn Creek Fence was never constructed.  A summary of existing 
water developments is shown. 
 

• Troughs   6 
• Reservoirs   7 
• Ponds    81 
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Several ponds and fences were specified to be repaired or replaced in 1994 and 1995.  
The ones for which the Forest Service was to provide materials and permittees to do 
the construction were: 
 

• Lois Spring Pond 
• Sunrise Campground Trough 
• Hell’s Hollow riparian fence 
• Spawn Creek drift fence & corral 
• Temple Fork trough and drift fence 
• Sinks buck and pole fence. 

 
1994 Annual Operating Plan:  This plan specified 4” N. sedge stubble height, 50% use 
of upland grasses.  Livestock movement was specified to occur 10 days prior to 
meeting utilization standard for pasture moves and 14 days to remove from the 
allotment prior to meeting the utilization standard.  It noted that cattle were to stay 
out of Tufts Creek until later in the season and listed the following improvements to be 
constructed.  If these were not constructed during prior to the next grazing season, 
turnout would be delayed until they were completed. 
 
 

• Lois Spring Pond 
• Sunrise Campground Trough 
• Hell’s Hollow riparian fence 
• Spawn Creek drift fence & corral 
• Sunrise Campground fence 
• Cheney Creek riparian fence 

 
1995 Annual Operating Plan:  This AOP provided another reminder to stay out of Tufts 
Creek until later in the season.  The N. sedge stubble height requirement remained 4”, 
upland grasses 50%.  Improvements remaining to be completed were: 
 

• Lois Spring Pond 
• Hell’s Hollow riparian fence 
• Spawn Creek drift fence & corral  
• Sunrise Campground fence 

 
1996 Annual Operating Plan:  This AOP kept the same utilization standards even 
though the RHEIS had been written in 1995 and finalized in 1995.  Improvements 
remaining to be completed were: 
 

• Lois Spring Pond 
• Hell’s Hollow riparian fence 
• Spawn Creek drift fence & corral  
• Sunrise Campground fence 

 
1997 Annual Operating Plan:  This AOP changed riparian stubble heights to 3 – 4” and 
60% utilization of riparian grasses, in spite of the requirements in the RHEIS and the 
Forest’s own knowledge (Attachment 1) that these stubble heights result in 
consumption of nearly all riparian grasses. Utilization for upland grass species 
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remained at 50%.  None of the range improvements listed above were listed in the 
AOP, but we know for sure the Spawn Creek drift fence and corral have never been 
constructed, yet turnout has continued uninteruppted.  New improvements to be 
constructed for 1997 were: 
 

• Bear Wallow Ponds and Trough 
• Dry Canyon Pond 
• Indian Dick Canyon Trough 

 
The AOP noted that permittees must keep cattle out of Hell’s Hollow Riparian pasture, 
apparently meaning the exclosure.  It also noted that preventing trespass was hard to 
prevent on adjacent allotments, and the need to constantly monitor Peter Sinks, 
Spawn Creek, Temple Fork and all riparian areas.  This recognized need it not dealt 
with in the FEIS. 
 
These AMPs and AOPs make clear that the permittees have not followed through with 
assigned projects, yet were always allowed to turn out livestock.   
 
In spite of requirements to take permit action for violations of terms and conditions, 
the FEIS shows in Table 3.10 that between 1990 and 1999, in most years, multiple 
permit violations occurred. These included: 
 

(a) cattle in rested areas (4 times);  
(b) cattle on allotment early (2 times); 
(c) cattle on allotment late (4 times); 
(d) cattle trespass from adjacent lands (6 times); and 
(e) cattle in area after utilization met (3 times).  
 

These represent only those times that observations were documented.  Conversations 
with former Range Conversationist Bryan Bachtel revealed that, for example, trespass 
into Tufts Creek was a regular occurrence.  Yet there is a boundary fence at the 
Forest/private land boundary, but the permittees did not maintain it.  The result was 
that cattle were in Tufts Creek from snow melt until fall. Again, this was documented  
in correspondence to the Logan Ranger District on May 17, 2001 (Attachment 2).  The 
FEIS then notes on page 3-33, “The frequent occurrences of noncompliance shown in 
Table 3.10 highlight the importance of fence and water development maintenance, as 
well as salting and herding, in order to maintain desired livestock distribution.  In 
addition, the challenge of keeping forage utilization within prescribed limits in areas 
favored by livestock such as riparian is apparent.”   
 
The FEIS never indicated whether permit action according to the Forest Service 
Handbook was taken regarding these numerous violations that continued for decades.  
Now, we are supposed to believe the vague and unspecific claims made in Chapter 2 
that, “If standards and guidelines are exceeded or cattle are consistently found in a 
non-use area, such as a rested pasture or fenced riparian area, it is considered excess 
use and appropriate administrative action will be taken…”; or “Failure to maintain 
fences will result in the appropriate permit action… .”  What action?  Specific steps need 
to be outlined.  Apparently for 40 years no permit action was taken, because the 
violations continued.  We have made numerous personal observations of cattle 
trespass in exclosures, in Tufts Creek and into Peter Sinks, Spawn Creek and the 
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Little Bear Sheep allotment.  Promises were made yet not kept.  Making claims in this 
FEIS does not rise to the level of a demonstrated commitment.  
 
In the past, livestock stocking levels have been set optimistically, based on satisfactory 
permittee behaviour and Forest Service monitoring and management actions, 
including enforcement of standards.  This has clearly not occurred.  The clear 
conclusion is that stocking levels have been and are set too high and the failures in 
management combined with these excessive stocking levels are degrading the land and 
preventing its recovery.  The proposed action once again depends on the rosy scenario, 
while ignoring the facts on the ground. 
 
6.0 Proposed Remedy for Deficiencies 
 
In this section we describe a remedy in the form of a sequence of actions and 
prescriptions that will allow the Forest Service to restore the North Rich Allotment to 
its required condition.  We ask that the decision for the North Rich Allotment be 
delayed for one year in order to address these.  They include: 
 
(a) Resolve the issues raised in WCNF Plan appeal that concern this allotment.  Many 

of the issues appealed are central to grazing decisions for the North Rich 
Allotment. 

(b) Make suitability determinations for this allotment. 
(c) Conduct monitoring to determine forage production for the allotment. 
(d) Extend for one year grazing at the level proposed in the FEIS.  Prior to grazing 

beginning, the boundary fence for the pasture being rested must be put in place. 
(e) Develop and apply best management practices for livestock grazing for  

management indicator species and other species at risk. 
(f) Set stocking levels and seasons of use to meet all the following: 

i. to prevent over utilization due to recurring noncompliance of the grazer and 
Forest Service. 

ii. Ensure that habitat is properly functioning for management indicator species, 
species listed under the ESA, amphibians, huntable wildlife, and native fish. 

iii. Provide adequate forage for wild grazers, insects, and soil processes. 
(g) Ensure that monitoring also records plant community productivity, structure, and 
functionality for wildlife. 
(i) Set a fixed grazing season in the permit that matches the 80 days.  This is needed 
to ensure that there is no uncertainty among the interested public or the permittees 
when cattle should, or should not, be on the allotment. 
(j) Establish wildlife best management practices for avian, mammal and aquatic 
wildlife.  Such practices should define habitat function in terms of how habitat meets 
all the needs for management indicator species and other species at risk.  Such 
management practices should determine grazing seasons and stocking levels that are 
needed in order for habitat function to be satisfactory for wildlife. 
(k) Develop and apply a recovery plan that returns viable populations near their 
potential for Canada lynx, Bonneville cutthroat trout and goshawk.  Incorporate in 
this plan grazing practices that lead to habitat meeting the prey needs for these 
species. 
(l) Report those streams and surface water sources that fail to meet state water 
quality standards and riparian health standards.  Design grazing management sos 
that all riparian areas meet the required standards at no later than the end of the 



 27

permit period.  
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ATTACHMENT 6 



Livestock survey, North Rich Allotment 2008 
         February 2009 
Jim Catlin 
Wild Utah Project 
 
Beginning in 2005, Wild Utah Project with help from a number of volunteers has been 
conducting monitoring in the North Rich Allotment, Logan Ranger District, Wasatch-Cache 
National Forest.   These monitoring activities included data collection of herbaceous plant 
productivity and utilization, riparian area stubble height sampling, canopy and ground cover 
transect surveys, and livestock distribution and numbers.  This report covers the two surveys we 
conducted in 2008 concerning livestock distribution and number. 
 
On the 23rd of June, 2008, the Forest Service notified us by email that cattle would enter the 
North Rich Allotment on the next day, the 24th of June.   All cattle would enter by Temple 
Canyon and then be herded to the southern part of the allotment.   Early on the 24th of June, 
Larry Swanson and Jim Catlin took off from Salt Lake and arrived over the holding pasture just 
south of Meadowville, Utah, where cattle destine for the North Rich Allotment were collected. 
Flying at low elevation, we made four circles over the allotment counting the number of mature 
cows.  The method we used follows those used by scientists who survey wildlife populations 
from the air.  Cows are counted in groups of three and the final result then determined by 
multiplying by three.  This group of three technique allows a rapid yet accurate count for large 
numbers.  The final number represented the average of these counts.  The results are we counted 
199 mature cows occupied this holding pasture.  The standard deviation of this survey was plus 
or minus 9. 
 
We then flew over Duck Creek and conducted a similar count.  Returning to North Rich, we 
arrived to see that the herder has arrived, rounded all the livestock, and was herding them in one 
bunch up Temple Canyon.  We noted that only cattle in the one pasture were being gathered and 
this verified that we had surveyed earlier the correct group of livestock.   All the cattle were in 
full view as they headed up the canyon and we photographed this from the air, Figure 1 
 
We later checked a number of other canyons to the north both by air and on the ground and 
found that all the cattle entered by way of Temple Canyon on that day we observed. 
 
On the 2nd of August, we conducted a one day field survey of the location and number of 
livestock.   This survey involved teams of one or two people visiting eleven zones.  The methods 
followed by each surveyor are described in the attached instruction memo given to each 
surveyor.  Based on statistical analysis of past surveys, we found that 80% of the cows are found 
within 200 meters of water.  For this reason, we visited as many water sources as was possible 
and then inspected a 200 meter radius around that water source.  There are 138 springs and ponds 
plus several miles of streams in this allotment.  Detailed field maps were provided to each 
surveyor.  These maps show the area to be surveyed, all vehicle routes and their travel plan 
status, allotment boundaries, and the GPS location for each water source.  This information was 
overlaid on a 1:24,000 scale map that details in topography, streams and plan cover. Surveyors 
were asked to mark on their field maps:  1)  the status of the water source (dry or wet), the 
number of caws and calves, the area that the surveyor could observe as they traveled through 



their zone.  The field forms are returned to Wild Utah Project who then inputs the data in a GIS 
data set.  The resulting GIS data then reveal the total area surveyed, the percent of water sources 
visited, and the distribution density of livestock, a physical condition of the group of cows/calves 
and the time observed.  Based on the sampled area, we can then estimate the number of cattle 
that might be found in areas not surveyed.  The time observed and description is helpful to 
identify double sightings of the same group of cows. 
 
Our survey in the field on the 2nd of August spotted 236 cows (and bulls)  Note that this number 
is higher than the survey we did by our earlier over flight.  One possibility might be that more 
cattle entered the allotment at a later date.   Another reason may be that some of our teams may 
have counted calves as cows because calves at this age are much larger then when first surveyed 
in June.  Our survey visited 105 out of the 138 water sources (75%) and covered 8,500 acres of 
the allotment.  During this period, the northern half of the allotment was not grazed.  Our survey 
revealed this.  There were no sign of cows north of the electric fence. 
 
We may have also missed some cows at water sources we did not survey.  We believe that the 
error in counting calves as cows may cancel the undercount we did of water sources we did not 
reach.  The actual number of mature cows is likely to be between 200 and 250 cows.  See Figure 
2 for the map of where the cattle were located and their number. 



Figure 1, Temple Canyon, turnout day, 24th of June 2008, entire herd. 
 

   



Figure 2   Ground survey, 2nd August 2008 of the number of livestock in North Rich Allotment 
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Robert A. Cruz, District Ranger      (file created 5/17/01) 
Logan Ranger District 
1500 East Highway 89,  
Logan UT 84321 
 
Re: North Rich Cattle Allotment 
 
Dear Mr. Cruz: 
 
I hiked in to Tufts Creek on May 13, 2001 to inspect conditions.  To my dismay I found two dozen cattle already 
there.  I had been to Tufts Creek last year to look at year-end conditions following the grazing season and found 
it badly deteriorated.  The photos on the following pages provide you with a perspective of the damage from this 
spring.  I found that all forage had been eaten to the ground at the end of last season, leaving no regrowth to 
provide forage for wildlife or watershed protection.  The result of that is increased runoff and erosion. The lack 
of stream stabilizing vegetation coupled with trampling by cattle has eroded stream banks and placed Tufts 
Creek, its tributaries and springs in a “Non-Functioning” condition.  Further, aspen regeneration has been 
eliminated with the resulting mature aspen stand that is typically blamed on fire suppression.  Yet it is apparent 
that any aspen regeneration has been removed by cattle and that no fire could burn where there is no fuel.  These 
cattle remain here from snowmelt in the spring until fall after all growth of grasses and forbs has stopped. 
 
The fact that these cattle are here and the gate to the private land adjacent to the Forest left open shows the 
uncaring attitude of the permittees towards their responsibility to maintain fences and control their livestock.  
According to Bryan Bachtel, the permitted season of use is not to begin until July 1.  This means cattle are here 
six weeks before the permitted season.  I discussed this with Bryan on Monday and he indicated this trespass 
grazing has been an ongoing problem in this allotment. By now he has discussed this with the permittees and 
verified the ownership of the cattle.   I can vouch for numerous instances of trespass onto the Little Bear 
allotment by these permittees over the years as well. 
 
What is especially blatant about this action on part of the permittees is that the North Rich Allotment is currently 
undergoing analysis for preparation of an EIS.  I have been documenting conditions on this allotment for over 
10 years and have submitted numerous letters and reports to your office during that time documenting these 
problems without any action to improve conditions.   It seems to me with the extent of degradation and lack of 
management by the permittees on North Rich, the Forest Service should exercise its powers to cancel the permit 
and save the time and expense involved in preparation of an EIS, not to mention provide the land a chance to 
recover.  According to Al Winward in a tour of the area, one to two feet of topsoil have been lost.  What does it 
take for the Forest Service to address livestock damage – the total loss of all ecological function? 
 
Please provide me copies of the brands for the permittees on the North Rich Allotment.  Also please make this 
letter part of the North Rich Allotment file and provide me with your written response indicating the actions 
taken regarding these concerns. 
 
These comments are submitted on behalf of Willow Creek Ecology, Inc. and the Western Watersheds Project, 
Inc.  Please note our phone number has changed to 435-753-2701 and our email to wwshed@home.com .   
 
Yours truly, 
 
 
John Carter, President 
Willow Creek Ecology 
May 17, 2001 



Upper- Some of two dozen cattle found in and adjacent to Tufts Creek on National 
Forest Land.  Lower – Gate to adjoining permittees’ private land left open with 
worn cattle trail showing evidence of recent use.  Cattle have been here for several 
days. 
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Upper Left – Spring on Tufts Creek trampled and 
made non-functionsl by cattle.  Upper and Lower 
Right – Tufts Creek and tributary with eroded 
banks from cattle use.  Stabilizing vegetation 
missing, stream non-functional.    
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Upper – Aspen lacking regeneration, 
herbaceous ground cover less than 
1” stubble height from last fall 
grazing and continuation this spring. 
 
Lower – Ground cover reduced to 
about half with pedestaling and 
erosion. 
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Western Watersheds Project, Inc. 
  P.O. Box 280 

      Mendon, Utah 84325 
          435-881-5404 •  wwshed@comcast.net 

 
 
 
March 18, 2008 
 
Jennefer Parker, District Ranger 
Logan Ranger District 
Wasatch Cache National Forest 
1500 East Highway 89 
Logan, UT 84321 
 
Re:  North Rich Allotment – Tufts Creek, Slideout Canyon and Log Cabin Hollow 
 
Dear Jennefer: 
 
This report is to provide you with documentation of severe damage to resources in 
these three canyons as a result of livestock grazing with no current assessment of 
capability, forage capacity and stocking rate.  Rather, the Forest Service has 
maintained the status quo of a failed system it abandoned in the 1980’s.   Now, the 
recently (2004) established grazing system that was to include three pastures and rest 
has been abandoned as well. 
 
I have attached a letter I sent to the Logan Ranger District in 2001 regarding Tufts 
Creek.  No apparent action has occurred to address the Tufts Creek situation and 
conditions appear to have deteriorated further.   Due to its remote location, Tufts 
Creek escapes notice and is much abused.   The photos in this letter demonstrate the 
severely degraded conditions in riparian, aspen, sagebrush, and recent clearcuts that 
result from unmanaged, season-long grazing with no rest to allow recovery.  The map 
of all waypoints is provided on the next page with the photo documentation following. 
 
Western Watersheds Project is requesting that these canyons be closed to livestock in 
order that their watersheds, plant communities and riparian areas can recover.  An 
accurate capability and forage capacity analysis would provide the justification for this 
action.   Western Watersheds Project is willing to assist the Logan Ranger District with 
this analysis process, should it desire.  Please reply in writing stating the exact steps 
and schedule by which the Logan Ranger District will address these problems. 
 
Thank you, 

 
John G. Carter, PhD 
Utah Director 
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Figure 1.  Map showing locations of waypoints and photos 
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Waypoint 483 8/24/07       Lower Tufts Spring 
Latitude   41.83634 
Longitude  111.459

 
Photos show riparian zone showing extreme heavy use 
with spring source heavily trampled, adjacent aspen 
clone with the same conditions.   Cattle have remained 
here all summer. 



 4 

Waypoint 484   8/4/0    Lower Tufts Spring Outflow 
Latitude    41.83714 
Longitude   111.455 

 
Photos of spring outflow to between spring and main 
Tufts Creek channel showing completely trampled 
streambanks and channel, complete use of any 
available forage and elimination of riparian grasses and 
hydric species. 
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Waypoint 484   8/24/07    Lower Tufts Spring Outflow cont’d. 
Latitude    41.83714 
Longitude   111.455

 
Photos of valley bottom, riparian and aspen showing bare 
soil, completely trampled stream where accessible, 
herbaceous vegetation consumed with only remaining plant 
either noxious weeds or unpalatable increasers under 
grazing (houndstongue, Canada thistle, mullen, mint, 
coneflower).  Only grasses remaining are protected by logs 
and inaccessible to cattle.  Aspen recruitment non-existent 
with mostly mature with few young trees. 
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Waypoint 484   8/24/07    Lower Tufts Spring Outflow cont’d. 
Latitude    41.83714 
Longitude   111.455 

 
Photos of valley bottom, riparian and aspen showing bare 
soil, completely trampled stream where accessible, 
herbaceous vegetation consumed with only remaining plant 
either noxious weeds or unpalatable increasers under 
grazing (houndstongue, Canada thistle, mullen, mint, 
coneflower).  Only grasses remaining are protected by logs 
and inaccessible to cattle.  Aspen recruitment non-existent 
with mostly mature with few young trees. 
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Waypoint 485 Lower Tufts Spring outflow 
Latitude      41.837 
Longitude 111.452

Riparian area showing denuded soil, no aspen 
recruitment, trampled and denuded streambanks, 
trampled stream channel. 
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Waypoint 486 Lower Tufts Spring outflow 
Latitude    41.83705 
Longitude   111.451 

Aspen on south slope adjacent to Tufts Creek showing 
lack of recruitment except where protected by boulders, 
heavy use, and loss of herbaceous community. 
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Waypoint 487  8/24/07  Valley Bottom on Tufts Creek 
Latitude    41.83703 
Longitude   111.449

 
Valley Bottom stripped of grasses and palatable 
vegetation, leaving houndstongue, Canada thistle, 
coneflower, mint, mullen and annual mustards.   
Untended, dying cow with no shade or water and no 
likelihood of relief due to Tufts Creek remote location.   
Observed 1 Bull, 4 cow/calf pairs and this dying cow 
with its sad calf nearby. 
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Waypoint 488  8/24/07 Water Development from unnamed spring tributary to Tufts Cr 
Latitude    41.83735 
Longitude   111.448

Water development dry, adjacent vegetation heavily utilized with high percent bare 
ground.  This water development like the more than 100 others on North Rich have not 
“evened out distribution” due to topographic limitations, lack of enforcement of 
standards,  failure to conduct a current field-based survey of capability and forage 
capacity determination and adjust the stocking rate. 
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Waypoint 489  8/24/07  Abandoned Road 
Latitude    41.83593 
Longitude   111.449

Abandoned road leading up the slope south of Tufts 
Creek to Lone Pine Flat.  This road is used by cattle to 
trail between water sources on top and Tufts Creek.   
Rapidly eroding with gully formation and feeding 
sediment into Tufts Creek.  No sign of recovery even 
without ATVs and vehicles. 
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Waypoint 490    8/24/07    Lone Pine Flat 
Latitude    41.83363 
Longitude   111.445

Meadow, sagebrush and aspen on Lone Pine Flat 
heavily grazed, high percent bare ground and most 
aspen shoots browsed. 
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Waypoint 491  8/24/07  Lone Pine Flat 
Latitude    41.83015 
Longitude   111.443

Aspen with depleted understory, heavy use and 
browse with no recruitment except in areas 
protected from cattle by fallen trees. 
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Waypoint 492  8/24/07  Lone Pine Flat 
Latitude    41.8325 
Longitude 111.444

Wet meadow complex on Lone Pine Flat showing 
active erosion, hummocks and loss of function. 
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Waypoint 493  8/24/07  Lone Pine Flat 
Latitude    41.83185 
Longitude   111.446

Water development dry.  Found 3 cow/calf pairs here. 
 
Note Waypoint 494 at Temple Canyon found 3 cow/calf pairs. 
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Waypoint 495  8/24/07  Log Cabin Hollow 
Latitude    41.81724 
Longitude   111.485 

Valley bottom in Log Cabin Hollow lacks palatable 
forage, dominated by coneflower, heavily grazed every 
year, no opportunity to recover. 
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Waypoint 496  8/24/07  Slideout Canyon 
Latitude    41.84992 
Longitude   111.483

Photos of Bear Hodges clearcut (one of 16) that were 
predicted to produce forage once cut.   This entire 
canyon lacks forage and is not capable, yet cattle are 
here every year, all summer.    The clearcuts have not 
been allowed to rest from livestock in order to restore 
the herbaceous community.  Water developments in 
Slideout Canyon lacked water with only two observed 
to have shallow (<2”) standing water following recent 
rain. 
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Waypoint 497  8/24/07  Slideout Canyon 
Latitude    41.85151 
Longitude   111.482 

Aspen understory showing typical conditions in Slideout 
Canyon aspen, bare ground, dominance by non-palatable 
species(coneflower, senecio) and lack of adequate 
recruitment of aspen. 
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Waypoint 498  8/24/07 Slideout Canyon 
Latitude    41.85118 
Longitude   111.473

Steep, south facing slope showing sagebrush 
community lacking herbaceous vegetation and with bare 
innerspaces.  Cattle were observed grazing here.
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Waypoint 499  8/24/07  Slideout Canyon 
Latitude   41.84696 
Longitude  111.463

Clearcut from Bear Hodges project showing little 
herbaceous vegetation and any grasses grazed heavily.   
Also shows open sagebrush slope with barren 
innerspaces, typical of Slideout Canyon.  Four cow/calf 
pairs found at this point. 
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August 15, 2006 
 
Mr. Rob Cruz, District Ranger 
Logan Ranger District 
1500 East Highway 89 
Logan, Utah 84321 
 
Re: Proposal for Little Bear Sheep Allotment 
 
By: Bear River Watershed Council 

Cache Anglers Chapter Trout Unlimited 
Great Old Broads for Wilderness 
High Uintas Preservation Council 
Western Watersheds Project 
Western Wildlife Conservancy 
Wild Utah Project 

 
Dear Rob: 
 
We understand that the permittee for the Little Bear Sheep allotment is interested in 
relinquishing the permit to graze sheep on the allotment if it can be used by the North 
Rich allotment permittees.  Our organizations believe this change in management 
offers a variety of potential benefits and are making this proposal to the Forest Service 
in support of this change.  As the Area Description and photographs provided at the 
end of this letter indicate, there are problems within the Little Bear Sheep allotment. 
 
We believe our proposal addresses the need for restoration of damaged habitats; 
provides benefits to wildlife, fisheries, watersheds and other livestock permittees; 
offers enhanced research opportunities for USU students, faculty and other interested 
parties; leads to a long term reference and research area; and will improve camping, 
hunting and fishing opportunities within the area.  We request that the Forest Service 
meet with representatives of our organizations to discuss implementing this approach 
and set a date for a field visit to view and discuss conditions on the ground before the 
end of September.  The following proposal is intended to be implemented in 
collaboration with our organizations, USU College of Natural Resources and other 
interested parties. 
 
Proposal  
 
a. Conduct a capability analysis evaluating slope, distance to water, soil erosion 

hazard, forage production and other factors to identify areas that may be capable 
for cattle grazing.  We believe this will identify some of those upper elevation areas 
adjacent to the North Rich allotment as capable, while the steep slopes and valleys 
leading down to the Logan River will not be capable. 

b. Conduct a suitability analysis that considers recreation conflicts and other factors 
to evaluate which of the capable lands should be grazed.  We believe that this 
suitability analysis should place valley areas within the upper watersheds of 
Spawn Creek, Little Bear Creek and West Hodges Creek into non-use for 
restoration purposes.   We believe the lower elevation areas along the Logan River 
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and surrounding the Forestry Camp are important recreation and camping areas 
and should be designated as not suitable for livestock. 

c. Assess current conditions through collection of appropriate baseline data, and 
establish criteria and timelines for restoration of the different upland plant 
communities to accelerate their return to potential.  This would address the lack of 
ground cover that is leading to soil instability and accelerated erosion, loss of 
productivity, increases in invasive or non-desirable species, and sedimentation of 
Bonneville Cutthroat Trout streams. 

d. Determine what grazing system, stocking rates, rest and other measures could be 
used that would allow recovery of native plant communities to take place. 

e. Assess current condition of springs, streams and riparian areas through collection 
of appropriate baseline data, and establish recovery criteria and timelines for 
restoration of springs, streams and riparian areas. 

f. Determine the grazing systems or management methods that would allow 
restoration of springs, streams and riparian areas to their potential. 

g. Develop a monitoring plan that would be designed to document the recovery or 
lack of recovery of these upland and riparian areas and provide comparisons for 
areas that continue to be grazed with those that are in non-use.    

 
Rationale and Benefits of Changing Management 
 
1. Upland and riparian habitats in the Little Bear Sheep Allotment area are in need of 

restoration.  This proposal will provide a systematic approach to restoring these 
habitats while providing the following benefits: 

 
o Recovery of fish and aquatic habitats 
o Recovery of habitat for deer, elk, birds and other mammals 
o Implement Forest Plan’s monitoring direction to establish baseline data 
o Document rates and mechanisms of recovery in the presence/absence of 

livestock 
o Create a reference area of sufficient size for habitat and watershed analysis 
o Aid DWR’s analysis of wildlife programs 
o Assist USU in their science programs 
o Protection of a significant area of Logan City’s municipal watershed 
o Increase water storage within the watershed 

 
2. Recent observations of bighorn sheep in Logan Canyon not far from the Little Bear 

Sheep Allotment raise concerns over transmission of disease from domestic sheep 
to bighorn sheep.   The Little Bear Sheep Allotment provides the steep slopes, open 
areas, mountain tops and stream benches identified in the Utah Division of Wildlife 
Resources in its Statewide Management Plan for Bighorn Sheep as preferred by 
bighorn sheep.   That Plan describes permit buyouts or conversions such as this to 
protect bighorn sheep from disease transmission from domestic sheep.  Changing 
management from sheep to cattle will relieve the concern over disease 
transmission. 

 
3. Upper Spawn Creek, Little Bear Creek, West Hodges Creek and their watersheds lie 

within the Little Bear Sheep Allotment.  These streams are important to Bonneville 
Cutthroat Trout and provide an opportunity for the Forest Service to demonstrate a 
full commitment to the Range-Wide Conservation Agreement and Strategy for 
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Bonneville Cutthroat Trout.  That 
Agreement has several objectives, 
among which are eliminating 
threats to BCT that might warrant 
listing under the ESA and that 
cause present or potential 
“destruction, modification, or 
curtailment of habitat or range..”.   
Recent studies by Fisheries 
Scientists have demonstrated the 
presence of whirling disease in the 
Logan River and 
tributaries.   Based on field 
research and laboratory studies, 
increased sediment, elevated 
stream temperatures and nutrient enrichment in these streams may make 
conditions more favorable for the intermediate host of the whirling disease 
parasite.    Data collected by Western Watersheds Project in conjunction with 
USU/USGS scientists and the Forest Service in Spawn Creek and Temple Fork has 
documented sediment levels in spawning habitats that may be impairing spawning 
success of BCT (see Figure).  Current sediment fines levels in spawning substrates 
exceed known standards by large margins and are predicted to lead to low survival 
based on empirical relationships1.  Restoring vegetative cover, stabilizing soils and 
reducing soil disturbance in the watersheds of these streams will reduce sediment 
levels in these streams as well as the Logan River, providing a greater chance for 
BCT to survive and reproduce and help offset impacts in other areas of the Logan 
River watershed.  

 
4. In addition to its importance for fish and wildlife, the proximity of the Little Bear 

Sheep allotment to important recreation areas along the Logan River provides an 
opportunity for the Forest Service to address this need.   Camping areas along the 
Logan River adjacent to the USU Forestry Camp and along Temple Fork are used 
by hikers, hunters, fishermen, horseback riders, ATV riders and mountain bikers 
as a base to access the area.  A determination for the lower elevations of the 
allotment as not suitable for livestock would reduce recreation and livestock 
conflicts, providing an enhanced opportunity for hunting, fishing, wildlife viewing 
and camping as well as accelerated recovery.  

 
5. The allotment surrounds the USU Forestry Camp and includes approximately half 

of USU’s T.W. Daniel Forest that is used for research.   A designation of not 
suitable and closure of the lower elevation areas and steep slopes surrounding the 
Forestry Camp and the T.W. Daniel Forest would enhance research opportunities 
by removing livestock impacts.  It would also enhance future research 
opportunities in forest restoration and provide a significant reference area for use 
by USU, Forest Service Scientists and other cooperators. It should be noted that in 
the 1970’s, an NSF research project carried out by USU scientists and students, 
“The Spruce-Fir Biome”, conducted research on the ecosystems in this area.  The 

                                                 
1 Bjornn, T.C., C. A. Peery, and L.M. Garmaan.  1998.  Deposition of Fine Sediments in Substrates and Their 
Effects on Survival of Trout Embryos.   Idaho Cooperative Fisheries and Wildlife Research Unit. 
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data and reports from that significant research effort are archived in the USU 
College of Natural Resources Library.  In addition, since the 1960’s, Spawn Creek 
has been the focus of various aquatic and hydrologic studies, providing a long 
history of data describing its systems for future reference and comparison of 
management options.  Other than the small, isolated Mollen’s Hollow Research 
Natural Area of a few hundred acres and the extremely steep slopes of Logan 
Canyon, there are no significant areas of the Logan Ranger District which are free 
of livestock grazing.  This action would provide a watershed scale research and 
reference area bordered by USU’s T.W. Daniel Forest and the Forestry Camp. 

 
6. The Little Bear Sheep Allotment is also part of Logan City’s municipal watershed.  

Protection and restoration of the area will increase water storage for that purpose 
by decreasing runoff and increasing infiltration into the aquifer.  It will enhance 
late summer stream flows in springs and streams within and adjacent to the 
allotment.  It will reduce stream pollution and sediment loads, thus reducing 
sediment accumulations in reservoirs in the Logan River. 

 
7. The closure will offset some of the wildlife impacts occurring through forage and 

habitat competition with livestock in other areas of the Logan Ranger District.  It 
will provide an important foraging area for elk, deer, bighorn sheep and other 
animals.  Recovery of aspen and reduction of sediment loads would increase 
opportunities for beaver, a Management Indicator Species, to expand its range and 
aid in recovery of riparian areas.  All these are added benefits not only to the 
public, but to those who hold grazing permits in other allotments.  

 
 
We will contact you to arrange a time for discussions and assisting you in this 
process. 
 
 
Contact Information: 

 
Bear River Watershed Council   Dan Miller dmiller@brwcouncil.org   
Cache Anglers Chapter Trout Unlimited  Brian O’Quinn boquinn1@msn.com  
Great Old Broads for Wilderness   Ronnie Egan ronni@greatoldbroads.org  
High Uintas Preservation Council   Dick Carter DickCarter@hupc.org  
Western Watersheds Project   John Carter wwshed@comcast.net  
Western Wildlife Conservancy   Kirk Robinson predator@xmission.com  
Wild Utah Project     Jim Catlin WUP@xmission.com  
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Area Description 
 
Monitoring of the Little Bear Sheep Allotment has documented loss of native 
herbaceous plant communities; reduced ground cover, accelerated soil erosion from 
logged, burned and grazed areas; and invasion by undesirable plant species.  Some 
areas that 20 years ago supported summer forage for elk and deer have degraded to 
bare ground and now are occupied by species such as tarweed, an undesirable 
invasive species.  Impacts to wildlife habitat have been significant through loss of 
forage, cover and native plant diversity.  Springs are heavily damaged and non-
functional with loss of their associated wetland and riparian areas.  Erosion from 
these watersheds is increasing sediment loads into important Bonneville Cutthroat 
trout streams such as Spawn Creek.  The photos following this discussion provide 
examples of these conditions. 
 
The Little Bear Sheep Allotment covers nearly 10,000 acres and contains the 
watersheds for Little Bear Creek, West Hodges Creek and the upper watershed of 
Spawn Creek.  It surrounds the USU Forestry Station and also contains about half of 
the 2500 acre T.W. Daniel Forest, which is the research forest used by Utah State 
University.  As part of the Bear River Range, this allotment is also part of the 
nationally significant wildlife corridor that connects the Greater Yellowstone 
Ecosystem and Canada to the Uintas and southern Rockies.  In the Logan Ranger 
District, this corridor is at its narrowest, with many activities such as ATVs, 
snowmobiles, timber harvest, roads and livestock grazing that fragment its habitat 
and disturb wildlife.  The Little Bear Sheep Allotment contains trails, some of which 
are used by motorized RVs as well as hikers, horseback riders and mountain bikers.  
It is also a popular destination for hunting, fishing, camping and wildlife viewing. 
 
The allotment contains one of the few, if not the only, remaining old growth fir stands 
in the Logan Ranger District.  It also contains aspen, sagebrush and mountain brush 
habitats.  According to Forest Service documents, it is important habitat or potential 
habitat for the following species of wildlife: 
 
Birds:  Blue grouse, ruffed grouse, Hammond flycatcher, hermit thrush, red-breasted 
nuthatch, mountain chickadee, slate colored junco, ruby crowned kinglet, western 
tanager, hairy woodpecker, northern three-toed woodpecker, gray jay, pine siskin, 
warbling vireo, mountain bluebird, northern goshawk, boreal owl, great gray owl, 
flammulated owl and others. 
 
Mammals:  Elk, mule deer, moose, black bear, bobcat, lynx, badger, snowshoe hare, 
red squirrel, short tailed weasel, yellow pine chipmunk, pine marten, northern flying 
squirrel, wolverine, spotted bat, and Townsend’s big-eared bat.  Bighorn sheep have 
been observed recently in Logan Canyon not far from the Little Bear Sheep Allotment. 
 
Fish and amphibians:  Spotted frog, Bonneville cutthroat trout and tiger salamanders 
 
Plants:  Starvling milkvetch, Brownie lady slipper and Logan buckwheat are Forest 
sensitive plants with potential to occur in the area.  
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Upper Left – overview of upper Spawn Creek watershed.  
Sagebrush habitat in foreground has lost grasses and 
flowering plants leading to significant soil loss.  
 
Lower left -  30+ year-old clearcut at the head of Spawn Creek 
that has not recovered with annual sheep grazing consuming 
most of the desirable herbaceous plants and leading to soil 
erosion.   
 
Lower Right Photos – bare soil in that same clearcut and gully 
erosion that is feeding sediment into Spawn Creek and filling 
beaver dams downstream. 
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Left Photos - Forest Opening in Old Growth conifer showing bare, eroding soil and 
soil movement that has nearly buried a fallen limb. 
 
Right Photos -  an area that burned about 20 years ago.   Annual grazing of sheep 
has prevented re-establishment of the herbaceous vegetation that typically occurs 
following fire.   The rapidly eroding soil is burying woody debris and moving 
downslope into Spawn Creek and West Hodges Creek. 
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Upper Photo – Forest opening that has been depleted of most of 
its native herbaceous community and is eroding into West 
Hodges Creek.   
 
Lower Photo – South Peter Sinks showing depleted herbaceous 
vegetation and eroding soil. 
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 Left Photo – Aspen community lacking regeneration and 

herbaceous understory.  Invaded by tarweed. 
 
Bottom Left and Right Photos  – Snowbank Spring and 
surrounding meadow that used to support elk during summer, 
now reduced to bare ground and tarweed with a non-
functional spring and riparian area.  This area is eroding into 
West Hodges Creek. 
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Western Watersheds Project, Inc. 
  P.O. Box 280 

      Mendon, Utah 84325 
          435-881-5404 •  wwshed@comcast.net 

 
 
 
March 18, 2008 
 
Jennefer Parker, District Ranger 
Logan Ranger District 
Wasatch Cache National Forest 
1500 East Highway 89 
Logan, UT 84321 
 
Re:  Transmittal of WWP Reports for North Rich, Logan Canyon, Maple Bench 
Allotments and other issues 
 
Dear Jennefer: 
 
In preparation for our meeting on March 28, I have sent a number of reports to you via 
email and will provide hard copies at the meeting. Most of those prior to 2008 should 
be in the allotment files.  This is a transmittal letter for these documents that briefly 
describes their content. 
 
1. March 27, 2008 letter to Jennefer Parker and March 17, 2008 Report, Updating the 

Animal Unit Month. 
 

The March 17, 2008 Report updates the statistics on livestock weights and forage 
consumption, correcting some errors in agency numbers.  There has been 
confusion over oven dry vs. air dry amounts and livestock have greatly increased in 
size over the years to the point that forage consumption today by cattle is nearly 
double the allocation used by BLM and the Forest Service. 

 
2. February 23, 1998 Reports to the Logan Ranger District.   The reports include:  (1) 

Investigation of Spawn Creek, Utah Coliform Contamination and Stream Bank 
Stability in Relation to Cattle Grazing; (2) Investigation of Erosion and Riparian 
Damage on the Maple Bench Allotment in Relation to Cattle Grazing; and (3) 
Investigation of Ground Cover, Soil Conditions, Riparian Areas and Forest Practices 
in the Little Bear Sheep and North Rich Cattle Allotments.   

 
The Spawn Creek report provides photographs and data describing the exceedance 
of water quality criteria in Spawn Creek and Tributaries due to cattle, relationship 
between stubble height of Nebraska sedge and bank stability (trampled, puddled 
sheared, bare, eroding, etc), bare and eroding banks, and head-cutting on 
tributaries of Spawn Creek.  The Maple Bench report shows the extensive gullying 
forming from cattle trailing up slopes on the Bench, extremely heavy use, gully 
erosion, ATV damage, trampled and degraded wetland and stream.  The North 
Rich/Little Bear report shows greatly reduced ground cover compared to control 
sites in both allotments, with controls averaging over 90% ground cover and grazed 
sites ranging from 21 – 63%, photographs of these monitoring sites, results of soil 
pits at each location showing destabilized soils in grazed areas with loss of organic 
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horizon and low root mass compared to ungrazed controls, lowered soil nitrogen in 
grazed sites compared to ungrazed controls, damaged stream and springs, loss of 
aspen recruitment, heavy use in burn area, and severe erosion in the upper Spawn 
Creek clearcut which has never recovered due to annual grazing by sheep and 
cattle with never any rest and finally, ATV damage creating gullies in conjunction 
with cattle grazing. 

 
3. September 1, 1999 Report to Brian Ferebee, District Ranger.   It provides 

photographs and data on stream conditions and water quality for Temple Fork and 
Spawn Creek going back to 1992.     The report shows water quality exceedances 
for fecal coliform in Spawn Creek and tributaries due to livestock grazing, head-
cutting and erosion on these streams and their tributaries, heavy use of riparian 
areas, bank damage from hoof shear and comparisons to conditions when rest is 
employed. 

 
4. October 27, 2000 Report to the Logan Ranger District, Analysis of Ground Cover in 

Forest Openings in the Bear Hodges Analysis Area, Little Bear Sheep Allotment, 
North Rich Cattle Allotment.   

 
This report provides a summary of past data and year 2000 data.  Ground cover in 
ungrazed controls averaged 94.4%, while ground cover in areas that were logged 
and grazed averaged 61.1%, in sites that were grazed such as forest openings with 
no logging averaged 41.9%.  The difference was due to logging leaving woody debris 
on the forest floor.  Grass basal cover averaged 38.8% in ungrazed controls and 
3.6% in grazed sites.  Forbs were unpalatable species.  Tarweed infestations, 
Snowbank spring damaged to the point it lacks any ecological function, severely 
eroding soils, denuded and eroding forest understory and openings in the Little 
Bear allotment. 

 
5. March 18, 2008 Report on Spawning Habitat and Riparian Utilization from 

multiple locations in the Logan Ranger District.   
 

The report shows that spawning substrate for trout across the Logan Ranger 
District (and, in fact across three states – not reported here) is impaired with 
sediment to the extent that spawning success is greatly limited.   This sediment 
comes from eroding watersheds, stream banks and dirt roads.  As signatory to the 
Bonneville cutthroat trout Conservation Agreement, the Forest Service must 
address this.   
 
The report also shows that riparian utilization in Temple Fork (Logan Canyon 
Allotment), Logan River (Franklin Basin Allotment), Streams and wetlands in the 
North Rich Allotment are typically 90% and above.    The Forest Service has 
standards from its 1996 FEIS on Rangeland Health, which do not address streams 
in degraded condition.  That EIS had more stringent standards to provide for 
degraded streams, which applies to every livestock grazed stream/spring/wetland 
in the Logan Ranger District which I have visited. 
 
Also shown in this report are livestock exclosure trespass on Mill Hollow, an annual 
occurrence, with the adjacent spring and wetland in appalling condition.  In 
addition, you should know that the exclosure on the upper Logan River in the 
Franklin Basin allotment is trespassed annually.  We have photos and ear tags nos.   
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Finally, the report shows the degradation of Nebeker Spring and adjacent aspen on 
the North Rich allotment.   Our research shows that many water developments are 
placed in or adjacent to aspen, causing degradation and loss of recruitment, 
ultimately loss of aspen. Forest Service published research and management 
recommendations show that placing water developments in or near aspen leads to 
its degradation and loss of recruitment. 
 
The enclosed CD contains a Power Point Presentation titled,  CarterUSU9_07.ppt 
showing the results of our three state sampling effort to document spawning 
habitat conditions for trout species.  It describes the major source of this 
degradation, particularly watershed erosion from livestock grazing,  and provides 
examples from the Logan Ranger District, Spawn Creek watershed in particular.   
 
A second Power Point Presentation titled, AspenMgt.ppt,  is also contained in the 
CD.  That presentation shows Forest conditions due to water developments, 
provides pertinent science and management recommendations to restore aspen. 
 
A third Power Point Presentation titled,  CarterUSURunoff4_07.ppt , analyzes 
example watersheds in the Bear River Range showing the problems induced due to 
water developments being placed in areas of erodible soil, steep slopes and aspen 
or near riparian areas.  The analysis evaluates the effects of Forest ground cover 
criteria and grazing non-capable land on soil erosion.   The results show that 
Forest Service criteria are inadequate, leading to erosion greater than 10 times 
natural rates.  It also shows that controlling livestock grazing to areas that are 
capable results in erosion rates near natural.  This can be attained by lowering 
stocking rates based on a current and accurate capability, forage capacity and 
stocking rate analysis. 
 

6. May 5, 2004 Report and March 26, 2008 Reports for the Maple Bench Allotment.  
 

Please note that there are also ATV problems here and this is the entrance to the 
Wellsville Wilderness that is most used.  Many people camp and hike here and this 
results in a poor situation re:  conflicts with recreational uses for the minimal  
annual grazing fee of less than $100.   
 
The May 5, 2004 report to the LRD summarizes our plot clippings showing very 
extreme use in the North pasture, heavily trampled wetland and spring source, 
gully erosion from cattle trailing up the steep slopes and invasive species taking 
over the South pasture (i.e. bracken fern).  The March 26, 2008 report is for our 
plot clippings in 2007 showing utilization of over 90%, the same degraded 
conditions on the spring and stream in the North pasture, and heavy browsing of 
aspen and chokecherry by cattle.  You should know that in 1995 the LRD produced 
an EA for Maple Bench showing it was overstocked.   That EA was never finalized.  
In about 2000, one permittee, Gene Hiibner, gave up his permit and that was 
immediately rolled over to another permittee, totally ignoring the stocking rate 
issue.  If the Forest Service had not reissued Gene’s permitted numbers, some of 
this degradation could have been slowed, but this entire allotment should be 
designated not suitable due to degraded conditions and the need for restoration, 
recreational conflicts, and to protect the Mendon City water supply. 
 

7. March 15, 2004 Analysis and Comments on the North Rich FEIS and the July 23, 
2004 North Rich North Pasture Survey. 
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The March 15, 2004 report contains the combined comments from the Wild Utah 
Project and WWP for the Final EIS on North Rich.  This set of comments remains 
pertinent to our discussion as it points out many shortcomings in past and current 
management that have never been effectively addressed.  Briefly, some of these 
include (1) the current 3 pasture system and stocking rate repeats the identical 
system that was abandoned in the early 1980’s; (2) inadequate stocking rate 
determination and addressing forage needs of other animals; (3) inadequate 
utilization standards and monitoring; (4) failure to address stocking rate 
considerations while relying on rest-rotation grazing which has never been 
implemented in 30+years of trying; (5) no drought response; (6) no current forage 
capacity determination; (7) inadequate capability determination that ignores soil 
erosion hazard and included rangeland conifer which does not produce 200 lb/acre 
as required; (8) past monitoring shows excessive bare ground; (9) documented 
exceedances of riparian stubble criteria with no permit action; (10) failure of 
permittees to comply with AOIs.   
 
The July 23, 2004 report describes conditions in the North Pasture in which we 
measured ground cover and plant production in rangeland conifer, aspen and 
sagebrush in 2004 for submission on the EIS.  The results show high bare ground 
in sagebrush and aspen, provides some grass and forb production for these 
communities, and lists the desirability of forbs found in all communities.  Most are 
not palatable and should not be counted as forage.   One set of data was collected 
in sagebrush habitats leading away from water.  The bare ground ranged from 
greater than 60% near water to 30% at two miles from water.    The photographs 
provide an overview of forest understory conditions.  You should note that 
rangeland conifer sites are in poor soils, and lack herbaceous vegetation.  Finally, 
there is a photo of cattle grazing in the “rested” north pasture. 
 

8. May 17, 2001 Report on Conditions in Tufts Creek, North Rich Allotment ; June 
20, 2007 letter to Ann Robins, Rangeland Management Specialist; August 26, 2007 
letter to District Ranger Valle; and March 18, 2008 Report on Conditions in Tufts 
Creek, Slideout Canyon and Log Cabin Hollow in the North Rich Allotment. 
 
 
The first report was provided to the LRD in 2001 (dated 5/17/01), documenting the 
annual trespass of cattle from permittee leased private land onto the North Rich 
allotment and Tufts Creek.  The LRD acknowledged they knew of this trespass 
being an annual affair.  The conditions found are shown in the photos including 
severe bank trampling, raw banks, loss of aspen recruitment and high percent bare 
ground in the riparian area.  
 
The June 20 letter to Ann Robins reports early presence of cattle on the allotment, 
reported on riparian use exceeding standards on Cheney Springs area, reported on 
trespassing cattle in the North Pasture which was to be rested in 2007.  
 
The August 26, 2007 letter to District Ranger Valle describes the conditions found 
in Tufts Creek, Slideout Canyon and Log Cabin Hollow. 
 
The March 18, 2008 report illustrates the conditions found in August 2007.   Tufts 
Creek was grazed and trampled leaving springs and stream banks heavily 
damaged, aspen recruitment has been reduced to the point aspen are dying out, 
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riparian valley bottom lacks ground cover, cattle were there all summer, noxious 
weeds are profuse and grasses and riparian vegetation have been largely replaced 
by annuals and weeds.   The old logging road or access road continues to erode and 
become a gully.  On Lone Pine Flat above Tufts Creek, wetlands have been 
destroyed, accelerated erosion continues, aspen recruitment is halted except in 
areas with no livestock access.  Log Cabin Hollow lacks forage and has been 
reduced to a coneflower plantation with high percent bare ground along the valley 
bottom.  Slideout Canyon clearcuts have not revegetated with the grasses and forbs 
that were claimed to be a goal of the clearcuts in the Bear Hodges EIS.  Any 
palatable  herbaceous vegetation gets heavily grazed by the constant presence of 
cattle all summer.  Aspen understory consists mostly of coneflower and senecio, 
both lacking in forage quality.  Steep sagebrush slopes are grazed heavily, leaving 
bare ground and erosion behind.   
 
None of these Canyons are capable or suitable, given their steep side slopes, conifer 
cover, lack of palatable or desirable forage, erodible soils and their current 
degraded state.  They should be closed for restoration, which will take many years.   
 

Western Watersheds Project requests that these issues be addressed immediately with 
action in the 2008 AOIs and permits.  We would like a written response to these 
documents with the steps and schedule the Logan Ranger District and WCNF plan to 
take to remedy the severe degradation and overgrazing occurring in the District as 
evidenced in these documents.   I would be happy to visit these allotments with you 
and point out the problems first hand.   
 
Thank you, 

 
John Carter, PhD 
Utah Director 
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Western Watersheds Project, Inc. 
  P.O. Box 280 

      Mendon, Utah 84325 
          435-881-5404 •  wwshed@comcast.net 

 
 
 
March 18, 2008 
 
Jennefer Parker, District Ranger 
Logan Ranger District 
Wasatch Cache National Forest 
1500 East Highway 89 
Logan, UT 84321 
 
Dear Jennefer: 
 
This letter/report is to provide you with insight into the conditions in the Logan 
Ranger District riparian areas, particularly to inform you regarding the condition of 
riparian areas as a result of livestock grazing and the impairment of spawning 
habitats for Bonneville cutthroat trout due to sediment inputs.   Maps are provided 
showing the locations of the sample sites.  A table is provided in the Appendix giving 
you the lat/long of sites visited. 
 
Spawning Habitat Impairment 
 
Since 2004, Western Watersheds Project has been sampling spawning habitat for 
Bonneville cutthroat trout and other cutthroat species in Idaho, Utah and Wyoming.  
The McNeil Core sample method is used in pool tails or other suitable gravel 
substrates preferred by cutthroat trout for spawning.  Three core samples are taken at 
each site and sieved to determine size distribution.   The results of sampling over 80 
sites with over 240 samples show that spawning habitats are impaired with sediment.   
 
The streams sampled in the Logan Ranger District are in the Logan River watershed 
and include Beaver Creek, Right Hand Fork, Spawn Creek, Temple Fork and the Logan 
River.  Maps showing the locations sampled are provided in Figures 1 – 4.  Table 1 
provides a summary of the sediment data.  Egg to emergence survival percentages 
were determined by the method of Irving and Bjornn1.   Table 1 also provides the 
known standards for sediment implemented by the State of Idaho and the Bridger-
Teton National Forest.  As shown in Table 1, all sites sampled exceed all criteria for 
“trapping fines”, or those <6.35 mm.    Only three streams met criteria for “intrusive 
fines”.  Those included Upper Spawn Creek, Cub River and Eight Mile Creek in Idaho.  
 
Watershed and stream bank conditions in the Bear River Range are in  a deteriorated 
condition, leading to excessive sedimentation.   You can view our Power Point 
presentations for the stream sediment survey as well as the recent watershed analysis 
we presented at the International Soil and Water Conservation Conference in 
Keystone, Colorado in 2006.    These are provided on the enclosed CD.   The failure of 
the Forest Service to address degraded watershed conditions and to control livestock 
                                                 
1 Irving, J.S. and T.C. Bjornn.  1984.  Effects of Substrate Size Composition on Survival of Kokanee 
Salmon and Cutthroat and Rainbow Trout.  Idaho Cooperative Fisheries Research Unit Technical Report 
84-6. 
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grazing in capable areas and avoid erodible soils is a major contributor to the problem.   
As our analysis of watershed conditions in the Bear River Range using Caribou 
National Forest data shows, these failures lead to erosion rates up to 15 times greater 
than natural, while grazing only capable acres would reduce this to near natural rates.    
 
Riparian Utilization 
 
Plots were clipped in riparian areas in the North Rich, Logan Canyon and Franklin 
Basin Allotments in 2007.   Riparian areas in the North Rich allotment have been 
clipped since 2005.  Caged plots (ungrazed) are compared to grazed plots with samples 
air dried prior to weighing.    Plot locations are shown in Figures 1 – 5.  Results are 
provided in Table 2 showing extremely heavy use averaging over 90% across all 
riparian areas measured.   Photos of the Logan River, Temple Fork and Spawn Creek 
Riparian plot locations are provided in Figures 6 – 8.   Logan River plot locations are 
shown in Figures 9 and 10.   Damage at Nebeker Spring and adjacent aspen is shown 
in Figures 11 and 12.  Trespass cattle and damaged spring in Mill Hollow are shown in 
Figure 13. 
 
I have been providing data, photographs and going on tours on these allotments for 
decades now and have seen no meaningful action by the Forest Service to restore the 
degraded conditions, assess use, assess forage capacity or capability.   It is time these 
issues were addressed in a meaningful way.  Please respond to this letter in writing 
with the steps the Logan Ranger District will undertake to address these issues. 
 
Thank you, 

 
John G. Carter, PhD 
Utah Director 
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Date Stream State Mean % 
<6.35 mm 

Mean % 
<0.85 mm 

Idaho DEQ 
Std        

<6.35 mm 

Bridger 
Teton Std 
<6.35 mm 

Idaho DEQ 
Std <0.85 

mm 

Survival % 
- Egg to 

Emergence 
9/30/04 Lower Spawn Creek Utah 49.9 ± 12.86 15.04 ± 1.57 27 20 10 6.23 
9/30/04 Upper Spawn Creek Utah 42.53 ± 6.48 8.68 ± 1.33 27 20 10 12.26 
9/30/04 Upper Temple Fork Utah 42.91 ± 2.98 14.18 ± 1.95 27 20 10 11.84 

9/30/04 Lower Temple Fork Utah 
55.88 ± 
12.74 15.95 ± 6.22 27 20 10 3.52 

9/2/05 Beaver Creek Utah 
52.10 ± 
14.61 23.31 ± 4.87 27 20 10 5.06 

9/2/05 St. Charles Creek Idaho 
54.32 ± 
27.00 

30.42 ± 
22.56 27 20 10 4.09 

9/3/05 Bloomington Creek Idaho 
70.44 ± 
10.80 36.06 ± 7.17 27 20 10 0.84 

9/2/05 Cub  River Idaho 
31.02 ± 
12.15 9.71 ± 4.42 27 20 10 31.08 

9/26/06 St. Charles Creek Idaho 39.23 ± 7.01 17.29 ± 3.47 27 20 10 16.32 

9/26/06 Paris Creek Idaho 
38.71 ± 
10.43 17.39 ± 5.32 27 20 10 17.04 

9/26/06 Eight Mile Creek Idaho 30.69 ± 4.89 8.51 ± 2.06 27 20 10 31.82 
9/26/06 Beaver Creek Upper Utah 44.03 ± 9.68 13.47 ± 3.42 27 20 10 10.71 
9/26/06 Beaver Creek Lower Utah 32.38 ± 5.25 11.90 ± 1.91 27 20 10 28.17 

9/27/06 Logan River Lower Utah 
45.98 ± 
11.93 11.69 ± 1.75 27 20 10 8.98 

9/27/06 
Right Hand Fork Logan River 
Lower Utah 35.66 ± 2.05 10.13 ± 1.49 27 20 10 21.9 

9/27/06 
Right Hand Fork Logan River 
Upper Utah 36.40 ± 4.65 11.64 ± 3.45 27 20 10 20.62 

9/27/06 Logan River Upper Utah 53.96 ± 6.38 29.57 ± 1.97 27 20 10 4.23 
        
 
      Table 1.   Sediment Content and Survival of Salmonid Eggs to Emergence – Bonneville Cutthroat Trout Streams in WCNF
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Figure 1.   Map showing location of sediment core samples in the Upper Logan River and Beaver Creek 
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Figure 2.  Map showing sediment core sample site in Lower Logan River 
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Figure 3.  Map showing sediment core sample sites in the Right Hand Fork Logan River 
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Figure 4.  Map showing sediment core sample and riparian utilization plot clipping locations 
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Figure 5.   Map showing location of utilization plot clips along Logan River 



 10 

 
Figure 5.   Logan River Riparian Plot Locations 
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Table 2.   Utilization Measured by Plot Clippings in Exclosures, Caged Plots and Grazed Riparian Areas 

Date Allotment Transect Location Distance  Combined, 
gms lb/acre lb/acre Average 

lb/acre Utilization %

10/5/2005 Duck Cr U5 Exclosure  195.2 2078.7  2078.7 95.89% 
10/5/2005 Duck Cr U5 Cage  138.5 1474.8  1474.8 94.20% 
10/5/2005 Duck Cr U5 dn 50 22.0 234.1    
10/5/2005 Duck Cr U5 dn 100 7.2 76.5    
10/5/2005 Duck Cr U5 up 50 1.5 15.8    
10/5/2005 Duck Cr U5 up 100 1.5 15.8  85.5  
10/5/2005 Duck Cr U7 Cage  186.4 1984.9  1984.9 26.28% 
10/5/2005 Duck Cr U7 dn 50 140.2 1492.9    
10/5/2005 Duck Cr U7 dn 100 129.0 1373.6    
10/5/2005 Duck Cr U7 up 25 156.9 1670.8    
10/5/2005 Duck Cr U7 up 100 123.5 1315.7  1463.3  

10/11/2005 Duck Cr U10 Cage  363.5 3871.3  3871.3 88.29% 
10/11/2005 Duck Cr U10 dn 50 51.2 545.3    
10/11/2005 Duck Cr U10 dn 100 45.3 482.4    
10/11/2005 Duck Cr U10 up 50 34.2 364.0    
10/11/2005 Duck Cr U10 up 100 39.6 421.5  453.3  
9/29/2005 Nrich U2 Cage  241.1 2567.7  2567.7 92.38% 
9/29/2005 Nrich U2 dn 50 22.1 235.2    
9/29/2005 Nrich U2 dn 100 23.4 249.0    
9/29/2005 Nrich U2 up 50 18.1 192.6    
9/29/2005 Nrich U2 up 100 10.0 106.3  195.7  
9/29/2005 Nrich U9 Cage  168.9 1798.6  1798.2 91.68% 
9/29/2005 Nrich U9 dn 25 0.9 9.4    
9/29/2005 Nrich U9 dn 50 6.7 71.1    
9/29/2005 Nrich U9 up 25 14.4 153.1    
9/29/2005 Nrich U9 up 50 34.3 365.1  149.7  

10/15/2006 Duck Cr U5 Cage  70.3 748.7  748.7 81.79% 
10/15/2006 Duck Cr U5 dn 50 13.8 147.0    
10/15/2006 Duck Cr U5 dn 100 17.2 183.2    
10/15/2006 Duck Cr U5 up 50 0.9 9.6    
10/15/2006 Duck Cr U5 up 100 19.3 205.5  136.3  
9/29/2006 Duck Cr U7 Cage  77.0 820.1  820.1 84.19% 
9/29/2006 Duck Cr U7 dn 50 12.5 133.1    
9/29/2006 Duck Cr U7 dn 100 6.1 65.0    
9/29/2006 Duck Cr U7 up 50 5.9 62.8    
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9/29/2006 Duck Cr U7 up 100 24.2 257.7  129.7  
9/30/2006 Duck Cr U10 Cage  18.6 198.1  198.1 72.58% 
9/30/2006 Duck Cr U10 dn 50 1.8 19.2    
9/30/2006 Duck Cr U10 dn 100 4.4 46.9    
9/30/2006 Duck Cr U10 up 50 7.7 82.0    
9/30/2006 Duck Cr U10 up 100 6.5 69.2  54.3  
10/3/2007 Duck Cr 10 Cage 1  392.5 4705.2    
10/3/2007 Duck Cr 10 Cage 2  275.5 3302.7  4004.0 96.56% 
10/3/2007 Duck Cr 10 dn 50 4.9 52.2    
10/3/2007 Duck Cr 10 dn 100 27.5 293.0    
10/3/2007 Duck Cr 10 up 50 7.2 76.7    
10/3/2007 Duck Cr 10 up 100 12.1 128.9  137.7  
9/30/2007 Duck Cr 5 Cage 1  224.7 2693.7    
9/30/2007 Duck Cr 5 Cage 2  189.6 2272.9  2483.3 96.43% 
9/30/2007 Duck Cr 5 dn 50 16.8 179.0    
9/30/2007 Duck Cr 5 dn 100 6.0 63.9    
9/30/2007 Duck Cr 5 up 50 4.5 48.0    
9/30/2007 Duck Cr 5 up 100 6.0 63.9  88.7  
10/1/2007 Duck Cr 7 Cage 1  185.9 2228.5    
10/1/2007 Duck Cr 7 Cage 2  102.4 1309.4  1769.0 90.81% 
10/1/2007 Duck Cr 7 dn 50 10.3 109.8    
10/1/2007 Duck Cr 7 dn 100 19.2 204.6    
10/1/2007 Duck Cr 7 mid 50 4.8 51.1    
10/1/2007 Duck Cr 7 mid 100 43.3 461.4    
10/1/2007 Duck Cr 7 up 50 8.8 93.8    
10/1/2007 Duck Cr 7 up 100 5.1 54.3  162.5  
11/2/2006 Nrich U2 Cage  192.5 2050.1  2050.1 91.60% 
11/2/2006 Nrich U2 dn 50 28.8 306.7    
11/2/2006 Nrich U2 dn 100 8.2 87.3    
11/2/2006 Nrich U2 up 50 25.8 274.8    
11/2/2006 Nrich U2 up 100 1.9 20.2  172.3  

10/24/2006 Nrich U9 Cage  44.0 468.6  468.6 92.39% 
10/24/2006 Nrich U9 dn 50 2.5 26.6    
10/24/2006 Nrich U9 dn 100 7.2 76.7    
10/24/2006 Nrich U9 up 50 2.6 27.7    
10/24/2006 Nrich U9 up 100 1.1 11.7  35.7  
11/8/2006 Nrich U15 Cage  149.4 1591.1  1591.1 89.79% 
11/8/2006 Nrich U15 dn 50 34.0 362.1    
11/8/2006 Nrich U15 dn 100 14.7 156.6    
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11/8/2006 Nrich U15 up 50 3.6 38.3    
11/8/2006 Nrich U15 up 100 8.7 92.7  162.4  

10/25/2007 North Rich U2 Cage  22.7 272.1  272.1 55.87%* 
10/25/2007 North Rich U2 dn 50 13.0 138.5    
10/25/2007 North Rich U2 dn 100 4.7 50.1    
10/25/2007 North Rich U2 up 50 17.4 185.3    
10/25/2007 North Rich U2 up 100 10.0 106.5  120.1  
9/26/2007 North Rich U9 Cage  126.2 1512.9  1512.9 93.28% 
9/26/2007 North Rich U9 dn 50 4.5 47.9    
9/26/2007 North Rich U9 dn 100 10.7 114.0    
9/26/2007 North Rich U9 up 50 7.5 79.9    
9/26/2007 North Rich U9 up 100 15.5 165.1  101.7  
9/26/2007 North Rich U15 Cage  131.8 1580.0  1580.0 87.01% 
9/26/2007 North Rich U15 dn 50 30.9 329.1    
9/26/2007 North Rich U15 dn 100 11.3 120.3    
9/26/2007 North Rich U15 up 50 12.3 131.0    
9/26/2007 North Rich U15 up 100 22.6 240.7  205.3  
7/29/2007 Spawn Cr 480 Exclosure Site 2 Bag 1 64.0 974.1    
7/29/2007 Spawn Cr 480 Exclosure Site 2 Bag 2 75.5 1149.1 2123.2   
7/29/2007 Spawn Cr 480 Exclosure Site 1 Bag 1 84.1 1280.0    
7/29/2007 Spawn Cr 480 Exclosure Site 1  Bag 2 98.9 1505.3 2785.3   
7/29/2007 Spawn Cr 481 Exclosure Site 1 Bag 1 104.3 1587.4    
7/29/2007 Spawn Cr 481 Exclosure Site 1 Bag 2 151.4 2304.3 3891.8   
7/29/2007 Spawn Cr 481 Exclosure Site 2 Bag 2 153.5 2336.3    
7/29/2007 Spawn Cr 481 Exclosure Site 2 Bag 1 67.0 1019.7 3356.0   
7/29/2007 Temple Fk 482 Exclosure Site 1 Bag 2 119.2 1814.2    
7/29/2007 Temple Fk 482 Exclosure Site 1 Bag 1 94.1 1432.2 3246.4   
7/29/2007 Temple Fk 482 Exclosure Site 2 Bag 2 53.5 814.3    
7/29/2007 Temple Fk 482 Exclosure Site 2 Bag 1 54.1 823.4 1637.7 2442.0 91.79% 
7/29/2007 Temple Fk 476 Grazed  23.7 360.7    
7/29/2007 Temple Fk 476 Grazed  11.3 172.0 266.4   
7/29/2007 Temple Fk 477 Grazed  9.1 138.5    
7/29/2007 Temple Fk 477 Grazed  10.0 152.2 145.4   
7/29/2007 Temple Fk 479 Grazed  14.4 219.2    
7/29/2007 Temple Fk 479 Grazed  10.5 159.8 189.5 200.4  
9/21/2007 Franklin Basin 53 Grazed Aspen 100' 6.3 95.9    
9/21/2007 Franklin Basin 53 Grazed Aspen 50' 4.5 68.5 82.2  96.63 
9/21/2007 Franklin Basin 52 Grazed 50' 7.0 106.5    
9/21/2007 Franklin Basin 52 Grazed 100' 4.8 73.1 89.8  96.32 
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9/21/2007 Franklin Basin 50 Grazed 50' 10.2 155.2    
9/21/2007 Franklin Basin 50 Grazed 100' 5.6 85.2 120.2  95.07 
9/27/2007 Bear Lake 68 Grazed Site 1 6.2 94.4    
9/27/2007 Bear Lake 68 Grazed Site 2 6.2 94.4 94.4  96.14 
9/27/2007 Bear Lake 70 Grazed Site 1 7.5 114.2    
9/27/2007 Bear Lake 70 Grazed Site 2 4.4 67.0 90.6  96.29 

 *Grazed prior to cage placement 
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Table 3.   Latitude and Longitude for Waypoints 
Waypoint Latitude Longitude 

472 41.81338943 -111.5663132 
473 41.81978993 -111.5678894 
474 41.86599844 -111.5720595 
475 41.8653491 -111.5720181 
476 41.81260111 -111.5651614 
477 41.81334475 -111.5665061 
478 41.81433356 -111.5670736 
479 41.82450375 -111.5731136 
480 41.82883602 -111.5752204 
481 41.82973556 -111.5734664 
482 41.82951705 -111.5784546 

5 41.68281279 -112.0001117 
6 41.68596094 -112.0008222 
7 41.68359029 -112.0000021 
8 41.68879738 -112.0011957 
9 41.69009683 -111.9972799 

10 41.68635121 -112.0044763 
11 41.68585114 -112.0070813 
12 41.68605893 -112.0084246 
13 41.69082002 -111.9947585 
14 41.69026421 -111.9964693 
15 41.68287858 -112.0005203 
16 41.69172099 -111.9953506 
17 40.88029996 -110.6668 
18 40.7738 -110.6597999 
19 40.75709998 -110.6729999 
20 40.76069992 -110.6675 
21 40.76099999 -110.6596999 
22 40.81914995 -110.6623299 
23 40.81392995 -110.66317 
24 40.78477995 -110.66273 
25 40.78095102 -110.6629257 
26 40.7487221 -110.6733864 
27 40.78374772 -110.6616067 
28 40.7873076 -110.6609646 
29 40.7954098 -110.6630086 
30 40.80156212 -110.6625171 
31 40.80389723 -110.6627102 
32 40.80948226 -110.6634082 
33 40.81146601 -110.6635189 
34 40.81342561 -110.66342 
35 40.81344531 -110.6634037 
36 40.81449782 -110.6641753 
37 40.84023152 -110.6596855 
38 40.91415228 -110.6450936 
50 41.9094607 -111.5634917 
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51 41.90971476 -111.5637377 
52 41.90730991 -111.5641723 
53 41.90770637 -111.5650095 
54 42.04236081 -111.5383129 
56 42.09930545 -111.4461172 
57 42.09373634 -111.4666602 
58 42.09291768 -111.4697704 
59 42.09211629 -111.4732327 
60 42.08785451 -111.4988245 
61 42.07916868 -111.5098218 
62 42.07199176 -111.5288091 
63 42.06788672 -111.5286656 
64 42.06520384 -111.5394112 
65 42.04290236 -111.5382821 
66 42.06346862 -111.5411929 
67 42.05794805 -111.5430399 
68 42.04234228 -111.5402847 
69 42.00950618 -111.5229124 
70 42.00676831 -111.5230096 

S1 42.11289 -111.44448 
S2 42.20624 -111.48648 
S3 42.52461 -111.57847 
S4 42.11904 -111.38913 
S5 41.28850 -111.50073 
S6 42.14028 -111.63061 
S7 41.82894 -111.57564 
S8 41.83256 -111.57092 
S9 41.82628 -111.57550 

S10 41.83000 -111.57911 
S11 41.96886 -111.53145 
S12 41.95845 -111.53524 
S13 41.75228 -111.71482 
S14 41.77798 -111.62904 
S15 41.77315 -111.60974 
S16 41.95108 -111.58200 
S17 40.91297 -110.21744 
S18 40.87402 -110.54222 
S19 40.88082 -110.66933 
S20 40.89528 -110.08741 
S21 42.00613 -111.52255 
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Figure 6.  Temple Fork Plot Clip Locations 7/29/07.   Upper for Waypoint 476.  Lower for Waypoint 477. 
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Figure 7.  Temple Fork 7/29/07.   Upper photos show condition of 
abandoned road, which was reseeded and planted with shrubs.  It is  
not recovering due to heavy grazing along adjacent riparian zone 
(Waypoint 478).   Lower Photos of Riparian Plot location at Waypoint 
479.  
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Figure 7.  Spawn Creek Exclosure 7/29/07.    Upper photos from plot 
locations at Waypoint 480, lower photos from Waypoint 481.  
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Figure 8.   Temple Fork Exclosure 7/29/07.   Photos of 
plots at Waypoint 482. 
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Figure 9.   Logan River Riparian Zone 9/21/07 .   Upper photos at Waypoint 
50 plot locations showing riparian vegetation heavily grazed and hoof 
shear along stream bank.   Lower photos at Waypoint 51 showing hoof 
shear and bare banks along side channel and willow innerspaces heavily 
grazed with exposed soil. 
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Figure 10.  Logan River Riparian Zone 9/21/07.    Upper photos from plot in 
meadow at Waypoint 52.   Lower photos from plot in riparian aspen at Waypoint 
53. 
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Figure 11 Nebeker Spring 8/19/06.  Waypoint 320.    Spring 
flowing into  and from livestock pond.  Spring is completely 
trampled, has lost any channel function and use is extreme as 
one would expect.  This typifies spring management whereby 
springs and seeps are sacrificed to livestock without any effort at 
control of use or trampling. 
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Figure 12 8/19/06 .  Left Photo of Aspen at Nebeker 
Spring at Waypoint 320 with loss of annual recruitment 
due to heavy livestock use adjacent to water 
development.    Lower photos of aspen in Hell’s Hollow 
at Waypoint 321 showing trampled and heavily grazed 
riparian area.   Weeds present include houndstongue, 
thistle and coneflower. 
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Figure 13.   Mill Hollow Exclosure, Spring and Wet Meadow 8/19/06.   Upper left photo of exclosure with 4 pairs of cattle 
trespassing inside at Waypoint 318.   Adjacent wet meadow and spring/seep heavily trampled and utilized at Waypoint 
317. 
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Western Watersheds Project, Inc. 
  P.O. Box 280 

      Mendon, Utah 84325 
          435-881-5404 •  wwshed@comcast.net 

 
 
 
February 16, 2009 
 
Jennefer Parker, District Ranger 
Logan Ranger District 
Wasatch Cache National Forest 
1500 East Highway 89 
Logan, UT 84321 
 
Re:  Logan Canyon Allotment 
 
Dear Jennefer: 
 
During 2008, WWP staff visited the Logan Canyon allotment to collect photo point, 
stubble height and residual vegetation plot clippings.   These plots were established in 
2007 and repeated in 2008.  Due to the lack of boundary fencing between the Franklin 
Basin and Logan Canyon allotments two points in the Franklin Basin allotment near 
the Logan Canyon allotment boundary are reported here.  Maps of monitoring 
locations are provided in Figures 1 and 2.  Table 1 contains the lat/long for each point 
(NAD83) and Table 2 provides a summary of the data collected. 
 
As you may recall, we submitted a report to you dated March 18, 2008.  In that report, 
we provided data on spawning habitat sediment fines as well as riparian utilization 
data for several allotments.  These data sets showed that spawning gravels in the 
streams sampled, including the Logan River, Spawn Creek and Temple Fork are 
impaired by fine sediment, leading to extremely high calculated mortality of trout eggs.  
The riparian utilization data showed use levels over 90% for locations sampled in 
2007.  We requested a written response  “with the steps the Logan Ranger District will 
undertake to address these issues”.  We never received a response and grazing 
continued, apparently by the calendar, not by the amount of use.   
 
For over 20 years, I have been observing conditions in Temple Fork and Spawn Creek 
and have been on many tours with Forest Service staff and others.  The conditions in 
Temple Fork have remained unaddressed during all that time.  In Spawn Creek, it 
took private non-profit funding to construct an exclosure to protect the stream, while 
extreme erosion and degradation continue on the tributaries and springs.    
 
We are providing this 2008 monitoring data that again demonstrates that cattle are 
consuming virtually all the herbaceous vegetation in riparian areas, leaving little 
residual to protect stream banks and filter sediment from adjacent uplands.  This 
occurs every year and is predictable. We are again requesting that you address this in 
your Annual Operating Instructions for this allotment and initiate permit action to 
ensure that Spawn Creek, Temple Fork, the Logan River and their tributaries can 
recover.  
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Plots were generally located at the 50’ and 100’ distances along 100’ transects at each 
study site.  Exceptions occurred where the size of the meadow limited the transect 
length or an upland inclusion was encountered.  In either case, the plots were clipped 
along the transect in the riparian zone where hydric vegetation was present.   Plot size 
was 36” x 36”.   Plots were clipped of all herbaceous vegetation (forbs and grasslikes) 
and the samples placed in bags and air dried prior to weighing.   Stubble heights were 
measured on Nebraska sedge and Beaked sedge along a pace transect at the greenline 
nearest the waypoint location until 30 data points were collected. 

 
The photos provided illustrate that all riparian areas 
subject to livestock grazing are “mown” close to the 
ground, like a lawn or a golf course, resulting in loss 
of sediment buffering capacity, forage and habitat for 
wildlife.  This is typical of grazed riparian areas 
throughout the Ranger District. As Table 2 shows, all 
riparian areas were used at greater than 90% based 
on comparisons between grazed plots and exclosure 
plots.  Stubble heights ranged from 1.7” to 2.2” as 
compared to ungrazed stubble heights in the Spawn 
Creek exclosure of 13.4 and 19.6”.  The Forest 
Standard for stubble height is 5 – 6” at the end of the 
growing season1.   Even that standard is inadequate, 
because it results in the loss of overhanging vegetation 
along the stream margins which is necessary for 
stream shading and hiding cover for fish and wildlife 
(see photo at left – envision this example stream with a 

5” stubble height). 
 
Please respond to this report in writing with the steps the Logan Range District will 
take in 2009 to correct this situation. 
 
Yours truly, 

 
John Carter 
Utah Director 
 
 
 
 
 
 

                                                 
1 Record of Decision, Final Environmental Impact Statement Rangeland Health 
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       Table 1.  2008 Monitoring Locations 
Waypoint Latitude Longitude 

476 41.81260111 -111.5651614
477 41.81334475 -111.5665061
478 41.81433356 -111.5670736
479 41.82450375 -111.5731136
480 41.82883602 -111.5752204
481 41.82973556 -111.5734664
482 41.82951705 -111.5784546

52 41.90730991 -111.5641723
53 41.90770637 -111.5650095

 
Table 2.   2008 Stubble Height, Residual Vegetation and Utilization  

Date Location Stubble Ht. 
in 

Ungrazed 
Residual 
lb/acre 

Grazed 
residual 
lb/acre 

Grazed/Ungrazed 
Residual and 
Utilization %2 

11/14/08 WP476 Temple Fork riparian 2.2  119 119/2377 = 5% 
Utilization = 95% 

11/14/08 WP477 Temple Fork riparian 2.0  125 125/2377 = 5% 
Utilization = 95% 

11/14/08 WP478 Reclaimed road 
Temple Fork 

nd  162 No utilization 
calculated3 

11/14/08 WP479 Temple Fork riparian 2.0  111 111/2377 = 5% 
Utilization = 95% 

11/11/08 WP480 Spawn Creek riparian 
exclosure 

13.4 2,377   

11/11/08 WP481 Spawn Creek riparian 
exclosure 

19.6 2,675   

11/11/08 WP052 Logan River riparian 1.7  120 120/2377 = 5% 
Utilization = 95% 

11/11/08 WP053 White Pine Creek 
aspen/riparian 

nd  105 Utilization 
estimated at 95%4 

                                                 
2 Utilization is calculated using the grazed residual divided by the lower of the exclosure values 
3 This reclaimed road is at the margin of a sagebrush community which could produce 1600 – 2000 lbs of combined forbs, grasses and shrubs during an average 
production year.  Taken from NRCS ecological site 047AY430UT (12/23/92) for mountain loam Mountain big sagebrush.  
4 Utilization estimate based on Average production year combined forbs and grasses, NRCS ecological site 047AY508Ut (8/23/93) for high mountain aspen 
(loam). 
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Figure 1.  Map showing sediment core sample and riparian utilization plot clipping locations 
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Figure 5.   Map showing location of utilization plot clips along Logan River 



 6 

WP052   11/11/08 
Franklin Basin/Logan Canyon Allotments 
 
 
This site is in the riparian meadow adjacent to the Logan 
River.  According to the Logan Ranger District, there is no 
boundary control between the Logan Canyon Cattle Allotment 
and Franklin Basin Allotment, so this site is also included in 
this report as well as in the Franklin Basin Allotment Report 
for 2008. 
 
The upper left photo is along the 100’ transect with the upper 
right photo of the plot at 50’ and the lower right photo of the 
plot at 90’.   
 
Stubble height of Beaked sedge measured along a greenline 
in the adjacent Logan River averaged 1.7” compared to the 
Forest standard of 5 – 6”.  Residual herbaceous vegetation in 
the plots averaged 120 lb/acre. 
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WP053   11/11/08 
Franklin Basin/Logan Canyon Allotments 
 
This site is in aspen in the riparian zone of White Pine Creek 
near the confluence with the Logan River.  According to the 
Logan Ranger District, there is no boundary control between 
the Logan Canyon Cattle Allotment and Franklin Basin 
Allotment, so this site is also included in this report as well as 
in the Franklin Basin Allotment Report for 2008. 
 
The upper left photo is along the 100’ transect with the upper 
right photo of the plot at 50’ and the lower right photo of the 
plot at 100’.  Residual herbaceous vegetation in the plots 
averaged 105 lb/acre. 
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WP480   11/11/08 
Logan Canyon Allotment – Spawn Creek Exclosure 
 
This is one of two sites located in the Spawn Creek riparian 
exclosure.  The upper left photo is taken along a 100’  transect.  
The upper right photo is of the plot at 50’ and the lower right is 
of the plot at 100’. 
 
Stubble heights on the ungrazed Beaked sedge and Nebraska 
sedge within the exclosure at this point averaged 13.4”.  
Residual herbaceous vegetation in the plots averaged 2,377 
lb/acre.  
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WP481   11/11/08 
Logan Canyon Allotment – Spawn Creek Exclosure 
 
This is one of two sites located in the Spawn Creek 
riparian exclosure.  The upper left photo is taken along a 
100’  transect.  The upper right photo is of the plot at 50’ 
and the lower right is of the plot at 100’. 
 
Stubble heights on the ungrazed Beaked sedge and 
Nebraska sedge within the exclosure at this point 
averaged 19.6”.  Residual herbaceous vegetation in the 
plots averaged 2,675 lb/acre.  
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WP476   11/14/08 
Logan Canyon Allotment – Temple Fork 
 
The upper left photo is taken along a the transect in the 
Temple Fork riparian zone.  The upper right photo is the plot 
at 50’ and the lower right photo is of the plot at 145’.   
 
Stubble heights on Beaked and Nebraska sedge averaged 
2.2”.  Residual herbaceous vegetation in the plots averaged 
119 lb/acre.  
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WP477   11/14/08 
Logan Canyon Allotment – Temple Fork 
 
The upper left photo is taken along a the transect in the 
Temple Fork riparian zone.  The upper right photo is the plot 
at 50’ and the lower right photo is of the plot at 100’.   
 
Stubble heights on Beaked and Nebraska sedge averaged 
2.0”.  Residual herbaceous vegetation in the plots averaged 
125 lb/acre.  
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WP478   11/14/08 
Logan Canyon Allotment – Temple Fork 
 
The upper left photo is taken along a the transect in the 
reclaimed Temple Fork road adjacent to the riparian zone.  
The upper right photo is the plot at 50’ and the lower right 
photo is of the plot at 100’.   
 
As can be seen in the plot photos, the rehabilitation project 
remains dominated by bare ground with accelerated erosion 
placing sediment into Temple Fork, the very thing that 
relocating the new road away from the stream and 
revegetating the original road was supposed to correct. 
 
Residual herbaceous vegetation averaged 162 lb/acre in the 
plots. 
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WP479   11/14/08 
Logan Canyon Allotment – Temple Fork 
 
The upper left photo is taken along a the transect in the 
Temple Fork riparian zone.  The upper right photo is the plot 
at 50’ and the lower right photo is of the plot at 100’.   
 
Stubble heights on Beaked and Nebraska sedge averaged 
2.0”.  Residual herbaceous vegetation in the plots averaged 
111 lb/acre.  
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The animal unit month (AUM) has historically been used as a unit of forage 

consumption and the basis of permits, stocking rates and fees for grazing public 
lands.   This report provides a review and update of current livestock weights and 

forage consumption rates, clarifies the definition of an AUM and proposes means 
whereby agencies can validate and adjust stocking and billing rates.   

 
It is important to ensure that forage consumption rates by livestock are based on the 

size of animals present on the allotment so that stocking rates are more closely 
balanced with available forage.  It is also to ensure that grazing fees accurately 

represent the forage consumed by livestock so the public trust is not violated by 

undercharging for the actual weights and forage consumption of livestock being 
grazed.   

 
The formula used for calculating the grazing fee, established by Congress in the 1978 

Public Rangelands Improvement Act, has continued under a presidential executive 
order issued in 1986. Under that order, the grazing fee cannot fall below $1.35 per 

AUM, and any increase or decrease cannot exceed 25 percent of the previous year's 

level. In a recent press release, the Forest Service and BLM defined an AUM as the 
amount of forage needed to sustain one cow and her calf, one horse, or five sheep or 

goats for a month1. 
 

In the 1994 Rangeland Reform Draft Environmental Impact Statement, BLM and the 
Forest Service defined an animal unit month as:  “The amount of forage needed to 

sustain one cow, five sheep, or five goats for a month.  A full AUM’s fee is charged for 
each month by adult animals if the grazing animal (1) is weaned, (2) is 6 months old or 
older when entering public land, or (3) will become 12 months old during the period of 
use.  For fee purposes, an AUM is the amount of forage used by five weaned or adult 
sheep or goats or one cow, bull, steer, heifer, horse, or mule.  The term AUM is commonly 
used in three ways:  (1) stocking rate as in X acres per AUM, (b) forage allocation as in X 
AUMs in allotment A, and (3) utilization as in X AUMs consumed from Unit B”2.   

 
These definitions avoid dealing with the actual weight and forage consumption of the 

various animals listed and ignore forage consumption by calves and lambs.  

Clarification and updating of these values is needed so that livestock producers are 
charged for the actual forage consumed by all animals grazed and the carrying 

capacity of the land is not exceeded.  Other requirements in FLPMA stress grazing 
within the carrying capacity of forage within the allotment, the variability of forage 

production and the need for sustainable use [Sec. 4130.3-1(a); 4100.0-5].  In order to 
achieve the requirements for sustainable use without impairment, it is critical to align 

available forage with livestock stocking rates.  BLM, for example, has typically used 

800 lbs/month of forage as the consumption rate for a cow/calf pair3.  BLM also does 
not clarify if this is air dry or oven dry weight.   The Forest Service defines an AUM as 

                                         
1 http://www.blm.gov/ca/st/en/info/newsroom/2006/02/wonews_grazingfees_2006.html for 

press release announcing 2006 grazing fees.  US Dept of Interior, BLM. 
2 U.S Department of Interior, Bureau of Land Management in Cooperation with the Department 
of Agriculture Forest Service.  2004.  Rangeland Reform ’94 Draft Environmental Impact 

Statement. 
3 U.S. Dept. of Interior.  2006.  Draft Pocatello Resource Management Plan and Environmental Impact 
Statement. 



 

“The quantity of forage required by one mature cow and her calf (or the equivalent, in 
sheep or horses) for one month”4, 5.  They use a value of 26 pounds of forage per day for 
a cow calf pair6 and have used other values such as 34 pounds per day for a “head 

month” or cow/calf pair7.  These inconsistencies need resolution. 
 

NRCS, in its National Range and Pasture Handbook, defines an Animal Unit (AU) as 
one mature cow of approximately 1,000 pounds and a calf as old as 6 months, or their 

equivalent, then states, “An animal unit month (AUM) is the amount of forage required 
by an animal unit for one month”.8  NRCS further defines the actual forage 
consumption as 26 pounds of oven-dry weight or 30 pounds of air-dry weight per day 

as “the standard forage demand for a 1,000 pound cow (one animal unit)”.  This is 2.6% 
of body weight for oven-dry weight and 3% of body weight for air-dry weight of forage.  

Note that there is no forage allowance for the calf in this consumption rate yet the 

definition of an animal unit includes a calf. The same would be true for lambs, when 
considering sheep grazing. 

 
The Society for Range Management (SRM) in 1974 defined an Animal Unit “to be one 
mature (1000 lb.) cow or the equivalent based upon average daily forage consumption of 
26 lbs. dry matter per day.”9.   SRM also defined an Animal Unit Month as “The 
amount of feed or forage required by an animal-unit for one month.”  In the second 

edition, SRM revised this definition to include an Animal-unit (AU) as the forage 
consumption on the basis of one standard mature 1,000-pound cow, either dry or with 

calf up to 6 months old as consuming 26 pounds of air-dry forage per day or 790 
pounds per month.10 

 
It appears from these definitions that there is confusion over the amount of forage 

consumed by livestock and whether that is expressed as air-dry or oven-dry forage 

amounts.   The later SRM definition also clouds the distinction between cow and calf 
forage consumption, making it appear as if the forage consumed by the calf is 

included in the daily or monthly amount for the 1,000 pound cow.  A careful reading 
shows that no forage is included for the calf. A review of some history provides some 

further insight into animal units and forage consumption. 
 

                                         
4 U.S. Forest Service Wasatch Cache National Forest.  1995.  Final Environmental Impact 
Statement Rangeland Health. 
5 U.S. Forest Service Caribou-Targhee National Forest.  2003.  Final Environmental Impact 

Statement for the Caribou National Forest Revised Forest Plan. 
6 U.S. Forest Service Bighorn National Forest.  2004.  Battle Park Cattle & Horse, Mistymoon 
Sheep & Goat Allotment Management Plan Revision EIS 
7 U.S. Department of Agriculture Caribou-Targhee National Forest.  2002.  Final Environmental 

Impact Statement for the Curlew National Grassland. 
8 USDA Natural Resources Conservation Service.   2003.  National Range and Pasture Handbook 
Revision 1, Chapter 6.  Grazing Lands Technology Institute.  
9 Society for Range Management. 1974.  Glossary of terms used in range management. 
10 Ortmann, John, L. Roy Roath, and E.T. Bartlett.   2000.  Glossary of Range Management Terms No. 6. 
105.  Colorado State University Natural Resource Series. 



 

The University of Nevada Agricultural Experiment Station published a report on cattle 

production in 194311.   That report analyzed 14 years of ranch operation for eleven 
ranches in northeastern Nevada.  At that time, a mature cow was defined as one unit 

and a branded calf or weaner as ½ cow unit, for a combined total of 1.5 cow units per 
cow/calf pair.  Bulls were considered 1.5 cow units.  For the period 1938 – 1940, the 

average turnoff weight (when they left the range) of mature cows was 959 pounds, 
calves were 381 pounds and bulls were 1222 pounds. This means that in the 1930’s, a 

cow/calf pair was 1340 pounds.  With breeding, supplements and hormones, weights 
have increased over time.  For example, Anderson et al (ca 2000) calculated a 35% 

increase in dressed weights per animal between 1975 and 199512.  

 
The 1964 Forest Service R-4 Range Analysis Handbook13 provided a detailed summary 

of forage consumption for cattle and sheep as air-dry amounts.   This is reproduced in 
Table 1. 
 
 
 
Table 1.  Air Dry Forage Consumption 1964 R4 Range Analysis Handbook 

Cattle Animal Unit Factor 
Daily Air Dry Weight 

Consumption 

1,000 lb animal 1.00 24 
Dry cow 1.00 24 
Cow plus 300 lb calf 1.36 33 
Cow plus 400 lb calf 1.46 35 
Cow plus 500 lb calf 1.55 37 
Yearling 0.74 18 
   

Sheep Animal Unit Factor 
Daily Air Dry Weight 

Consumption 

125 lb ewe 1.0 4.1 
Ewe plus 30 to 40 lb lamb 1.3 5.3 
Ewe plus 40 to 50 lb lamb 1.4 5.7 
Ewe plus 50 to 60 lb lamb 1.5 6.2 
Ewe plus 60 to 70 lb lamb 1.6 6.6 
Ewe plus 70 to 80 lb lamb 1.65 6.8 
Ewe plus 80 to 90 lb lamb 1.7 7.0 
Ewe plus 90 to 100 lb lamb 1.8 7.4 
Ewe plus 100 to 110 lb lamb 1.9 7.8 

 

 
Table 2 is taken from the NRCS National Range and Pasture Handbook.  It provides 

animal unit equivalents for different animals.  Again, there appears to be 
inconsistency over the animal unit for cows and calves.  Table 2 and their definition 

define an animal unit as a cow and calf, but their forage allocation does not include 

the calf. 
 

                                         
11 Brennan, C.A. and Fred B. Harris.  1943.  Fourteen Years Cattle Production and Ranch Earning Power 
in Northeastern Nevada 1928 to 1941.  University of Nevada Agricultural Experiment Station, Reno, 
Nevada. 
12 http://agecon.uwyo.edu/RiskMgt/marketrisk/TheCattleCycle.pdf 
13 USDA Forest Service.  1964.  Forest Service Handbook – R4 Range Analysis Handbook. 



 

 
Table 2.  NRCS Animal Unit Equivalents 

Kind of Animal Animal Unit Equivalent 

Cow with calf 1.00 
Mature bull 1.35 
Mature Horse 1.25 
Mature sheep 0.2 
Lamb, 1 year old 0.15 
Mature mule deer 0.2 
Mature elk 0.6 
Mature antelope 0.2 
Mature bighorn sheep 0.2 

 

 

To clarify this situation, USDA market statistics were researched.14   These give the 
average weights of slaughter cattle for the week ending August 14, 2004 as 1251 

pounds.  The estimate for the same week in 2005 for slaughter cattle average weight 
was 1260 pounds.  The USDA National Agricultural Statistics Service data for average 

live weight of cattle slaughtered in 2004 was 1242 pounds compared to 1072 pounds 
in 1984, or an increase of 15.8% in those 20 years15.  The chart of that data is 

provided in Figure 1.  The Livestock Monitor is a newsletter produced by the North 
Dakota State University Extension Service Livestock Marketing Information Center in 

cooperation with USDA State Extension Services16.  The Livestock Monitor shows for 

the week ending August 6, 2005, live weights of slaughter cattle averaged 1258 
pounds.  

 
The potential weights of mature cows can be even larger than these numbers.  For 

example, NRCS in its National Range and Pasture Handbook, referenced above, 
defines body condition scores in a range of 1 to 9.  A body condition score of 6 which 

is described as “Good, smooth appearance throughout.  Some fat deposits in brisket and 
over the tailhead.  Ribs covered and back appears rounded.”  This body condition score 
relates to a pregnancy percentage of 88%, which is important as a goal for cow/calf 

operations.  This is because dry cows are usually culled and replaced in order to 
maximize production of calves by the herd and the weight gain of calves is important 

for income.  Therefore, maximizing Body Condition Score is necessary to maximize calf 
production.   

 

Mature cow weight varies approximately 7 to 8 percent for each unit change in Body 
Condition Score (range 1 to 9), and extremes in muscling can cause weight to vary as 

much as 10 percent.17  Frame size (height) scores show that cows at maturity can 
weigh much more than 1,000 pounds18.  Table 3 is reproduced from the North Dakota 

State University publication cited. These figures were for average condition cattle (body 
condition score of 5).  Actual weights will vary due to differences in muscling, body 

                                         
14 http://www.ams.usda.gov/mnreports/SJ_LS712.txt   
15 http://www.usda.gov/nass/pubs/agr05/acro05.htm 
16 http://www.ag.ndsu.nodak.edu/aginfo/lsmkt/monitor.htm 
17 Hammack, Stephen P. and Ronald J. Gill.  1997.  Frame Score and Weight of Cattle.  Texas 
Agriculture Experiment Station, Texas A & M University System. 
18 John Dhuyvetter.  1995.  Beef Cattle Frame Scores.  North Dakota State University Agriculture and 
University Extension Publication AS-1091 ( http://showsteers.com/Frame%20Score%20Chart.htm ). 



 

length, condition and other factors.  These figures were adapted from a 1991 

publication, so represent weights from nearly two decades ago. 
 

 
 
Table 3.  Cattle Weight as Function of Frame Size for Average Condition Cattle 

Frame Score Frame Size 
Mature Cow 
Weight lbs 

Steer Slaughter 
Weight lbs 

Heifer Slaughter 
Weight lbs 

2 Small 955 850 700 
3 1030 950 800 
4 Medium 1100 1050 900 
5 1175 1150 1000 
6 

Large 

1250 1250 1100 
7 1320 1350 1200 
8 1395 1450 1300 
9 1470 1550 1400 

 

 

 
Holechek et al (2001) summarized the weaning weights of calves grazed on various 

types of rangelands at different stocking rates19.  The data for the period since 1990 
produced an average weaning weight of 430 pounds and a range of 382 – 475 pounds.  

Ray et al (2004) gave a weaning weight of 480 pounds for calves20.  Using the current 

                                         
19 Holechek, Jerry L., Rex D. Pieper and Carlton H. Herbel.  2001.Range Management: Principles and 
Practices, Fourth Edition.  Prentice-Hall, New Jersey.  587p 
20 Ray, D.E., A.M. Lane, C.B. Roubicek, and R.W. Rice.  2004.  Range beef herd growth statistics.  In: 
Arizona Rancher’s Management Guide.  Arizona Cooperative Extension, College of Agriculture, 
University of Arizona. 

Figure 1.  USDA Cattle - Avg Live Weight Increase 1984 - 2004
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market statistics for slaughter cattle of 1250 pounds and the average weaning weight 

of 430 pounds provided by Holechek et al (2001) gives an estimate for the average 
weight of a cow/calf pair during the grazing season of 1,680 pounds. 

 
As pointed out above, the NRCS used 26 lbs/day of oven dry weight for a 1,000 pound 

cow and stated this was equivalent to 30 pounds per day air-dry weight.  The NRCS 
Range and Pasture Handbook value of 30 pounds air-dry weight would be 3% of body 

weight for a 1,000 pound cow.  Applying this to the current weight of 1,680 
pounds for a cow/calf pair, the daily forage consumption would be 50.4 lbs of air-

dry forage per day, or for a month (30.4 days), 1532 pounds of forage per AUM.   

 
BLM and the Forest Service should update their 790 lb/month forage consumption 

rates (26 lb/day) to current forage consumption rates based on this best available 
information.  Based on these figures, BLM and the Forest Service are generally 

underestimating forage consumption for a cow/calf pair by 742 lb/month or 24.4 
lb/day, an amount nearly equal to the current forage consumption rate used by the 

agencies.   To account for this in grazing permits and annual billings, stocking rates 

must be reduced by a corresponding amount.   
 

The forage needs for domestic sheep must also be determined.  According to 
government statistics, in 2015, the average live weight of sheep and lambs for 

slaughter was 144 pounds.21  The average forage consumption rate is 3% of body 
weight on an air-dry basis.22   Since three sheep (ewe/lamb pair) can be grazed under 

these permits, the forage consumption by each permitted pair is 144 lb x 3 sheep x 
3%, or 13 lb/day of air dry weight. As defined, an AUM consists of 5 sheep (plus 

their lambs), leading to calculated forage consumption by one AUM of sheep to 

be  65 pounds of air dry forage per day or 1,976 pounds per month.  As for cattle, 
stocking rates must be adjusted to take this into account. 

 
Federal and State Lands Agencies should begin recalculating their stocking rates, 

permitted numbers and grazing seasons based on this updated research.  Permits, 
Billing Statements and Annual Operating Plans should be modified to take this update 

into account.    If permittee sale records are available, those might be used to validate 
weights and therefore, forage consumption rates.  Frame size and body condition 

scoring also provide a means of making field determinations of the sizes of cattle and 

could be used to calculate an allotment specific average animal weight and forage 
consumption rate.  In our experience, cattle today are typically large frame size which 

leads to much higher rates of forage consumption than the averages used in this 
report.  

                                         
21 http://www.usda.gov/nass/PUBS/TODAYRPT/lstk0315.pdf  
22 http://www.nrcs.usda.gov/Internet/FSE_PLANTMATERIALS/publications/idpmstn9390.pdf  
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Introduction 
 
The feeding, housing and grazing of livestock throughout the U.S. is a pervasive presence.  Watershed 
and water quality degradation accompany this industry and affect nearly every water body in the U.S.  
Government regulation is inconsistent and ineffective at controlling these problems.  This discussion 
explores the scope of the problem nationally but provides a focus on one problem area that for a variety of 
reasons is not addressed in any meaningful fashion by government agencies.  This is the influence of 
livestock on our Public Lands, their watersheds and water quality, particularly in the eleven contiguous 
western states. 
 
The Scope of the Problem 
 
The Environmental Defense fund summarized statistics from the 1997 U.S. Department of Agriculture 
Census of Agriculture (EDF 2000).  The amount of animal manure and urine generated in the United 
States on an annul basis is staggering.  Table 1 provides a summary of the waste generated and the 
amounts of nitrogen and phosphorous contained in that waste by type of livestock. A further summary of 
livestock in the eleven western states is shown in Table 2.  Cattle are by far the largest generators of 
waste, producing about 3.5 tons/year for every man, woman and child in the U.S. 
 

Table 1.  Summary of Animal Wastes in the United States 

Livestock 
Type Number Waste 

tons/yr 

Nitrogen  
in Waste  
tons/yr 

Phosphorous 
in Waste 
tons/yr 

Hogs 57,450,288 110,000,000 650,000 225,000 
Cattle 99,275,900 750,000,000 4,100,000 1,000,000 
Poultry 1,316,425,230 50,000,000 650,000 205,000 
Sheep 7,588,377 3,000,000 32,000 6,500 
Total 1,480,739,795 913,000,000 5,432,000 1,436,500 

     
 

Table 2.  Livestock waste generated in the eleven western states 

State Cattle Waste 
tons/yr 

Sheep Waste 
tons/yr 

Hog Waste 
tons/yr 

Poultry Waste 
tons/yr 

Arizona 6,900,000 30,000 17,000 400 
California 51,000,000 310,000 380,000 2,800,000 
Colorado 19,000,000 230,000 850,000 1,600 
Idaho 15,000,000 100,000 55,000 820 
Montana 19,000,000 170,000 290,000 5,800 
Nevada 4,100,000 36,000 2,300 210 
New Mexico 13,000,000 120,000 11,000 540 
Oregon 11,000,000 110,000 60,000 78,000 
Utah 7,000,000 170,000 550,000 21,000 
Washington 11,000,000 21,000 69,000 230,000 
Wyoming 11,000,000 280,000 150,000 520 

Totals 168,000,000 1,577,000 2,434,300 3,138,890 
 
Cattle waste exceeds all others by approximately 100-fold in these states and the total waste generated by 
all forms of livestock comprises about 18% of the national livestock waste stream.   
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According to GAO (1995) in their 1992 National Water Quality Inventory Reports to Congress, eighteen 
states reported on agricultural non-point pollution by specific categories.  These categories and their 
percent of agriculturally impaired stream miles were feedlots (26%), rangeland (25%), irrigated cropland 
(42%) and non-irrigated cropland (31%).  Manure accounts for significant percentages of the nitrogen and 
phosphorous inputs to watersheds across the country.  For example in the western United States, manure 
accounted for 39 percent of phosphorous and 53 percent of nitrogen input to watersheds.   Statistical 
studies also indicated that increases in stream loadings of these nutrients are correlated with increases in 
the concentration of livestock populations in the watersheds (GAO 1995). 
 
Public concern has been raised by the occurrence of drinking water contamination, fish kills, shellfish 
contamination, swimming advisories, nuisance odors and the links of these problems to agricultural 
practices.  According to EPA (1998a), “AFO1 activities can cause a range of environmental and public 
health problems, including oxygen depletion and disease transmission in surface water, pathogens and 
nutrient contamination in surface and ground water, methane emissions to the air, and excessive buildup 
of toxins, metals and nutrients in soil. ... AFOs have also been identified as substantial contributors of 
nutrients (e.g. nitrogen and phosphorous) in water bodies that have experienced severe anoxia (i.e. , low 
levels of dissolved oxygen) or outbreaks of microbes, such as Pfiesteria piscidia.”  In 1991, a billion fish 
died from a Pfiesteria bloom in North Carolina’s Neuse River Estuary (Burkholder 1999). 
 
EPA efforts to address environmental and health concerns from AFOs and  CAFOs2 began in the 1970’s.  
These efforts have included issuing permits under the Clean Water Act and promoting voluntary efforts 
among livestock producers to limit pollution.  These efforts have not worked, the problem persists and 
has intensified as the size and numbers of these operations have increased.   “Evidence suggests that 
EPA’s regulatory and voluntary efforts to date have been insufficient to solve the environmental and 
health problems associated with AFOs.  Agricultural practices in the United States are estimated to 
contribute to the impairment of 60 percent of the nation’s surveyed rivers and streams; 50 percent of the 
Nation’s surveyed lakes, ponds, and reservoirs; and 34% of the Nation’s surveyed estuaries...” (EPA 
1998a).  EPA estimates that feedlots alone adversely impact 16% of impaired waters.  This indicates that 
land application of manure and grazing of livestock on private and public lands contributes a majority of 
this pollution.  While the Federal Water Pollution Control Act in 1972 designated feedlots as point 
sources, the FWPCA amendments of 1972 excluded agricultural storm water discharges and return flows 
from irrigated agriculture from NPDES permitting.  Pastures and rangeland were also excluded, although 
a recent appellate court ruled that runoff from cropland used for disposal of manure from a facility 
designated as a point source was also a point source (Martin 1997).    After nearly a 30 year delay, EPA is 
requiring states to establish  Total Maximum Daily Loads (TMDLs) under Section 303D of the 1972 
Clean Water Act.  A TMDL is a calculation of the maximum amount of a pollutant that a water body can 
receive from both point and non-point sources and still meet water quality standards, and an allocation of 
that amount to the pollutant's sources.  
 
Current EPA strategy to address this growing problem is focused on increased permitting of CAFOs and  
operations including the land application of manure from permitted facilities, focus on priority watersheds 
based on the number of CAFOs, AFOs and AUs, revise existing regulations and increase coordination 
with other Federal and State agencies and agriculture, and promotion of voluntary efforts, many of which 
provide money to operators to implement best management practices (EPA 1998a).  For example during 
1992 – 1994, $89 million was provided to farmers for these voluntary assistance programs. GAO (1995) 
also reported there are about 6,600 CAFOs with more than 1000 AUs in the U.S. Between 1987 and 1992 

                                                           
1 Animal Feeding Operation defined in 40 CFR122.12(b)(1) as a facility in which “... animals have been, are or will be stabled or confined and 
fed or maintained for a total of 45 days or more in any 12-month period, and crops, vegetation, forage growth, or post-harvest residues are not 
sustained in the normal growing season over any portion of the lot or facility.” 
2 Concentrated Animal Feeding Operation defined in 40 CFR 122 Appendix B as a facility that “Confines more than 1,000 animal units (AU); or 
confines between 301 to 1,000 AU and discharges pollutants: into waters of the United States through a man-made ditch, flushing system, or 
similar man-made device; or directly into waters of the United States that originate outside of and pass over, across, or through the facility or 
otherwise come into direct contact with the animals confined in the operation.” 
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the number of animal units in the U.S. increased by about 4.5 million, or 3% with a decrease in AFOs and 
an increase in CAFOs, or the larger operations. (EPA 1998a). 
 
 “According to EPA, many operations with more than 1,000 animal unit equivalents are not required to 
have point source permits because they do not discharge during most storm events; others should have 
permits but do not because of  mistaken exemptions or limited federal or state resources for identifying 
operations needing permits.” GAO (1995). 
 
The five leading causes of water quality impairment of rivers are in order:  (1) siltation, (2) nutrients, (3) 
bacteria, (4) oxygen-depleting substances and (5) pesticides.  The five leading sources of impairment in 
order are:  (1) agriculture, (2) municipal point sources, (3) hydrologic modification, (4) habitat 
modification and (5) resource extraction.  Habitat modification includes such factors as destruction of  
watershed and streamside vegetation with the accompanying instream changes.  Hydrologic modification 
includes flow reduction such as irrigation withdrawals (EPA 1998b) and changes in flow duration and 
timing. 
 
The Federal government owns approximately 316 million acres of land in the 11 contiguous western 
states.  Of these, 174 million acres of Bureau of Land Management land (Carlson and Horning, 1992) and 
95 million acres of  Forest Service (FS) land are grazed by livestock (USDA 1996).  In addition, 212 
million private acres are grazed by livestock (Armour et al 1991).  Livestock grazed on BLM lands in 
1994  included 7,639,992 cattle and horses and 8,587,695 sheep and goats (BLM 1996).  Animals grazed 
on Forest Service land in 1989 included 1,150,565 cattle, horses and burros and 1,035,472 sheep and 
goats (USDA 1990). 
 
Armour et al (1991) presented startling figures on watershed, wildlife habitat and riparian conditions.  
According to their analysis, 52 million acres of big game habitat, 100 million acres of small game and 
non-game habitat on BLM lands have declined in quality and 19,000 miles of sport fishing streams have 
declined due to land management practices including livestock grazing.  They indicate similar losses on 
western National Forests (41 million acres) and private rangeland (134 million acres.)  Fleischner (1994) 
pointed out that the ecological costs of livestock grazing include loss of biodiversity, declining 
populations, disruption of ecosystem functions, changes in community organization and change in the 
physical characteristics of terrestrial and aquatic habitats.  Platts (1991) stated, “Many streams in the west 
are in their present degraded condition partly because many small annual effects have accumulated to 
become major detriments to fisheries; western streams reflect a century of these activities.  The literature 
well demonstrates, however, that improper livestock grazing degrades streams and their riparian habitats.” 
 
Effects of Livestock Grazing on Stream Ecosystems 
 
One cannot address stream ecosystem effects of livestock grazing without a recognition of the interwoven 
and connected nature of watersheds, riparian zones, streams and watershed activities.  Activities affecting 
watersheds or riparian zones also affect stream ecosystems directly, indirectly and cumulatively.  Several 
recent reviews of livestock impacts on ecosystems have covered this topic in detail using hundreds of 
government documents and peer-reviewed scientific papers.  These have included Armour et al (1991), 
Belsky et al, (1999), Fleischner (1994), Gregory et al (1991), Kauffmann and Kreuger (1984) and Platts 
(1991).  The following discussion is drawn to a large degree from these references. 
 
It is first important to understand that there is no portion of a watershed that is not connected to its 
riparian and stream ecosystem.  It was said extremely well by Gregory et al (1991); “More than any other 
ecosystem, the structure and processes of lotic ecosystems are determined by their interface with adjacent 
ecosystems.  The narrow, ribbon-like networks of streams and rivers intricately dissect the landscape, 
accentuating the interaction between aquatic and surrounding terrestrial ecosystems.  Along this interface, 
aquatic and terrestrial communities interact along steep gradients of ecosystem properties.  The linear 
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nature of lotic ecosystems enhances the importance of riparian zones in landscape ecology.  River valleys 
connect montane headwaters with lowland terrains, providing avenues for the transfer of water, nutrients, 
sediment, particulate organic matter and organisms.  These fluxes are not solely in a downstream 
direction.  Nutrients, sediments and organic matter move laterally and are deposited onto floodplains, as 
well as  being transported off the land into the stream.  River valleys are important routes for the dispersal 
of plants and animals, both upstream and downstream, and provide corridors for migratory species.”  It is 
this interconnectedness that is often overlooked by land managers.  Thus, roads, timber harvests, livestock 
grazing and other watershed activities also affect streams that appear to be distant and unconnected to 
these activities. 
 
Within uplands, soil, plant and animal communities developed and evolved over long periods of time and 
exist in a state of dynamic equilibrium with climatic and geologic forces.  The soils and associated plant 
communities and plant litter absorb precipitation and allow it to percolate into the groundwater, reducing 
flooding and erosion.  Animals and microorganisms work and aerate the soil and break down organic 
matter, maintaining the carbon and nutrient cycles upon which the ecosystem depends.  The removal of 
vegetation and trampling by livestock denudes and compacts the soil, promoting drying, heating and 
alteration of the biological community.  Precipitation is less effectively captured by the soil and runs off, 
carrying away the topsoil.  In areas of the Bear River Range in northern Utah, as a result of livestock 
grazing, topsoil loss has approached one or two feet (Winward, 1999).  This alteration in the watershed 
results in more rapid delivery of storm or snowmelt runoff into watercourses, carrying with it increased 
sediment and nutrient loads.  This increase in runoff reduces the amount of water infiltrating into the 
ground and depletes the groundwater, resulting in lowered water tables and desertification.  The net result 
for the stream ecosystem is a change in the duration and timing of inflows and decreased summer 
baseflows from the loss of late season groundwater inputs. 
 
The riparian zone creates well-defined habitats within the drier surrounding landscape.  While they make 
up a small portion of the overall area, riparian zones are generally more productive in plant and animal 
biomass than the surrounding areas and are high in diversity.  Kauffmann et al (1984) point out examples 
of riparian diversity in a study area in Oregon.  Within the area, 258 stands of riparian vegetation 
represented 60 discrete plant communities.  They cite (Cummins and Spengler, 1978) that riparian 
vegetation provides up to 90% of the organic matter necessary to support headwater stream communities 
and Cummins (1974) that 99% of stream energy input may be imported from bordering riparian 
vegetation and only 1% derived from instream photosynthesis.  Further, woody debris derived from 
riparian tree and shrub communities is important in slowing the stream, reducing energy and controlling 
erosion.  It also provides diversity of habitats in small streams, helping create pools, settling out sediment, 
providing substrate for invertebrates and cover for fish.  In addition, riparian vegetation provides shading 
for the stream, consequently lowering stream temperatures and providing cover for fish. 
 
Gregory et al (1991) note that dissolved nutrients are transported into streams primarily in the 
groundwater.  Because of the riparian zone position within the watershed, it intercepts the soil solution as 
it passes through the rooting zone prior to entering the stream.  Riparian zones also contribute seasonal 
pulses of dissolved constituents derived from plant litter into streams.  Thus the riparian zone functions to 
remove nutrients and modify inputs to the stream.  Citing  Peterjohn and Correll (1984) they noted that 
riparian forests were responsible for removal of more than three-quarters of the dissolved nitrate 
transported from croplands into a Maryland river.  Because of their unique position at the interface 
between terrestrial and aquatic ecosystems, riparian zones play a critical role in controlling the flow of 
nutrients from watersheds. 
 
Within streams organic inputs from the terrestrial ecosystem such as leaves, litter, woody debris, insects 
and photosynthesis provide the food or energy base supporting the aquatic biota.  Algae, bacteria and 
fungi use organic substrates, nutrients and light for growth.   Invertebrates process plant and other organic 
material, algae and microbes.  Fish are adapted at various lifestages from larval to juvenile to adult to use 
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these sources of energy in their different forms.  Many other forms of life including birds and mammals 
also depend upon these various organisms as a food source. 
 
Livestock can interrupt the balance of this dynamic and diverse system by removing vegetation from 
upland areas resulting in compaction of soils which increases runoff, removal of vegetation which 
increases temperature and promotes drying of soils, the lowering of water quality in streams, increasing 
temperature in streams.  Removal of streamside vegetation  reduces in-stream cover, changes stream 
channel morphology, shape and quality of water column and the structure of streambank soil. These 
changes result in changes in stream biota.  The following describe the direct and indirect effects of these 
alterations in the terrestrial ecosystem on the physical, chemical and biological components of stream 
ecosystems. 
 
Stream Channel Morphology 
 
The removal of riparian vegetation has severe effects on stream channel characteristics. Streambank 
stability is reduced due to fewer plant roots to anchor soil, less plant cover to protect the soil surface from 
erosion, disturbance and the shear force of trampling hooves.  Impacts include increased streambank 
sloughing, increased erosion, increased channel width and reduced depth.  Streambank undercuts are 
reduced due to streambank breakdown by sloughing and trampling.The stream channel contains fewer 
meanders and gravel bars due to increased water velocity.  Pools decrease in number and quality from 
increased sediment and loss of woody debris (Belsky et al 1999).  Marcuson (1977) found average 
channel width in a grazed area to be 53 meters and in an adjacent ungrazed area 18.6 meters while the 
ungrazed area had 686 meter/km of undercut banks and the grazed area only 224 meters/km.  Duff (1979) 
found the stream channel width in a grazed area was 173% greater than the stream channel not grazed for 
8 years.  Platts (1991) stated, “When animals graze directly on streambanks, mass erosion from trampling, 
hoof slide and streambank collapse causes soil to move directly into the stream. 
 
The loss of stream channel integrity and diversity results in impacts to fish populations.  For example, 
Marcuson (1977) studied the difference in habitat and fish populations in grazed and ungrazed stream 
sections.  The study documented 80% more stream alteration in the grazed area than in an adjacent 
ungrazed area with the grazed area losing 11 acres of  a 120 acre pasture.  The ungrazed section produced 
256 more pounds of fish per acre than the grazed section. An exclosure study  of a ¼ mile section of Big 
Creek , Utah after three years documented 3.6 times more fish in the ungrazed section than in the grazed 
reach downstream.  Habitat studies showed the habitat inside the exclosure recovered significantly while 
areas outside the exclosure continued to decline under continued livestock use.  Instream bank 
stabilization and habitat structures washed out in grazed areas but remained functional and in place within 
the exclosure.  Native willows showed vigor and regrowth after four years rest (Duff 1977). 
 
Sedimentation 
 
Sediment load and turbidity increase from watershed inputs, instream trampling, disturbance and erosion 
from denuded streambanks, reduced sediment trapping by riparian and instream vegetation, loss of bank 
stability and increased peak flows from compaction. Fine sediments increase in depositional 
environments (pools, quiet water areas)  from the increased erosion.  White et al (1983) found sediment 
yield 20-fold higher in a grazed watershed when compared to an ungrazed watershed.  USDA (1981) 
reported that topsoil erosion rates from grazed forest and rangeland were 4.2 tons/acre-year and 3.1 
tons/acre-year compared to less than 1 ton for healthy forest and range.  Packer (1998) documented that 
loss of soil in Utah and Idaho watersheds through erosion and runoff increased as ground cover 
decreased.  A decrease in ground cover from 40% to 16% resulted in 6 times more runoff and 5.4 times 
more sediment yield.  Belsky et al (1999) cite Trimble and Mendel (1995) who estimated that peak storm 
runoff from a 120 ha basin in Arizona would be 2 to 3 times greater when heavily grazed than when 
lightly grazed. 
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Sediments cover and fill rocky substrates, entomb eggs and larval fish and hinder emergence of hatched 
fish.  Water flow in gravel is impaired, developing embryos do not receive sufficient oxygen and 
metabolic wastes are not flushed.   Foraging succes of aquatic organisms is reduced, fish migration can be 
disrupted, gill and respiratory systems of invertebrates and fish can be impaired. Species composition and 
numbers of  invertebrates are changed by increased sedimentation and resultant habitat changes.  Pools 
can be filled, dam and reservoir capacity reduced and filtration costs for domestic water supplies 
increased. Belsky et al (1999).  Mortality for rainbow trout can exceed 75% when water column sediment 
concentrations approached 200 ppm.  When sediment approaches 30% of substrate, <25% of eggs 
develop to emergence compared to >75% at sediment fractions <20% (Armour et al 1991).   
 
Streamflow 
 
As discussed above, overland flow increases due to reduced water infiltration into soils from compaction 
and loss of ground cover.  This increases sheet and rill erosion and flooding.  Groundwater recharge is 
reduced and the water table is lowered.  Peak flows increase from larger runoff volumes flowing directly 
into the channel.  Higher peak flows increase water velocity due to reduced resistance from streambank 
and instream vegetation and woody debris.  The increased erosive energy results in downcutting, removal 
of submerged vegetation and woody debris for pool formation and reduced habitat diversity.  Summer and 
late season flows are decreased due to less water stored in soil and lowered water table. The end result is 
loss of aquatic and riparian species, perennial streams become ephemeral and ephemeral streams are lost.  
Belsky et al (1999). 
 
Nutrients 
 
Nutrient concentrations increase as a result of runoff from disturbed watersheds, livestock urine and 
manure deposited on the watershed and in the stream.  Nutrients are concentrated in reduced quantities of 
water (Belsky et al 1999).  Saxon et al (1983) documented increases in runoff from more heavily grazed 
pastures when compared to those with less pressure.  They suggested a linear relationship between runoff 
volume and nutrient loss.  Hubbard et al (1987) studied runoff from land application of dairy cattle 
wastes.  Nutrient concentrations in runoff were directly related to the application rate of dairy wastes.  
Schepers et al (1982) found that precipitation, stocking rate, hydrologic characteristics and sediment 
content in runoff were directly related to nutrient and chemical outputs.  From leachate tests, they 
suggested that manure and standing plant material were the likely sources of most chemical constituents 
in runoff water. 
 
Temperature 
 
The widening of stream channels, lowered summer water flows, loss of streamside vegetation, undercut 
banks and their shading effect result in warming of the water due to increased solar exposure. Removal of 
streamside vegetation in the hot, arid west can result in stream water temps >85 F (Armour et al 1991)   
Claire and Storch (1983) cited in Platts (1991) found that willow cover in an ungrazed area within a 
livestock exclosure provided 75% more shade to the stream than was found in the adjacent grazed area 
where willows were less abundant.   Streams with little or no vegetative canopy are very susceptible to 
the formation of anchor ice Platts (1991). 
 
Impacts of increased temperature include increased evaporation and salinity and a poor to lethal 
environment for salmonids and other temperature sensistive cold-water species.   Fish growth is reduced 
due to an increased metabolic rate and supression in appetite. High temperatures can be acutely lethal, 
promote disease because of increased stress, adversely impact spawning and reproductive success and 
impede growth and migration (Armour et al 1991).  These factors and increased competition from warm 
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water fish which are more temperature tolerant can bring a shift from salmonids to non-game fish.  Belsky 
et al (1991). 
 
Dissolved Oxygen 
 
Dissolved oxygen levels decline due to higher water temperatures which lower the oxygen holding 
capacity of water.  Algal blooms deplete oxygen by respiration at night or high oxygen demand for 
decomposition of  algae and fecal material.  This lowered oxygen environment means insufficient oxygen 
in spawning gravels, reduced rate of food consumption, growth and survival of salmonids and other 
aquatic species, especially at their early life stages.  Belsky et al (1999). 
 
Pathogens 
 
Pell (1997) in a review of 60 peer-reviewed scientific papers summarized major pathogens and health 
effects associated with dairy wastes.  Numerous organisms causing health effects in humans from 
gasteroenteritis to death were discussed.  Protozoan species including Cryptosporidium and Giardia; 
bacteria species including Salmonella, Ecoli O157:H7, Brucella, Leptospira, Chlamydia, Rickettsia, 
Listeria, Yersinia, and others were discussed.  Cryptosporidium oocysts in the Milwaukee water supply in 
1993 affected 403,000 people.  E. Coli O157:H7 is of concern because many outbreaks have been traced 
to ground beef and raw milk.  E. coli O157:H7 can lead to kidney failure and death in some individuals.  
Pell (1997) said, “Aside from the problem of disease transmission among animals, more than 150 
pathogens can cause zoonotic infections (from animals to humans). 
 
Fecal coliform bacteria are a group of bacteria that reside in the intestinal tract of warm-blooded animals 
and are used as indicators of water pollution related to waterborne disease (EPA 1976).  Cattle have been 
shown to produce 5.4 billion fecal coliform and 31 billion fecal streptococcus bacteria in their feces per 
day.  Since cattle spend a significant portion of their time in or near streams, lakes and wetland areas and 
average 12 defecations per day, they can contribute significant numbers of these organisms to surface 
waters (Howard et al 1983). 
 
Why Stream Health Problems Persist 
 
In spite of the documentation of the level of watershed and habitat damage, and water pollution, public 
lands agencies universally protect the livestock industry, persist in denial about the negative effects of 
livestock on the landscape and engage in obfuscation when confronted with evidence.  Agriculture and its 
non-point pollution have been effectively exempted from environmental regulation by delay, lack of 
monitoring and enforcement. As a result, little change comes about in the face of the ongoing damage.  
GAO (1988) found that grazing levels were not 
reduced on some allotments due to permittee and 
political pressure. EPA admits that regulatory and 
voluntary efforts to date have been insufficient to 
solve the environmental and health problems 
associated with AFOs (EPA 1998a).  The following 
discussion revolves around documentary evidence 
collected by Dr. John Carter in the Wasatch-Cache 
National Forest and the denial and obfuscation used 
by the Forest Service to continue livestock use.  
Three examples are used (1) watershed health, (2) 
riparian health and (3) water quality. 
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Figure 1. Ground Cover 
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Watershed Health 
 
During 10 years of monitoring vegetation, ground cover and soil conditions in allotments in the Logan 
Ranger District, extensive degradation has been documented in two allotments covering nearly 40,000 
acres. Ground cover is low in grazed areas compared to ungrazed controls (Figure 1).  In fact, over the ten 
year period, annual measurements have demonstrated that there is no significant improving trend in 
ground cover.  Soil  pits excavated in ungrazed and grazed areas showed soils in ungrazed areas had well 
developed soil profiles with good root structure and low erosion potential while soil profiles in grazed 
areas had poor root structure and high erosion potential.  Winward (1998) in a tour of the area commented 
that one to two feet of topsoil had been lost in the 
grazed area being examined.  Composite soil 
samples taken from each monitored location 
showed a reduction in soil  nitrate and total 
nitrogen in grazed areas when compared to 
ungrazed areas, reflecting the ground cover 
conditions (Figures 2 and 3).  This illustrates the 
watershed principles discussed earlier where 
removal of vegetation and ground cover increased 
runoff and erosion, carrying with it the associated 
soil and soil nutrients.  
 
Numerous photos, letters and reports have been 
submitted to the Forest Service over a ten year 
period in an effort to get the Forest Service to 
address these issues.  In spite of evidence such as 
this the Forest Service has failed to take action to 
protect these watersheds.  The position of the 
Forest Service has been to deny damage, contend 
that their management will continue improving 
conditions (while failing to monitor) and that non-
Forest Service observers don’t know the difference 
between use and abuse.   
 
Riparian Condition 
 
Spawn Creek is a tributary of the Logan River in the Logan Ranger District, Wasatch-Cache National 
Forest.  A two-mile section of this stream is annually grazed by 700 cattle.  In 1997, Dr. Carter conducted 
a habitat survey to determine the condition of habitat attributes related to livestock use.  The evaluation 
used methods described in USDA (1992).   Bank stability, livestock trampling and instream cover were 
measured.  Cattle were in the riparian pasture for one month.  The evaluation documented that 89.5 
percent of streambanks were trampled by livestock and were unstable.  Undercut banks were found in 
only 3.5 percent of the stream, woody debris was nearly absent, providing less than 1 percent cover, 
shrubs provided almost no stream cover at 1.6%, stream substrate was embedded with silt, pools were 
minimally represented and average water velocity was high.  All these factors indicate degraded stream 
habitat.  Because Spawn Creek lacked significant riparian shrubs, during 1998, after one year’s rest from 
livestock, willow growth was measured.  It was determined that over 400 willows had appeared and were 
actively growing in an area that had been eaten to the ground during the previous grazing season while the 
cattle were present.  Even though elk consume some portion of the willow growth, the evidence is clear 
both from this data and the literature that livestock are the principal mechanism for removal of willows.   
 
These degraded habitat conditions were documented with photographs and a report submitted to the 
Forest Service (WCE 1998).  Two years later, after resting the pasture during 1998 and 1999, the Forest 
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Figure 2.  Nitrate in Soil 
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Figure 3.  Nitrogen in Soil 
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Service conducted a habitat survey and found only 6% unstable streambanks, declaring that Spawn Creek 
was healthy and in excellent condition.  The Forest Service response to our complaint about livestock 
damage was, “You suggest these impacts are directly related to livestock.  In my response, I believe that it 
is important to recognize that livestock is only one part of the overall picture of activities within the 
Spawn Creek drainage.  We should also recognize the other man-related impacts which occur in the 
drainage.  These include fishing, hunting, horse riding, camping, ATV traffic, all of which have the 
potential to impact the vegetation in the riparian and upland zones.  It should also be recognized that 
wildlife have the potential to impact vegetation and bank structure.” Ferebee (1999).  
 
Mr. Ferebee’s (Logan District Ranger) response is based on hypothetical statements rather than reflecting 
reality.  In the reach of Spawn Creek under debate, little camping occurs because the area is fouled with 
cattle manure.  ATV use is not on the stream banks and is restricted.   Hunting and fishing activities are 
not significant and do not impact the streambanks. Wildlife use is from a small elk herd of 40 animals that 
migrates through and impacts less than 1% of the stream at crossings.  Horse riding is largely by livestock 
permittees while over 700 cattle graze there.  Mr. Ferebee later stated that conditions in this allotment 
were not a concern.  So here we see how the Forest Service masks any complaint about livestock impacts 
by implicating every other possible use even in light of detailed photographic and quantitative data. 
 
Water Quality 
 
During 1997 fecal coliform bacteria were monitored in Spawn Creek and its tributaries in relation to the 
presence/absence of cattle.   Concentrations upstream of the cattle varied from zero to 16 fc/100 ml while 
in Spawn Creek downstream of the cattle concentrations ranged up to 201 fc/100 ml.  Small tributaries of 
Spawn Creek ranged up to 1370 fc/100 ml when cattle were present.   Tributary inputs from an adjacent 
upland pasture kept fecal coliform levels elevated in Spawn Creek months after the cattle were removed 
from the Spawn Creek riparian pasture.  A clear example of the dynamics of fecal coliform concentrations 
in relation to livestock presence is provided by data collected in 1998 in Paris Creek, another stream in 
the Wasatch-Cache National Forest (WCE 1999) in Idaho (Figure 4).  Paris Creek arises as a spring, 
flowing through an ungrazed portion of the Forest, into a cattle allotment and private grazing land, then 
downstream into private property where livestock are excluded.  Data was collected on two dates, when 
cattle were present (10/1/98) and after they were removed (10/27/98).  During the 10/1/98 sample, 
approximately 100 cattle were present in the allotment and a similar number present on the private land.  
The area occupied by cattle was between miles 0.8 and 1.5.  Upstream and downstream, cattle were 
excluded.  The pattern of fecal contamination clearly shows when cattle are present, fecal coliform levels 
are elevated, and after they are removed, fecal coliform numbers decline to near background. 
 
The Forest Plan for the Wasatch Cache National 
Forest (US Forest Service, 1985)  states that water 
“leaving the Forest” meets water quality standards.  
The State of Utah (Utah DEQ, 1996), based on a 
single station representing 106 miles of the Logan 
River, states that water quality meets criteria.  Yet 
site-specific studies cited here demonstrate that when 
cattle are present, water quality in tributary streams 
exceeds beneficial use criteria and is degraded, 
further violating anti-degradation standards.  This is 
borne out by the huge volume of historical studies 
represented in the scientific literature. 
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Conclusion 
 
The impacts of livestock on watersheds and water quality are predictable.   The literature and our data 
show this to be the case.  However, government agencies persist in denial, rarely monitor and refuse to 
use current science.  The reliance on water quality monitoring data to document impacts or loads to 
streams is a flawed process in that it does not address localized impacts and water quality degradation 
throughout the watershed. Instead, it presumes single, remote stations are representative.   Because 
monitoring requirements are time consuming, expensive and seldom carried out, it is time to act based on 
our knowledge and require land managers and livestock operators to meet ground cover and water quality 
standards, have discharge permits, conduct monitoring and keep livestock away from streams.   
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Utilization, Rest and Grazing Systems 
 
Introduction 
   
The following summary of studies addresses utilization rates, rest and grazing systems in upland and 
riparian habitats.    This information should prove useful in determining how to manage livestock 
grazing so that wildlife needs are met, plant communities and sensitive native plants are sustained or 
restored, cover is maintained and soil erosion minimized.  The chronology of studies reveals a long 
history of knowledge about the effects of overgrazing on sustainability and production, yet today, 
federal and state agencies continue to manage unsustainably by misinterpreting this historical as well 
as current knowledge.  The headings relate to the principle topics, however, there is much overlap 
between sections because of the interrelated nature of the topics. 
 
Utilization 
 
The effects of different livestock grazing intensities on forage plant production were studied in a 
ponderosa pine type in Colorado in the 1940’s1.  Forage utilization at a rate of 57% resulted in 
production of double that obtained at a utilization rate of 71%.  An area ungrazed by livestock for 7 
years produced three times the forage as the 71% use area.  The authors concluded that, as grazing 
use increased, forage production decreased.  During that same period a classic paper on the use of 
quantitative ecology in range management presented examples of how stocking rates must be 
adjusted based on precipitation and range condition, which included a rating based on departure 
from the potential plant community2.  Hutchings and Stewart (1953), recommended 25 – 30 % use of 
all forage species by livestock3.  This level was recommended because routinely stocking at capacity 
will result in overgrazing in half the years and necessitate heavy use of supplemental feed.  Even with 
this system, they recognized that complete de-stocking would be needed in 2 or 3 out of ten years.  
Their recommendations were made to account for lower than average precipitation or drought years 
in which production is lowered and the ability of plants to recover from grazing is lessened.   
 
Franklin Crider’s (1955) study on root growth stoppage from plant top removal provided quantitative 
measurements of plant re-growth under different amounts of removal4.   Three mid-west perennial 
grasses were grown from seed in pots under ideal conditions of watering and fertilization.  After sixty 
days of growth, these potted grasses were clipped once at intervals from 10% to 90% of the above 
ground biomass.  Repeat clippings of the potted grasses were made every two days to return the 
plants to the same height as the original clipped percent.  The experiment lasted thirty three days at 
which time root growth of controls became inhibited by the size of the pot.  Crider concluded that 
                                         
1 Schwan, H.E., Donald J. Hodges and Clayton N. Weaver.  1949.  Influence of grazing and mulch on forage growth. Journal 
of Range Management 2(3):142-148. 
2 Dyksterhuis, E. J.  1949.  Condition and management of range land based on quantitative ecology.  Journal of Range 
Management 2:104-115. 
3 Hutchings, S.S. and G. Stewart.  1953.  Increasing forage yields and sheep production on Intermountain winter ranges.  
U.S. Department of Agriculture Circular 925.  63p. 
4 Crider, Franklin J.  1955.  Root-growth stoppage resulting from defoliation of grass.  Technical Bulletin No. 1102.  USDA 
Soil Conservation Service.  23p 
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under these ideal growing conditions, if these species of grasses had 40% or less of their aboveground 
biomass clipped either once or many times, then the net root mass was the same or more at the end 
of the experiment.  This was used to make the assumption that grazing during the entire growing 
season at 40% or less would sustain plants from one season to the next.  (Inspection of Crider’s data 
showed that root production was reduced at clipping levels of 20%.)  This study has been used to 
justify the 50% or “take half/leave half” proposition that range managers have used for decades.  
However, these plants grown under ideal conditions of nutrients and moisture do not represent 
actual conditions on the ground in the west where precipitation is variable from year to year and 
droughts occur frequently.   
 
The effect of conservative (30 – 35%) vs. heavy (60 – 65%) grazing use on grasses and forbs by cattle 
was determined in a New Mexico study5.  Both of these pastures had experienced conservative use 
for over 10 years.  In 1997, one pasture was changed to heavy use.  Measurements at key locations in 
both pastures in the following year, while being rested, showed that heavy stocking rates resulted in 
significant declines in productivity in the following year.  Perennial grass production was reduced by 
57% and forbs by 41% in the heavily grazed pasture compared to the conservatively grazed pasture.  
The authors cited a number of other studies in arid environments that showed heavy stocking rates 
were accompanied by decreases in forage production when compared to conservative use.  After 
drought, the ability of forage plants to recover was directly related to the standing crop levels 
maintained during the dry period.  The studies cited showed that grazing during different seasons 
was less important than grazing intensity, or utilization. 
 
Five long-term stocking rate studies from three different locations in Arizona, New Mexico and Utah 
documented similar patterns6.  In the Desert Experimental Range in Utah, a 13-year study with 
moderate (35%) and heavy (60%) use by sheep resulted in annual forage production of 198 lbs/acre 
and 72 lbs/acre, respectively.  The authors recommended 25 – 30% use of all forage species.  A 10-
year study at the Santa Rita Range in Arizona demonstrated that perennial grass cover and yield 
showed an inverse relationship to grazing intensity, while burro-weed, an undesirable species, 
increased with increasing forage use.  The authors recommended a 40% use level.  A 37-year study at 
the Jornada Experimental Range in New Mexico involving conservative (33%) and moderate (45%) 
use showed that the lower grazing intensity resulted in greater black grama (perennial grass) cover.  
Lowland areas with high clay content and periodic flooding grazed at moderate intensity had higher 
cover of Tobosa, a perennial grass, than heavily grazed areas.  They recommended 30% be used as a 
stocking intensity with no more than 40% removed in any year.   A 10-year study at the Chihuahuan 
Desert Rangeland Research Center evaluated four grazing intensities of 25%, 35%, 50% and 60%.  
Light (25%) and moderate (35%) use produced 70% more forage than 50% use and more than double 
that achieved at 60% use.  Here, the authors recommended conservative stocking at 30 – 35%. 
 

                                         
5 Galt, Dee, Greg Mendez, Jerry Holechek and Jamus Joseph.  1999.  Heavy winter grazing reduces forage production:  an 
observation.  Rangelands 21(4):18-21. 
6 Holechek, Jerry L., Milton Thomas, Francisco Molinar and Dee Galt.  1999.  Stocking desert rangelands:  what we’ve 
learned.  Rangelands 21(6):8-12 



3 
Dr. John Carter 
Yellowstone to Uintas Connection 
5/20/2013 

In further studies in New Mexico, Holechek at al (2003) compared moderate (49%) use to light (26%) 
use in a 13-year study7.  They found that total black grama production declined at the moderate use 
level while the light use level resulted in an increase.  Following a three year dry period, perennial 
grass survival was higher at the light use level than at the moderate use level.  They concluded that 
improvement in ecological condition occurred at use levels of 25 – 35%. 
 
Holechek et al (2004) lists the percent use of key species for moderate grazing in different range 
types8.  In sagebrush grassland and semi-desert grass and shrubland, this level of grazing is 30-40%.  
They note that rangelands “in poor condition or grazed during active growth should receive the lower 
utilization level.”   Further they state that while 50% utilization may apply to humid grasslands, this 
level of utilization “results in rangeland deterioration in the semi-arid grasslands, desert and 
coniferous forest rangelands." They also recognized that consumption by rodents and other wildlife 
must be taken into account as part of this utilization amount of 30 – 40%, otherwise, rangeland 
productivity would suffer even at these levels of use. 

 
Reynolds et al (1992) recommended an average of 20% utilization of herbaceous forage species in 
goshawk home ranges with no area receiving use greater than 40%.  Goshawk home ranges are 6,000 
acres and occur in mixed forest types of conifer, aspen and associated habitats9.  The study also 
stressed the importance of maintaining mycorrhizal fungi function in these home ranges.  Mycorrhizal 
fungi are found at the litter/soil interface in forested habitats where they enable nutrient 
decomposition and nutrient cycling.  Livestock trampling and grazing disrupt these fungi and the 
nutrient cycle. 

 
A series of publications from Texas A&M10, 11, 12 base proper utilization on the “take half/leave half” 
principle.   Half of the forage produced each year is left for soil protection and future forage 
production.  Twenty-five percent is consumed by insects, wildlife, trampling and decomposition.  The 
remaining 25% may be allocated to livestock. 
 
The USDA Natural Resources Conservation Service bases its forage utilization recommendations on 
two principles13.  First, based on Crider (1955) they recognize that “healthy plant roots are essential 
for soil stability and erosion control”.  Second, “When wildlife are on the site, allocate feed to them 
                                         
7 Holechek, Jerry L., Dee Galt, Jamus Joseph, Joseph Navarro, Godfrey Kumalo, Francisco Molinar, and Milt Thomas.  2003.  
Moderate and light cattle grazing effects on Chihuahuan Desert rangelands.  Journal of Range Management 56:133-139. 
8 Holechek, Jerry L., Rex D. Pieper and Carlton H. Herbel.  2004.Range Management: Principles and Practices, Fifth Edition.  
Table 8.8.  Prentice-Hall, New Jersey.  607p. 
9 Reynolds, R.T., R.T. Graham, M.H. Reiser, R.L. Bassett, P.L. Kennedy, D.A. Boyce, Jr., G. Goodwin, R. Smith, and E.L. 
Fisher.  1992.  Management Recommendations for the Northern Goshawk in the Southwestern United States.  Gen. Tech. 
Rep.  GTR-RM-217, Fort Collins, Colorado.  U.S. Department of Agriculture, Rocky Mountain Forest and Range Experiment 
Station.  90p. 
10 McGinty, Allan.  2000.  Reference Guide for Texas Ranchers.  Agrilife Extension, Texas A&M University. 
11 White, L.D. and A. McGinty.  1997.  Stocking rate decisions: Key to successful ranching. Texas A & M Res. Ext. Serv. Publ. 
13-5036. http://texnat.tamu.edu/library/publications/stocking-rate-decisions/ 
12 White, L.D. and T.R. Troxel.  1989.  Balancing Forage Demand with Forage Supply.  Agrilife Extension, Texas A&M 
University.  Publication B-1606. 
13 USDA Natural Resources Conservation Service.  1997.  National Range and Pasture Handbook.  Chapter 5. 
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first.”  Livestock forage is then allocated based on 
preference by livestock grazing the area, with 
35% use of preferred plant species, 25% use of 
desirable plant species and 15% use of 
undesirable species.  The median value of 25% is 
applied in the example used.  
 
Rest 
 
Over-utilization and lack of rest are common 
across BLM and Forest Service land in the west.  
Agencies refer to deferment as “rest”, but areas 
are still grazed each year, while the rest periods 
may occur in months with little precipitation or 
plant growth potential due to dry conditions.    
 
Hormay and Talbot (1961) originally developed 
guidance for rest-rotation grazing based on 
intensive field studies14.  They stated, “While the 
idea of incorporating rest in grazing 
management is not new, the concept of longer 
rest periods than have heretofore been 
recommended, at least for mountain bunchgrass 
ranges, and of closer correlation of resting and 
grazing with plant growth requirements, is new.”  
They found that even with the rest-rotation 
system, some areas were more heavily used 
than others, re-growth was minimal on 
clipped plants after the seed-in-milk phase 
and clipping during active growth reduced 
total herbage yield during that year.  A 
single season of clipping reduced basal area 
of forbs and grasses the next year.  Four 
consecutive seasons of clipping at the seed-
in-milk phase reduced basal area of Idaho 
fescue 80%, bottlebrush squirreltail 62%, 
longspur lupine 91% and wooly wyethia 
16%. Four years’ rest after four years’ 
clipping resulted in little or no recovery of 
Idaho fescue, wooly wyethia and longspur 
lupine.  They also found that cool-season 
                                         
14 Hormay, A. L. and M. W. Talbot.  1961.  Rest-rotation Grazing – A New Management System for Perennial Bunchgrass 
Ranges.  USDA Forest Service Production Research Report No. 51. 

Bluebunch wheatgrass recovery after 10 years 
livestock exclusion at Kiesha’s Preserve in SE Idaho 
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grasses such as Idaho fescue varied in production by a factor of three due to changes in annual 
precipitation, while the beginning of growth varied by up to a month with similar variations on time 
to flowering and seed ripening.  Based on this research, the basic principle was to require adequate 
years of rest to allow the native plants to recover their vigor before again being grazed.   They also 
recommended that it is important to include adequate monitoring of each grazed unit or pasture to 
determine if these rest periods are sufficient to maintain or restore production. 
 
Native cool-season perennial bunchgrasses can be very sensitive to defoliation and growing season 
use.   Anderson (1991) stated in regards to bluebunch wheatgrass15, “Effects of growing season 
defoliation injury are well documented:  basal area, stem numbers and both root and forage yields are 
reduced and mortality can be high. …  Defoliation to very short stubble heights during the boot stage 
has been reported to essentially eliminate plants within as few as three years. … Vigor recovery has 
been found to require most of a decade, even with complete protection from grazing.” The author 
went on to describe experiments in which a single clipping of the grass during the growing season 
produced 43% less herbage and 95% fewer flower stalks the following year than unclipped plants.  He 
cited a deferred rotation system in eastern Oregon, in which it was reported that bluebunch 
wheatgrass could not be maintained at 30 – 40% use in the boot stage (early June).  A one time 
removal of 50% of the shoot system during active growth may require six years’ rest even in an area 
with 17” precipitation.  “The belief that range improvement will occur after one or two years of rest 
following a single season of more than ‘light’ use during the growing season is erroneous.”  Mueggler 
(1975) also determined that Idaho fescue of moderately low vigor required 3 years of rest for 
recovery while bluebunch wheatgrass and Idaho fescue in very low vigor could require 8 years and 6 
years of rest, respectively, for recovery16.   
 
Eckert and Spencer (1986, 1987) concluded that no management system appears to be satisfactory if 
that system results in overgrazing during the growing season in order to defer or rest vegetation in 
other grazing periods17, 18.  They concluded that the amount of deferment and rest provided by the 3 
pasture system was not sufficient to overcome the effects of periodic overuse.  They recommended 
utilization levels that allow plants of desirable species to respond to proper management by adjusting 
stocking rates to forage production levels.   
 
In studies of long-term rest at Idaho National Engineering Laboratory, the recovery rate of native 
perennial grasses in sagebrush communities was slow, but real, progressing from 0.28% to 5.8% over 

                                         
15 Anderson, Loren D. 1991.  Bluebunch wheatgrass defoliation, effects and recovery – A Review.  BLM Technical Bulletin 
91-2, Bureau of Land Management, Idaho State Office. 
16 Mueggler, W.F. 1975.  Rate and pattern of vigor recovery in Idaho fescue and Bluebunch wheatgrass.  Journal of Range 
Management 28(3):198-204. 
17 Eckert Jr., Richard E. and John S. Spencer. 1986.  Vegetation response on allotments grazed under rest-rotation 
management.  Journal of Range Management 39(2):166-174. 
18 Eckert Jr., Richard E. and John S. Spencer.  1987. Growth and reproduction of grasses heavily grazed under rest-rotation 
management.  Journal of Range Management 40(2):156-159 
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5 years19, while non-natives such as cheatgrass had an inverse relationship to native perennial 
grasses20. 
 
Grazing Systems 
 
In a review paper that considered grazing systems, grazing intensity and season of use, Holechek et al 
(1998) determined that21, “financial returns from livestock production, trend in ecological condition, 
forage production, watershed status and soil stability are all closely associated with grazing 
intensity.”  They found that grazing systems such as rest-rotation had limited or no benefit in arid 
systems.  Citing long-term studies in Arizona, they documented that after 12 years of rest-rotation 
management compared to continuous grazing, neither forage plant densities nor forage plant 
production differed between the treatments.  Grazing intensity employed was 30 – 35% use with 
occasional high use of 50% or more.  “Rest and deferment were not sufficient to overcome the effects 
of periodic heavy use on primary forage plants when rest-rotation grazing was applied on big 
sagebrush range in northern Nevada.”  In an Arizona study comparing winter-spring grazing with 
summer-fall rest to continuous grazing, the rotation scheme was inferior to the year-long system 
from the standpoint of perennial grass density and production.  Perennial grass production was 
closely associated with the degree of use and was highest where grazing use was lowest.  They cited a 
Vale, Oregon study, lasting over 20 years in which moderate grazing intensity and rotational grazing 
showed no advantage over season-long grazing in improving range condition or forage production.  
“The key factor in range improvement appeared to be the reductions in grazing intensities that were 
applied when the project was initiated.”   
 
Holechek et al (1999) in a review of the “classic” range studies, which are the long-term stocking rate 
and grazing system studies that provided much of the scientific foundation for modern range 
management showed that light use is closer to sustainable use, while heavy use is not22.  Definitions 
of “heavy”, “moderate” and “light” grazing developed in 1961 were cited.  Heavy grazing was defined 
as the degree of forage utilization that does not allow desirable forage species to maintain 
themselves.  Moderate grazing was defined as the level at which palatable species can maintain 
themselves. Light grazing was defined as the degree of utilization at which palatable species are able 
to maximize their herbage producing ability.  When averaged across all the long-term studies for all 
regions, heavy grazing was 57% use of primary forage species, moderate grazing was 43% use and 
light grazing was 32% use.  In arid regions, the research showed that moderate grazing use was 35 – 
45%.   When the average forage production change over time was compared with use, heavy grazing 
resulted in a 20% decline in production, moderate grazing experienced no change and light grazing 
                                         
19 Anderson, Jay  E. and Karl L. Holte.  1981.  Vegetation development over 25 years without grazing on sagebrush-
dominated rangelands in southeastern Idaho.  Journal of Range Management 34(1):25-29 
20 Anderson, Jay E. and Richard S. Inouye.  2001.  Landscape-scale changes in plant species abundance and biodiversity of 
a sagebrush steppe over 45 years.  Ecological Monographs 71(4):531-556. 
21 Holechek, Jerry L., Hilton de Souza Gomes, Francisco Molinar and Dee Galt.  1998.  Grazing intensity:  critique and 
approach.  Rangelands 20(5):15-18 
 
22 Holechek, Jerry L., Hilton Gomez, Francisco Molinar and Dee Galt.  1999.  Grazing studies:  what we’ve learned.  
Rangelands 21(2):12-16 
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resulted in an 8% increase.  During drought, moderately stocked pastures produced 20% more forage 
than heavily stocked pastures, light grazing produced 49% more forage than heavy and 24% more 
than moderate grazing.  Heavy grazing resulted in a downward trend and light stocking an upward 
trend in ecological condition.  Moderate stocking showed a slight, but not significant increase in 
condition, resulting in depleted ranges being maintained in depleted condition.  They concluded that 
relying on additional water developments, fences and grazing systems will not alleviate the problem 
of overstocking. Results from 18 western grazing system studies by Van Poollen et al (1979)23 found 
that adjustment of livestock numbers, or stocking intensity was more important than implementing 
grazing systems to improve herbage production.  Holechek et al (2000)24 also showed that the various 
claims made by advocates of short-duration or time-controlled grazing were not proven.    
 
A discussion of rest-rotation is found in Clary and Webster’s General Technical Report titled 
“Managing Grazing of Riparian Areas in the Intermountain Region.”25  They summarized studies 
showing that significant increases in forage production occurred with decreased intensities of grazing.  
The article described the improvements found in reducing grazing from heavy, to moderate and then 
to light grazing. Grazing with utilization above 50% was described as heavy, moderate was 30 - 50% 
and <25-30% was called light grazing in most of these studies. Clary and Webster’s study concluded 
that “managers should place more emphasis on proper stocking intensity and less on grazing system 
implementation.  The concentrated use of grazing pastures is not compensated for during rest years if 
grazing use is heavy.  In summary, although grazing systems have great intuitive appeal, they are 
apparently of less consequence than once thought.  In fact as long as good management is practiced 
so that there is control of livestock distribution and grazing intensity, the specific grazing system 
employed may not be significant.” 
 
Briske et al (2008) analyzed published results from peer reviewed studies to evaluate the relative 
performance of continuous and rotational grazing systems on plant production and animal 
performance26.  They found that plant production (87% of cases) and animal production (92% of 
cases) were equal to or greater in continuous grazing when compared to rotational grazing systems.   
One reason for the lack of superior performance of these rotational systems, which incorporate rest 
or deferment to promote plant growth and recovery from grazing, is that the periods of rest or 
deferment occur during times of reduced moisture, resulting in no net benefit to the plants.  Another 
reason is the expectation that rotational grazing is some sort of “silver bullet” in which it is assumed 
that grazing systems possess some inherent characteristics that enable them to compensate for 
ineffective management.  “These results further corroborate the long-standing conclusions that 

                                         
23 Van Poollen, H.W. and  J. R. Lacey.  1979.  Herbage response to grazing systems and stocking intensities.  Journal of 
Range Management 32:250-253. 
24 Holechek, Jerry L., Hilton Gomez, Francisco Molinar, Dee Galt and Raul Valdez.  2000.  Short-duration grazing:  The facts 
in 1999.  Rangelands 22(1):18-22. 
25 Clary, Warren P and Bert F. Webster.  1989.  Managing Grazing of Riparian Areas in the Intermountain Region.  USDA 
Forest Service GTR-INT-263. 
26 D. D. Briske, J. D. Derner,  J. R. Brown, S. D. Fuhlendorf, W. R. Teague, K. M. Havstad, R. L. Gillen, A. J. Ash, and W. D. 
Willms.  2008.  Rotational grazing on rangelands:  reconciliation of perception and experimental evidence.  Rangeland 
Ecology and Management 61:3-17. 
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stocking rate and weather variation account for the majority of variability associated with plant and 
animal production on rangelands” 
 
Riparian Grazing 
 
Another finding by Hormay and Talbot (1961) had to do with the order in which cattle grazed 
particular areas.  “Ravine bottoms were usually grazed first.  Next in order were openings in timber 
stands on gentle slopes, areas near water, areas along fences and ridgetops, salt grounds, accessible 
openings in timber stands on steeper slopes, areas under large trees, and finally areas covered by tree 
thickets.”  Pinchak et al (1999) found that “cattle dispersion was constrained by the spatial 
distribution of water and slope.  Across 3 seasons, 77% of observed use was within 366 meters of 
water.  Approximately 65% of the land area was beyond 723 meters from water and sustained only 
12% of observed use. Cattle concentrated use (79%) on slopes less than 7%. Consequently 35% of the 
area, on or surrounded by slopes > 10%, received only 7% of observed use.  Loamy, grazable woodland 
and wetland sub-irrigated range sites were most preferred and accounted for over 65% of observed 
use while occupying less than 35% of the land area. Overall, coarse upland, very shallow and shallow 
loamy sites were not preferred…”27    
 
Clary and Webster (1989) also found that vigorous woody plant growth and at least 6 inches of 
residual herbaceous plant growth at the end of the growing/grazing season typified riparian areas in 
excellent, good, or rapidly improving condition.  This corresponds to a riparian utilization rate of 24 – 
32%.  “Most riparian grazing results suggest that the specific grazing system used is not of dominant 
importance, but good management is – with control of use in the riparian area a key item.”  Degraded 
riparian areas may require complete rest to initiate the recovery process.28 
 
Gillen et al (1984) monitored cattle distribution patterns and plant utilization in riparian meadows 
and forested habitats during 3 summer grazing seasons to compare continuous and deferred-rotation 
grazing systems in NE Oregon’s Blue Mountains29.   Small riparian meadows were the preferred sites 
with open forested areas next in preference and heavily forested sites least preferred.  “Deferred 
grazing equalized cattle use between logged areas and P. ponderosa-P. menziesii forests and 
increased cattle use of riparian meadows.” In a companion study, Gillen et al (1985) monitored 
vegetative production and cattle presence in small riparian meadows30.  Their study showed that 
standing crop of herbaceous vegetation “at the end of the grazing season was similar under 
continuous grazing and the early and late grazing periods of a two pasture deferred rotation grazing 
system. Early grazing tended to decrease the total cattle occupation and the frequency of cattle 
occupation of riparian meadows when compared to continuous grazing. Late grazing tended to 
                                         
27 Pinchak, W.E., Michael A.Smith, Richard H. Hart, and James W. Waggoner. 1991. Beef cattle distribution patterns on 
foothill range. Journal of Range Management.  44(3):267-275. 
28 Clary, Warren P and Bert F. Webster.  1989.  Managing Grazing of Riparian Areas in the Intermountain Region.  USDA 
Forest Service GTR-INT-263. 
29 Gillen, R.L., W.C. Krueger and R.F. Miller. 1984.  Cattle distribution on mountain rangeland in Northeast Oregon.  J 
Range Management 37(6):549 – 553. 
30 Gillen, R.L., W.C. Krueger and R.F. Miller.  1985.  Cattle use of riparian meadows in the Blue Mountains of Northeastern 
Oregon.  38(3):205-209. 
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increase the frequency of cattle occupation but did not change the total cattle occupation of riparian 
meadows when compared to continuous grazing.”  They also found that “Slope gradient was the only 
physical factor consistently associated with cattle grazing distribution. Water distribution was not 
correlated with grazing patterns in upland plant communities.”  
 
W. S. Platts reviewed grazing systems and found that none were compatible with healthy aquatic 
ecosystems31.  Schulz and Leininger (1990) 32 studied long-term riparian exclosures.  They found that, 
after 30 years of livestock exclusion, willow canopy cover was 8.5 times greater in livestock 
exclosures than in adjacent grazed riparian areas.  Grasses were 4 to 6 times greater in cover within 
the exclosure than outside.  Mean peak standing crop of grasses within the exclosure was 2,410 
Kg/Ha (1950 lb/acre), while outside in caged plots, mean peak standing crop was 1,217 Kg/Ha (1083 
lb/acre).  Grazing utilization in the riparian area was 65%. 
 
Lile et al (2003), compared clipping of N. sedge to stubble heights of 2” and 4” during early season, 
late season and multiple clippings to both heights.  Late season use or 2” stubble height did not allow 
recovery to the 4” standard.  Only the 4” early season use achieved the 4” criteria, but did not regrow 
to meet the 6” criteria by the end of the growing season.     
 
Another study of upland and wet meadow communities that had livestock excluded for 9 – 18 years 
found major differences between the ungrazed communities and those continuing to be grazed.  In 
each case, the area without grazing had greater belowground plant biomass, lower soil bulk density 
and higher soil pore space.  In dry meadows the infiltration rate was 13 times greater than those 
continuing to be grazed and in wet meadows, infiltration of rested areas was 2.33 times greater33.   
 
Conclusions 
 
The implications of these studies relative to Forest Service and BLM requirements for sustainable use, 
preventing impairment of productivity, and protecting fish and wildlife populations are clear.  The 
following points summarize the principal steps needed going forward: 
 
1. Reliance for livestock management must not be left to grazing systems and water developments. 
2.  Active management such as herding must be used to control use in riparian areas and uplands. 
3.  Livestock must leave the pasture or allotment when utilization standards are reached. 
4. Stocking rates must be set based on current productivity of desirable forage species and the 

constraints of the land (slope, distance to water and other factors), current livestock forage 
consumption rates34, recognition that low production years occur half the time, and that droughts 

                                         
31 Platts, W.S.  1991.  Livestock Grazing.  In Influences of Forest and Rangeland Management on Salmonid Fishes and Their 
Habitats.  American Fisheries Society Special Publication 19:389-423. 
32 Schulz, Terri T and Wayne C. Leininger.  1990.  Differences in riparian vegetation structure between grazed areas and 
exclosures.  Journal of Range Management 43(4):295-299. 
33 Kauffman, J. Boone, Andrea S. Thorpe, and E. N. Jack Brookshire.  2004.  Livestock exclusion and belowground 
ecosystem responses in riparian meadows of eastern Oregon.  Ecological Applications 14(6):1671-1679. 
34 Carter, J.G. 2008.  Updating the Animal Unit Month.  Report prepared for Western Watersheds Project.  Download 
from https://www.box.com/s/95f2ff0a89104d164ab5  
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are increasing across the west.  This demands conservative stocking and adequate rest to sustain 
productivity. 

5. Forage must be allocated to wildlife as a first priority. 
6. Livestock can only be allocated up to 25% of forage with the remainder for watershed, wildlife 

and plant community protection.  This recognizes that trampling by livestock will occur above the 
25%. 

7. Utilization must be controlled in both riparian areas and uplands so that 25% utilization by 
livestock is not exceeded during the grazing period.  Residual herbaceous vegetation of a 
minimum of 6” must be left in riparian areas and floodplains.  This provides cover and habitat for 
wildlife as well as sustaining riparian production. 

8. Provide sufficient years of rest from livestock grazing to restore productivity in degraded areas 
and to ensure that, in areas grazed by livestock, plant vigor and productivity is restored prior to 
being grazed by livestock again.  
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Current Status and Values of Aspen 
 
Aspen ecosystems provide a variety of important values.  These include water yields, rich 
biodiversity, luxuriant undergrowth, excellent watershed protection, aesthetics, recreation, 
favored wildlife habitat for big-game and non-game species, valuable livestock forage and wood 
fiber (Bartos and Campbell 1998b).  They point out that bird diversity and density was greater in 
aspen stands than in conifer forests and that bird species diversity increased as the size of aspen 
stands increased.  Plant species occurrences in aspen understory (about 30 species) are double 
those of conifer forests.  During the past 125 years aspen in the six National Forests in Utah have 
declined from 2.1 million acres to 800,000 acres, or a loss of 60% of the aspen community.  
Across Utah as a whole, of about 2.9 million acres of forested areas containing aspen, only 1.4 
million acres now have aspen as the dominant tree type.  These changes have been due to 
livestock grazing, wildlife use and a reduction in fires (Bartos and Campbell, 1998a, 1998b).  In 
the Wasatch Mountains, 1/3 or more of the seral aspen communities have been replaced by 
spruce-fir with increased dominance of subalpine fir.  An estimated 75 – 80 percent of the aspen 
is now in mid-age, mature and old-age condition.  High levels of grazing in this type in the past 
have resulted in reduced fuels to carry fire and changed species composition and dominance 
(USDA 2001).  Mueggler (1989) indicated that as much as one-third of the aspen communities in 
the region are believed to be relatively stable, occupying sites remote from or unsuited for 
conifers.  The presence of both even-aged and uneven-aged stands also suggests that under some 
conditions, aspen can persist as a stable, self-perpetuating community in the absence of periodic 
disturbances like fire or clearcutting to stimulate sucker generation. 
 
Gifford et al (1984) showed through measuring water transport in aspen and subalpine fir that 
replacement of aspen by subalpine fir deprives the watershed and streams of significant water, 
through increased water use by fir when compared to aspen.  Bartos and Campbell (1998b) used 
this research to calculate the potential water loss from conversion of aspen to conifer in Utah 
forests.  For every 1,000 acres of aspen converted to conifer, between 250 and 500 acre-feet of 
water is transpired and not available for streamflow or undergrowth production.  They estimate 
that the loss of nearly 1.5 million acres of aspen experienced during the past 125 years in Utah 
has resulted in a loss of between 375,000 and 750,000 acre-feet per year.   
 
Bartos and Campbell (1998b) also calculated the reduction of herbaceous understory vegetation 
based on the loss of 1.5 million acres of aspen in Utah.  Using production figures of 1,500 lb/acre 
for aspen understory vegetation and 200 lb/acre for conifer, they calculated a loss of 975,000 
tons of herbaceous vegetation per year. 
 
Aspen Regeneration Mechanism 
 
Aspen regenerate from seeds as well as suckers that arise from root meristems.  McDonough 
(1979) studied the ability of seeds from healthy and deteriorating aspen clones to germinate 
under a variety of temperature and moisture conditions.  The average mature aspen generates 
about 1.6 million seeds per year.  Tests determined that nearly 100% of seeds can germinate, 
whether from healthy or deteriorating clones.  At higher temperatures, germination success 
declined sharply.  The same was true for water stress, as less water becomes available, 
germination success declines.  The implications of this research are that exposed, dry soil 
conditions are not favorable to germination of seed, but under favorable environmental 
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conditions, natural seeding and establishment might be sufficient to provide the benefits of 
reproduction by seed.  Schier (1976) noted that under existing environmental conditions, aspen 
seldom reproduces from seed.  The principal method of aspen regeneration is by growth of 
suckers from root meristems. 
 
Schier (1975) described the dynamics of sucker production as governed by apical dominance, a 
phenomenon whereby the transport of the hormone, auxin, from above-ground stems to the root 
system inhibits hormones (cytokinins) in the root system that stimulate sucker growth.  When 
disturbance of the stems reduces the flow of auxins, the cytokinins can initiate the regenerative 
process.  However, when aboveground stems weaken and die, the root system dies back due to a 
lack of photosynthate being furnished to the roots.  Residual stems maintain auxin levels in the 
smaller root system and inhibition continues.  Reduced vigor of the clone makes it susceptible to 
disease and insect attack and unless some roots and aboveground stems survive to provide 
carbohydrates, the clone will die out. Major disturbances such as logging or fire that kills most 
stems in a short period of time stimulate abundant sucker production because the rapid death of 
stems eliminates apical dominance while the root system is still capable of producing suckers.   
Incidences of leaf blight have also been observed to stimulate sucker production.  He also notes 
that regeneration problems are caused through browsing by livestock, wildlife and competing 
vegetation.  Mueggler (1989) noted that even deteriorating clones are not doomed as evidenced 
by the existence of multi-aged aspen communities and the development of scattered root suckers 
under existing stands, with more forming as the old canopy breaks up.  This does not assure 
success if the suckers are unable to grow due to browsing animals.  Schier (1976) suggests that 
sucker regeneration is proportional to above-ground disturbance, citing examples from clearcut 
studies where the number of suckers generated is proportional to the number of stems removed. 
 
The number of suckers produced varies.  Mueggler (1989) studied 713 aspen-dominated plots in 
National Forests in Utah, Idaho and western Wyoming.  Of these, 19% contained less than 200 
suckers/acre, 50% contained less than 800 suckers per acre and 27% contained over 2000 
suckers per acre.  Sucker production was positively correlated with herbaceous understory 
vegetation and negatively correlated with stand age.  In a study of clones in the Logan Canyon, 
Utah area, Schier and Campbell (1980) found that healthy clones contained 1,100 suckers per 
acre, while in deteriorating clones there were 500 suckers per acre.   
 
Aspen Communities and Prescribed Burning 
 
Bartos and Mueggler (1979) looked at an area on the Gros Ventre elk winter range where 
prescribed fire was used to improve forage production in aspen and sagebrush habitats and to 
stimulate aspen regeneration.  Herbaceous vegetation production on the unburned control varied 
between 716 and 909 lbs/acre over the four years of measurement.  In moderate intensity burn 
areas, vegetation production decreased from the pre-burn level of 558 lbs/acre to 356 lbs/acre the 
year following the burn, then rebounded the second post-burn year to 1167 lbs/acre.  The high 
intensity burn area declined from a pre-burn level of 718 lbs/acre to 191 lbs/acre the first year 
following the burn and then 1,504 lbs/acre the second year.  Before burning, annuals provided 
about 10% of the understory vegetation.  After burning this increased to 35% on the moderate 
intensity burn and 60% on the high intensity burn.  Annuals retained dominance in the burn areas 
for the three-year post-burn duration of the study.   On a large burn area several miles from the 
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study plots, combined deer and cattle use did not seem to hamper successful re-establishment of 
aspen.  But the study did not take into account the slope and distance to water to account for 
livestock impacts, (Holechek et al, 1998).  The study did indicate that normal deer populations 
and appreciable elk browsing did not prevent establishment of a new aspen stand.  They also 
found that over the four-year study period in control, moderate intensity burn and high intensity 
burn areas, sucker numbers in the control varied between about 4,000/acre and 8,000/acre.  In the 
moderate intensity burn area, sucker numbers ranged from 10,926/acre the first year post-burn, to 
26,710/acre the second year and declined to 12,417/acre the third year.  In the high intensity burn 
area, sucker numbers were 12,141/acre the first year post-burn and remained at that level through 
the third year. 
 
Schier and Campbell (1978) studied clones following clearcutting and burning in the Gros 
Ventre Range in Wyoming.  Sucker generation one year following clearcutting ranged from 
22,000 to 77,000 stems per acre.  Following burning, sucker numbers ranged from 14,000 to 
45,000 stems per acre.  It should be noted that, according to Krebill (1972) somewhere between 
2,000 and 5,000 elk are fed at winter feeding stations in the Gros Ventre study area.  Cattle are 
also grazed there.   
 
In a study of aspen and understory vegetation relating to prescribed burning in the Gros Ventre, 
Bartos et al (1994) documented that undergrowth vegetation production was dominated by forbs 
before and after the treatments.  Before burning forbs were 66%, grasses 21% and shrubs 13%.  
For the burn areas, forbs increased rapidly during the first three years to a range of 82% to 94% 
of production.  The greatest portion of this increase was from fireweed.  This represented a 
doubling of initial biomass for the treatments, while the control area experienced a 25% increase 
during the same period.  At the end of 12 years, total biomass in the treated areas was not 
significantly different from the control (see figure in Appendix I).  In addition, in the treated 
areas, the percent grasses were 20% or less and shrubs 5% or less which were about half the 
values for the control and pretreatment measures.  Livestock grazing pressure during the study 
may have distorted the observed production values, especially for grasses.  
 
Bartos et al (1994) continued earlier work in the Gros Ventre Range in Wyoming to evaluate 
changes following prescribed fire in aspen. Ten clones, nine of which were burned and one 
unburned control were monitored for sucker numbers and understory vegetation for a twelve 
year period following burning.  Sucker stems <2m in height were 3,440/acre pre-burn, 7,537 
three years following the burn and declined to 2,084/acre twelve years after the burn.  The low 
intensity burn areas began with 1,618/acre and increased to 7,174/acre two years after the burn, 
then declined to 614/acre twelve years after the burn.  The moderate intensity burn areas 
contained 2,412 suckers/acre prior to burning, 12,421/acre two years after burning and 750/acre 
twelve years after burning.  The high intensity burn areas contained 3,406 suckers/acre prior to 
burning, 14,754/acre two years after burning and 971/acre twelve years after burning.  All areas 
declined in sucker numbers, but the unburned control contained more than double the number of 
suckers after twelve years when compared to all burned areas. While cattle grazed the area 
throughout the study period, they seldom appeared to use the suckers.  Large numbers of elk are 
fed in the study area during the winter and Krebill (1972) and were indicated to browse the aspen 
heavily.  Bartos et al (1994) conclude that in this case, fire treatment may have hastened the 
demise of the aspen. 
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Wambolt et al (2001) studied the recovery of big sagebrush communities following burning in 
south-western Montana.  The study was conducted because these communities are burned with 
the goal of increasing productivity of understory plants or big sagebrush.  They looked at 13 
paired burned and unburned sites.  They noted that these communities were estimated to occupy 
60 million acres in the west in 1960, but that due to their low preference as forage by cattle, 
millions of hectares had been treated to reduce sagebrush and increase herbaceous production.  
However, these treatments have eliminated the sagebrush without the expected increases in 
herbaceous production.  Where herbaceous production has increased following sagebrush 
reductions, it has been accompanied by changes in grazing management or other treatments.  
They cite the paradox that land managers often state objectives of increasing productivity of big 
sagebrush through prescribed fire when the same practice was used in the past to eliminate 
sagebrush, while claiming all the values of a mature sagebrush community as their rationale.  
Numerous cited studies found that big sagebrush recovery took long periods, sometimes as long 
or longer than 30 years.  Heavy browsing was seen to extend this period by suppressing 
recovery.  They surveyed sites that were burned up to 32 years earlier for canopy cover, plant 
density, and production of winter forage.  Their results showed sagebrush canopy was 
significantly less on burned sites than unburned controls, some burns resulting in the near 
elimination of sagebrush.  Green rabbitbrush increased in cover on burn sites.  Total perennial 
grass cover across all sites was not different between burned and unburned areas.  Perennial forb 
canopy cover response was similar.  No clear short- or long-term benefit for grasses or forbs 
could be identified, while the shrubs used by wildlife were suppressed by burning. 
 
Mueggler (1994) looked at paired plots at the Great Basin Experiment Station on the Wasatch 
Plateau in Central Utah to determine changes in stand characteristics between thinned and 
unthinned aspen plots.  Thinning was done to remove dead, depressed and intermediate trees.  In 
each case, after 63 years, thinned plots had more trees per acre than unthinned plots.  In all cases, 
the total number of trees on the plots had declined significantly, whether thinned or not.  No 
information was given on the presence of livestock or other browsing animals.  
 
Effects of Browsing 
 
In a study by Krebill (1972) in the Gros Ventre elk winter range, 100 plots were surveyed in the 
3000+ acres of aspen occurring there.  In areas close to winter elk feeding grounds, obviously 
deteriorating aspen clones demonstrated symptoms of browsing, highlining and barking.  Across 
all sample locations, the mean number of trees was 466 per acre of which 42% were less than 6” 
DBH.  Aspen sprouts were present at 653/acre, with most showing evidence of being browsed 
down to <2’ each year.  An annual mortality was calculated at 3.6% per year compared to 1% in 
Colorado and 2.7% in Utah’s Ephraim Canyon.  These rates were two to four times higher than 
those found in New York.  Occurrence of sagebrush and Balsamorhiza sagittata in aspen 
understory along with conifer saplings indicated a sign of browsing disclimax. 
 
Mueggler and Bartos (1977) studied two exclosures on the Beaver Mountain Plateau in the 
Fishlake National Forest in Utah.  These exclosures were approximately 100 x 200 feet and were 
designed to exclude all ungulates, exclude livestock but allow access to deer, and an outside area 
subject to combined use.  A portion of each control was clearcut to study the effect of cutting on 
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regeneration.  A history of the area showed that deer were abundant in 1865 when Beaver 
County was first settled.  Then heavy stocking with sheep and cattle, which overgrazed the 
range, coupled with unrestricted hunting resulted in a decline in deer numbers to a low in about 
1910.  Beaver Mountain was placed under National Forest Administration in 1906 and better 
regulation of forage use coupled with enforcement of hunting regulations in 1913 allowed deer 
numbers to increase.  By 1926, heavy use of aspen suckers and palatable shrubs was attributed to 
high populations of deer and by 1934 aspen regeneration was poor over large areas.  Overuse of 
the livestock summer range was a serious problem by the early 1930’s.  Cattle and sheep as well 
as deer were considered too numerous.  Proposed reductions in livestock were protested by 
ranchers who claimed the deer were too numerous and responsible for depleted forage.  
Livestock have continued to graze the area.  They found that understory vegetation in ungrazed 
plots increased to over 10 times the amount of shrubs (rose and snowberry) when compared to 
plots grazed by both cattle and deer and 3 times that in plots grazed by deer only.  Overall 
herbage production was greatest on areas closed to cattle, but not to deer.  [These reports attest 
to the fact that declines in aspen were related to the combined pressure of livestock and 
competition for the deer, although before livestock were introduced, these problems apparently 
did not occur].   
 
Very few of the aspen suckers that arose between 1905 and 1934 become trees.  Sucker 
occurrence on the combined use plots which continued to be grazed by cattle and wildlife ranged 
between 1,200 and 12,000 per acre, but few survived to reach 5.1 cm (dbh) 41 years later.  
Clearcutting stimulated sucker production in ungrazed plots to levels 19 to 26 times greater than 
those in uncut plots that were not grazed.  After 8 years, however, numbers surviving were 
similar between cut and uncut plots that were not grazed.  Deer use in the plots reduced sucker 
numbers to between 3% and 10% of the ungrazed plots and after 5 years, the plots contained no 
suckers or saplings.  [The removal of forage by livestock grazing outside the exclosure and the 
attraction of abundant food within the exclosure no doubt increased the focus of deer within the 
exclosure.] 
 
Bartos and Campbell (1998a) provided photographic documentation of the effects of livestock 
preventing aspen regeneration using fenceline contrasts of a previously burned and logged area 
which in the presence of livestock is barren and not regenerating.  Across the fence where 
livestock, but not wildlife are excluded, dense regeneration is evident. 
 
Kay and Bartos (2000) studied existing exclosures on the Dixie and Fishlake National Forests 
that had been constructed between the 1930’s and 1970’s to determine the effects of livestock 
and wildlife on aspen regeneration and associated vegetation.  These were of three part 
construction to provide total exclusion, exclude livestock only and allow combined use by 
livestock and wildlife.  Aspen within all total exclusion areas successfully regenerated without 
the influence of fire or other disturbance.  Aspen subject to browsing by deer either failed to 
regenerate or regenerated at stem densities of 1,010 stems/acre compared to 1,810 stems/acre in 
total exclusion areas.  On combined use plots, most aspen failed to regenerate or did so at low 
densities of 409 stems/acre.  They concluded that there was no evidence that climatic variation 
affected aspen regeneration.  The observed differences were due to varied histories of ungulate 
herbivory.  They also monitored understory herbaceous vegetation.  They found that herbivory 
by ungulates altered understory vegetation.  Utilization by deer reduced shrubs and tall palatable 
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forbs and favored growth of grasses, while combined use by livestock and deer reduced native 
grasses and promoted introduced species and bare soil.    
 
Kay (2001) reported the results of studies of hundreds of aspen clones in the Shoshone, Simpson 
Park, Diamond, Desatoya and Roberts Mountains on BLM lands in central Nevada.  Aspen in 
these areas are found to be in poor condition and many stands have not successfully regenerated 
in 100 years or more. 
 
No evidence of elk presence was found in or near any of the stands, so elk were not contributors 
to the problem.  Forest succession was not a problem as conifer invasion had not taken place in 
the communities studied.  Other than pinyon pine, conifers were absent from the study area.  Kay 
observes that where aspen in central Nevada has been protected from grazing, aspen has 
maintained its position in the vegetation community and, in fact, has actually replaced sagebrush, 
contrary to the opinion of some that say sagebrush naturally replaces aspen.  He cites other 
exclosure studies that have found that aspen stands have expanded and eliminated sagebrush.  [A 
recent study on BLM lands in Rich County, Utah showed that in areas where livestock were 
excluded adjacent to riparian area, the riparian areas were expanding and invading sagebrush 
in uplands were senescing and being replaced by grasses and  forbs in the absence of livestock 
(Carter and Chard, 2001)].  Exclosure studies have also suggested that climate has little impact 
on aspen in central Nevada.  Aspen inside exclosures regenerated without fire or other 
disturbance while aspen in adjacent, unprotected areas did not.  Numerous papers are cited that 
demonstrate that climatic variation does not account for observed declines in aspen. 
 
Fire exclusion was examined.  It is noted that BLM has suppressed fires for a long period and 
none of the study areas contained evidence of fires with few exceptions.  In fact, only a few out 
of the hundreds of clones studied had experienced fire during the past 20 years.  Aspen age data 
suggest that few aspen stands in central Nevada have burned during the past 100 years.  He 
points out that while the burned stands did regenerate, in all cases where aspen were protected 
from grazing, aspen regenerated.  So, whle fire can benefit the species, aspen declines cannot be 
attributed to absence of fire. 
 
Exclosure data indicated that herbivory has had a major influence on aspen stem dynamics and 
understory composition in central Nevada.  Most herbivory was from livestock.  Pellet counts 
were used and showed that 59.3% were from domestic sheep, 40.2% from cattle and 0.4% from 
deer.  Exclosures that exclude cattle but not deer including canyons closed to livestock had all 
aspen stands that regenerated.  When fallen trees blocked livestock access, aspen were able to 
regenerate in the protected spaces.  Reductions in livestock numbers also resulted in aspen 
regeneration.  Distance to water and slope were also factors that related to aspen regeneration or 
the lack of regeneration.  Cattle use is generally related to distance from water and slope.  
Steeper slopes or areas further from water receive less use.  Aspen stands further from water and 
on steeper slopes were in better condition than those nearer water or on more gentle slopes, again 
indicating that grazing by livestock was the operative factor causing declining health of aspen 
clones.  While Kay cites other research indicating that wildlife have impacts on aspen 
regeneration, he states that in all cases where aspen is protected, it successfully regenerates and 
formed multi-aged stands without fire or other disturbance.  He concludes by saying, “The 
single, stem-aged stands seen in central Nevada and found throughout the West are not a 
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biological attribute of aspen, but a result of excessive ungulate herbivory.  … In central Nevada, 
however, domestic livestock are the predominate ungulate herbivore.” 
 
Fire and Conifer Forests 
 
Belsky and Blumenthal (1997) reviewed the literature for the effects of livestock grazing on 
forest soils and stand dynamics in the Interior West.   Pre-settlement, these mature trees were 
maintained at low densities through competitive exclusion of tree seedlings by dense understory 
grasses and thinning of understory trees by frequent low-intensity ground fires.  These fires were 
ignited by lightning and Native Americans and were fueled by grasses, forbs, low shrubs and 
pine needles.  They were cool, slow burning and non-lethal to larger fire-tolerant trees with their 
thick bark such as Douglas fir.  Seedling and saplings of ponderosa pine and other species 
suffered high mortality during these fires.  Mean fire return intervals of these low-intensity fires 
were 5 – 12 years across the west, ranging from 4-5 years in the Southwest, and in the northern 
Rockies 5-20 years in ponderosa pine stands and 15-30 years in mixed conifer stands. 
 
On drier sites at low elevations and on south facing slopes, the forests were dominated by widely 
dispersed ponderosa pine.  On north-facing slopes, wetter sites and sites at mid-elevations, 
forests were dominated by Douglas fir, western larch, grand fir and white fir.   These mature 
forests were altered periodically by intense fire, causing them to be opened up and replaced by 
ponderosa pine and western larch, which were maintained for long periods by low-intensity 
ground fires that eliminated the more fire-sensitive fir seedlings.   At higher elevations, mature 
forests were dominated by subalpine fir and mountain hemlock. 
 
As settlement of the West occurred, forest changes occurred including increases in tree density, 
insect and disease, fuel buildup and increased fire intensity.  Early authors have suggested these 
changes began shortly after livestock were introduced into these areas.  “As the numbers of 
livestock increased the biomass and vigor of the grasses and sedges they grazed declined..”  This 
reduced the competitive dominance of the understory and allowed more tree seedlings to become 
established, thus generating thickets of saplings and pole-sized trees.  Livestock reduced the 
frequency of surface fire by consuming the herbaceous vegetation which would otherwise have 
become a source of fine fuels.  Agency fire suppression efforts have increased these densities.  
Fuel loads in some forest areas have increased by 10 times during the suppression period. 
 
Case studies are provided that show differences in fire history and vegetation between areas 
grazed by livestock and ungrazed areas.  These studies show that grazing reduced the herbaceous 
understory and caused the generation of dense crops of tree seedlings, while the ungrazed forest 
areas contained widely-spaced trees and low numbers of tree seedlings and healthy understory 
grasses. Tree recruitment corresponded to the level of grazing pressure, declining as grazing was 
reduced and when grazing was eliminated, recruitment returned to pre-grazing levels.  Livestock 
were found to substantially reduce vegetative cover of herbaceous vegetation, especially native 
grasses which reduced plant litter and ground cover and increased soil compaction.  These 
factors lead to decreased water infiltration, increased erosion and resulting water stress, and tree 
mortality during dry periods.  These all combined to contribute to increased fire intensity in 
western forest. 
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In its study of “Western National Forests.  A Cohesive Strategy is Needed to Address 
Catastrophic Wildfire Threats.” GAO (1999) agreed with Belsky and Blumenthal (1997), 
recognizing the role of livestock and fire suppression in the decline in forest health including 
increased incidence and areas of damage by insects and disease as well as large increases in 
noxious weeds.  In their report, they provide a map showing the areas of the west in which 
forests experienced frequent fires.  None of these areas occurred in Northern Utah (see Appendix 
I).  They also point out that in forests at higher elevations in more moist environments dominated 
by lodgepole pine, fires historically occurred at 40 to 200 year intervals which killed nearly all 
the trees in the stand. 
 
Wadleigh and Jenkins (1996) studied the fire history in the T.W. Daniels Experimental Forest in 
the Logan Ranger District, northern Utah.  They state up front that, “Absence of natural fire in 
wildland ecosystems, due to removal of fine fuels by livestock, reduction in Native American 
ignitions, and a suppression policy instituted in the early 1900’s has led to extensive alterations 
in natural vegetative succession patterns.”  They cited literature for fire return intervals in 
spruce-fir of 50 to 130 years and in Colorado subalpine fir forests of around 200 years.  
Comparing pre-settlement (1700 – 1855) to settlement (1856 – 1900) and suppression periods 
(1910 to the present), they studied fire scars to determine a fire history of the T.W. Daniel Forest. 
 
Presettlement fire intervals for spruce-fir produced no evidence for fire for the 155 year period.  
Lodgepole pine had a mean fire return interval of 39 years pre-settlement, while no fire evidence 
was found in aspen during that period.  During the settlement period, fires from sheepherders and 
loggers increased the fire frequency radically with the overall area experiencing an average fire 
return interval of 4.9 years.   During the suppression period, no fires were documented.  It should 
be noted that a fire did occur from a hunter in the T.W. Daniels Forest ca 1987 and that area is 
still barren and lifeless with little or no re-establishment of herbaceous vegetation due to 
livestock grazing (personal observation, Dr. John Carter). 
 
Management 
 
The GAO report points out that the Forest Service lacks a cohesive strategy for addressing the 
problem of reducing fuels and this will result in large areas of the West remaining susceptible to 
catastrophic wildfires after 2015 and current plans to spend $12 billion to reduce fuels are carried 
out.  Nearly a quarter of the currently designated high hazard areas will not be addressed due to 
agency procedures that reward managers for the highest number of acres treated, not necessarily 
treating those areas with the highest hazard while costs of doing so continue to escalate.  Forest 
Service Officials reviewing the GAO report concurred with its conclusions. In 1995 the Forest 
Service announced its intention to refocus its fire management program to reducing accumulated 
fuels and in 1998 announced that it was prioritizing funds appropriated for fuels reduction to 
focus on high-risk urban interface areas, areas adjacent to and within wilderness areas and lower 
costs of suppressing wildfires by restoring and maintaining fire-adapted ecosystems.  In 1998, 
Congress authorized the Joint Fire Science Program to develop consistent information on 
accumulated fuels and ways to reduce them.  
 
They recommend the Forest Service develop a cohesive strategy for reducing and maintaining 
accumulated fuels on national forests of the interior West at acceptable levels.  That strategy 
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should include specific steps for acquiring data and assessing performance, reconciling fuel 
reduction strategies with other objectives and changing contracting procedures to better 
accomplish fuel reduction goals. 
 
Bartos and Campbell (1998a) provide five risk factors for aspen dominated landscapes.  These 
include (1) conifer cover >25%, (2) aspen canopy cover <40%, (3) dominated by aspen trees 
>100 years of age, (4) <500 stems per acres between 5 and 15 feet tall and (5) sagebrush cover 
>10%. 
 
Mueggler (1989) provides a management model for addressing aspen deterioration.  This model 
is reproduced in Appendix I.  It is an iterative process that addresses important factors such as 
the presence of and growth status of conifers, age and condition of aspen stands, status of grazing 
or browsing.  It provides a logic to follow for determining proper management which includes 
eliminating livestock. 
 
Conclusion 
 
It is a fact that livestock have altered forest stands and their understories in the interior West.  
The most recent studies have clearly shown that aspen stands in the Interior West are 
deteriorating and most are affected by the presence of livestock - not climate, fire or wildlife.  
This is recognized by scientists working for the Forest Service, Bureau of Land Management, the 
Government Accounting Office and the Forest Service itself.  The evidence is clear, while fire 
suppression has played a role in some areas, the role of livestock cannot be ignored.  It is also a 
fact that fire is not necessary for aspen regeneration as the research has shown.  Further, 
documentation provided by GAO, Forest Service Scientists and others have shown that livestock 
create condition favoring establishment of conifers by eliminating understory herbaceous 
vegetation which suppresses establishment of conifers through competition.  This dynamic is 
true in aspen as well.  So, while conifer invasion is a threat, the underlying causes of this 
succession are livestock and perhaps, fire.  Forest Scientists have provided management 
guidelines that in every case call for controlling browsing. 
 
The GAO has documented that in northern Utah, the fire frequency is long and our forests are 
not in the high hazard category.  Research in the area has documented that aspen seldom burn.  
The GAO has also recognized and Forest Service officials acknowledged that the current 
management system in place in the Forest Service provides incentives to engage in fuel reduction 
projects based on acres treated, not in the areas of highest hazard.  This is based on funding 
mechanisms that establish priorities that are not based on ecological or forest health needs, but 
management incentives. 
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Annotated References Cited 
 
Bartos, Dale L., James K. Brown and Gordon D. Booth.  1994.  Twelve Years Biomass 
Response in Aspen Communities Following Fire.  Journal of Range Management 47:79-83. 
 
This study continued earlier work on Breakneck Ridge in the Gros Ventre Range in northwestern 
Wyoming to evaluate changes in vegetation following a prescribed fire in aspen.  Plots were 
located in 10 aspen clones, nine of which burned with one unburned control.  Sucker (stems <2m 
height) densities in the control ranged from 8,500/ha initially to a maximum of 18625/ha after 
three years and declined to 5,150 after 12 yeaars.  The low intensity burn area contained 4,000/ha 
prior to burning.  This increased to a maximum of 17,727 two years following burning and 
declined to 1,518 at 12 years after burning.  The moderate intensity burn contained 5962/ha prior 
to burning, increased to 30,692 two years after burning and declined to 1,854/ha 12 years 
following the burn.  The high intensity burn contained 8,417 suckers/ha prior to burning, 
increased to 36,458 two years after burning and declined to 2,400/ha 12 years following burning.  
The burned areas declined in sucker numbers from 29% to 38% after 12 years, while the control 
declined 39%.  The authors attributed the decline in control area numbers due to elk browsing 
due to its location in close proximity to the burn area.  The results of this study reflected similar 
results cited where sucker numbers declined below pre-burn levels, but biomass was higher. 
 
While cattle grazed the area three out of four years, the area did not seem overly impacted by this 
grazing and the cattle seldom appeared to use the suckers.  The original objective of producing 
more suckers than the elk could suppress was not realized [remember 2,000 to 5,000 elk use the 
elk winter range and are fed here].  In this case, fire treatment may have hastened the demise of 
the aspen.  Other prescribed burns in the area were considered successful, but were not as heavily 
browsed by elk. 
 
Undergrowth vegetation production was dominated by forbs before and after the treatments.  
Before burning forbs were 66%, grasses 21% and shrubs 13%.  For the burn areas, forb increased 
rapidly during the first three years to a range of 82% to 94% of production.  The greatest portion 
of this increase was from fireweed.  This represented a doubling of initial biomass for the 
treatments, while the control area experienced a 25% increase during the same period.  At the 
end of 12 years, total biomass in the treated areas was not significantly different from the control.  
In addition, in the treated areas, the percent grasses were 20% or less and shrubs 5% or less 
which were about half the values for the control and pretreatment measures.  Livestock grazing 
pressure during the study may have distorted the observed production values, especially for 
grasses.  Figure 1 showing the trend in understory vegetation is shown below. 
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Shrubs were harmed by burning and did not regain pre-burn production levels even after 12 
years.  Burn severity did not significant.  Snowberry production was reduced to half or less of 
pre-burn levels, for the high severity and moderate severity burns it was as low as 20% of pre-
burn levels.  Wild rose and aspen suckers were producing about the same as preburn levels, 
except at the high intensity burn site which was about half for the aspen. 
 
The authors “question the continued use of fire to regenerate aspen stands that are subjected to 
heavy ungulate use.  Such action could speed the elimination of aspen stands under these 
conditions.” 
 
Bartos, Dale L. and Robert B. Campbell, Jr.  1998a.  Decline of Quaking Aspen in the 
Interior West – Examples from Utah.  Rangelands 20(1):17-24.  
 
Bartos and Campbell analyzed distribution of aspen in Utah National Forests.  They found that of 
2,100,000 acres that contained aspen, most has been converted to conifer and sagebrush, leaving 
800,000 acres today.  This represents a 60% decline in aspen cover across the six National 
Forests in Utah.  They attribute loss of aspen to a combination of successional factors, fire 
suppression and long-term overuse by ungulates.  [overuse by ungulates didn’t occur prior to 
introduction of livestock, otherwise the larger extent of aspen documented wouldn’t have 
occurred in the first place.]  They state’ “Changes in the abundance of aspen dominated 
landscapes have occurred over the past 125+ years partly as a result of livestock grazing, wildlife 
use and a reduction in fires.  The historical fire regime was altered in the mid-1800’s after 
European settlement.  Fire exclusion resulted from a combination of excessive grazing, 
timbering, and people extinguishing wildland fires.  Grazing removed the fine fuels which 
generally carried the fires.”  
 
For every 1,000 acres of aspen that convert to conifer, between 250 and 500 acre-feet of water is 
transpired and not available for streamflow or undergrowth production and an estimated 500 to 
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1,000 tons of undergrowth biomass is not produced.  Further, numbers and kinds of plants and 
animals in the area decline appreciably.  They provide five risk factors for aspen dominated 
landscapes.  These are: (1) conifer cover >25%, (2) aspen canopy cover <40%, (3) dominated by 
aspen trees > 100 years of age, (4) aspen regeneration <500 stems per acre (5 – 15 feet tall), or 
(5) sagebrush cover >10%.  They present photographic evidence of  livestock preventing 
regeneration of aspen in fenceline contrast photos which show previously burned and logged 
area that in the presence of livestock is barren and not regenerating, but in the area where 
livestock are excluded, dense regeneration is  evident.  They state, “Actions (treatments) to 
induce suckering must not be initiated until excessive browsing is controlled.” 
 
Bartos, Dale L. and Robert B.Campbell, Jr.  1998b.   Water Depletion and Other 
Ecosystem Values Forfeited When Conifer Forests Displace Aspen Communities.  
Proceedings of American Water Resources Association Specialty Converence, Rangeland 
Management and Water Resources.  American Water Resources Association, Herndon, 
Virginia TPS-98-1.  474 p. 
 
Application of transpiration rate studies for aspen and conifer trees provided a basis for 
estimating the water losses due to replacement of aspen with conifer.  A statewide survey of all 
Utah woodlands revealed that about 2.9 million acres of forested habitat have aspen present, but 
only about 1.4 million acres of these are dominated by aspen.  The remainder are classified as 
conifer forests. 
 
The authors point out the various ecosystem values of aspen including important water yields, 
rich biodiversity, luxuriant undergrowth, excellent watershed protection, aesthetics, recreation, 
favored wildlife habitat for big-game and non-game species, valuable livestock forage and wood 
fiber.  These aspen systems have been affected in a major way by fire control and livestock 
grazing.  A fire history study  indicates that during the 400 years prior to settlement, fire-free 
cycles ranged between 20 and 60 years, increasing as elevations increased.  They predict that if 
these conditions continue, most aspen will be replaced by conifers, sagebrush or other shrub 
communities.  Treatment alternatives mentioned include fire, cutting, fencing, spraying, ripping 
and chaining.  They caution, however, that treatments must be pursued with caution, especially 
due to excessive animal pressure.  Clones that are burned and then repeatedly browsed usually 
only hasten their demise.  Therefore, treatments to induce suckering must not be initiated before 
relief from excessive browsing is obtained. 
 
Various studies cited show declines of aspen due to grazing and fire suppression of near 50 % 
during the recent past.  This includes a 50% decline in Utah since settlement, 47% in the 
Beaverhead National Forest Gravelly Range in Montana during a 45-year period between 1947 – 
1992 and others which indicate similar patterns of decline across the West.  Aspen clones that 
are suggested to have persisted on the same sites since the Pleistocene have been eliminated in 
the last 150 years. 
 
Using figures from research by Gifford et al (1984) of 2.83 inches of water lost when fir forests 
replace aspen and 7.32 inches lost when spruce replaced aspen, the authors calculated that 250 to 
500 acre-feet of water/1,000 acres was lost through transpiration annually, depending on the 
conifer species replacing aspen.  Since about 1.5 million acres of aspen have been converted to 
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conifers in Utah, this translates to an annual loss of water for streamflow and plant production of 
375,000 to 750,000 acre-feet per year. 

 
Using figures for undergrowth production in aspen (1,500 lb/ac) as opposed to conifer forest 
(200 lb/ac), a difference of approximately 1,300 lb/acre, this calculates to a loss of understory 
vegetation of 975,000 tons of herbaceous production per year. 
 
Several authors cited have shown that aspen has biodiversity second only to riparian areas.  Bird 
diversity and density was greater in aspen than conifers and bird species diversity increased as 
the size of aspen stands increased.  Plant species occurrences in aspen understory (approx. 30) 
are nearly double those of conifer forests. 
 
Bartos, Dale L.  and Walter F. Mueggler.  1979.  Influence of Fire on Vegetation 
Production in the Aspen Ecosystem in Western Wyoming.  North American Elk Ecology, 
Behavior and Management.  Mark S. Boyce and Larry Dl. Hayden-Wing eds.  University of 
Wyoming, Laramie, Wyo.  
 
One hundred and sixty hectares of aspen and 300 ha of adjacent sagebrush-grass vegetation on 
the Gros Ventre elk winter range were burned to improve forage production and rejuvenate the 
decadent aspen.  Due to variations in fuel load and moisture, the burn was uneven, with high 
intensity and medium intensity burns.  These areas were monitored prior to and for three years 
following the burn.  Data were collected for forage production and aspen regeneration. 

 
Total understory production on the control area varied during the four years of measurement, but 
changes were not significant, ranging between 1,770 kg/ha and 2,246 kg/ha.  The moderate 
intensity burn decreased from 1,379 kg/ha pre-burn to 880 kg/ha the first year following the burn 
and then rebounded to 2,885 kg/ha the second year.  The High intensity burn decreased even 
more the year following the burn.  It decreased from 1,776 kg/ha before to 473 kg/ha after, but 
then increased to 3,717 kg/ha two years after the burn.  Before burning, annuals composed about 
10% of understory vegetation.  On the moderate intensity burn this increased to 35% the first 
post-burn year and 60% on the high intensity burn.   The annuals retained dominace during the 
three-year monitoring period. 
 
Aspen sucker numbers in the control area ranged between 10,000 and 20,000 during the 4-year 
period.  Most were less than 1 meter high and were suppressed by a combination of elk browsing 
and the aspen overstory [note:  it is mentioned that high levels of cattle grazing affected 
understory production in 1997 – this may indicate that elk were not the only factor suppressing 
aspen, certainly other studies by the authors have documented cattle impacts on aspen 
regeneration].  Initial high numbers of suckers produced on the moderate intensity burn were 
27,000/ha the first year, 66,000/ha the second year, but declined to 30,000 the third year. On the 
high intensity burn, sucker numbers reached 30,000 during the second year and remained at that 
level the following year.  After three years, both the moderate and high intensity burns resulted 
in about 30,000 suckers/ha. 
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Belsky, A. Joy and Dana M. Blumenthal.  1997.  Effects of Livestock Grazing on Stand 
Dynamics and Soils in Upland Forests of the Interior West.  Conservation Biology 
11(2):315-327. 
 
This review article investigates the causes and effects of fire history in ponderosa pine and mixed 
conifer forests of the interior west.  It points out that these forests were historically widely-
spaced fire tolerant trees underlain by grass and that recent “forest health” problems 
characterized by dense stands of fire sensitive and disease susceptible trees have been mainly 
laid at the feet of fire suppression and selective logging of fire-tolerant trees while a third factor, 
livestock grazing, is seldom discussed. 
 
The authors cite literature as early as the 1920’s that suggested livestock played a role in altering 
these forests.  Their review of livestock grazing effects focuses on literature for the “more arid 
low and mid-elevation forests of the western interior United States, which include forests from 
Washington south to New Mexico and from the Rocky Mountains  west to the eastern Cascade-
Sierra Nevada Range.” 
 
In presettlement times these forests were composed of widely spaced trees growing in even-aged 
and uneven aged stands with understories of grasses, forbs and shrubs.  On drier sites at low 
elevations and south facing slopes, the forests were dominated by widely dispersed ponderosa 
pine.  On north-facing slopes, wetter sites and sites at mid-elevation were dominated by Douglas 
fir, western larch, grand fir and white fir.   These mature forests were altered periodically by 
intense fire, causing them to be opened up and replaced by ponderosa pine and western larch 
which were maintained for long periods by low-intensity ground fires that eliminated the more 
fire-sensitive fir seedlings.   At higher elevations, mature forests were dominated by subalpine fir 
and mountain hemlock. 
 
Pre-settlement, these mature trees were maintained at low densities by competitive exclusion of 
tree seedlings by dense understory grasses and thinning of understory trees by frequent low-
intensity ground fires.  These fires were ignited by lightning and Native Americans and were 
fueled by grasses, forbs, low shrubs and pine needles.  They were cool, slow burning and non-
lethal to larger fire-tolerant trees with their thick bark such as Douglas fir.  Seedling and saplings 
of ponderosa pine and other species suffered high mortality during these fires.  Mean fire return 
intervals of these low-intensity fires were 5 – 12 years across the west, ranging from 4-5 years in 
the Southwest, and in the northern Rockies 5-20 years in ponderosa pine stands and 15-30 years 
in mixed conifer stands. 
 
As settlement of the West occurred, forest changes occurred including increases in tree density, 
insect and disease, fuel buildup and increased fire intensity.  Early authors have suggested these 
changes began shortly after livestock were introduced into these areas.  “As the numbers of 
livestock increased the biomass and vigor of the grasses and sedges they grazed declined..”  This 
reduced the competitive dominance of the understory and allowed more tree seedlings to become 
established, thus generating thickets of saplings and pole-sized trees.  Livestock reduced the 
frequency of surface fire by consuming the herbaceous vegetation which would otherwise have 
become a source of fine fuels. 
 



 

15 
 

These effects combined with Agency fire prevention efforts increased densities of trees.  These  
more dense, shadier forests allowed establishment of more shade-tolerant and fire-sensitive 
species such as Douglas fir and white fir.  As a consequence, forests shifted from fire-tolerant 
species such as ponderosa pine to fire-sensitive species.  During dry periods, these densely 
spaced young and larger trees became stressed for water and increasingly susceptible to a variety 
of insect and disease infestations.  Higher tree densities have led to more frequent and 
widespread disease outbreaks.  As mortality increases, fuel loads increase.  Examples of forests 
where fuel loads have increased by a factor of 10 during the fire suppression period are given. 
 
Four case studies on grazed and ungrazed forest stands provide further insight into the effects of 
livestock grazing on stand dynamics.   Isolated plateaus in central Washington were studied.  
One had never been grazed by livestock, the other had been grazed for 40 years.  Neither had 
ever been logged.  The ungrazed forests were covered with open, park-like ponderosa pine and 
mixed conifer forest.  There was low tree regeneration and thick, lush grasses in the understory.  
The grazed forests had sparse grass understory and 8000 ponderosa pine, Douglas fir and 
western larch saplings and seedling per hectare.  Since neither area had burned in 125 years and 
except for livestock grazing, other conditions were similar.  Another case study in Utah 
compared two adjacent mesas, one of which was grazed and the other ungrazed.    This study 
showed an increase in tree recruitment of 10 times greater on the grazed mesa compared to the 
ungrazed mesa.  Tree recruitment on the grazed mesa corresponded to livestock grazing pressure, 
with the highest recruitment occurring during the heaviest period of grazing.  As grazing was 
reduced, tree recruitment declined and when grazing was eliminated, tree recruitment returned to 
the low rates that occurred prior to grazing.   Because fire had not occurred to thin the stands on 
the ungrazed mesa, the vigorous understory vegetation was determined to be the factor inhibiting 
tree recruitment. 
 
The authors cite exclosure studies in these forests demonstrating that livestock substantially 
reduce vegetative cover of herbaceous vegetation, especially native grasses.  This reduced plant 
litter and ground cover and associated soil compaction which decreases water infiltration, 
increases erosion rates and destabilizes soils and nutrient cycles.  This leads to increased water 
stress and tree mortality during dry periods contributing to increased fire intensity in western 
forests.   
 
Carter, John G., Brandon Chard and Julie Chard.  2000.  Analysis of Ground Cover in 
Forest Openings in the Bear Hodges Analysis Area.  Willow Creek Ecology, Inc.  Mendon, 
Utah. 
 
Carter, John G and Brandon Chard.  2001.  An Assessment of Upland and Riparian 
Condition for Rich County, Utah BLM Lands.  Western Watersheds Project Utah.  
Mendon, Utah. 
 
GAO.  1999.  Western National Forests.  A Cohesive Strategy is Needed to Address 
Catastrophic Wildfire Threats.  Report to the Subcommittee on Forests and Forest Health, 
Committee on Resources, House of Representatives.  United States General Accounting 
Office GAO/RCED-99-65 
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GAO recognizes that the National Forest of the western United States have become much more 
dense, with fewer large trees and many more tightly spaced small trees and underbrush.  They 
state that tree stands in the interior West differed from those found elsewhere due to the dry 
climate and varied elevations.  In this region, frequent, low-intensity ground fires removed 
undergrowth and smaller trees from these areas.  In recent years, changes in tree stand density, 
greater percentage of fire-tolerant species, overall species composition, insect and disease have 
led to concerns over forest health and the ability of the Forest Service to meet its mission of 
multiple use of recreation, rangeland, timber, watersheds, water flows, wilderness, wildlife and 
fish and protection of the lands’ undiminished ability to produce these uses for future 
generations. 
 
The Forest Service has estimated 39 million acres are at high risk of catastrophic wildfire due to 
fire suppression efforts which have allowed accumulations of high fuel levels.  In 1997 it 
announced a goal of improving forest health through monitoring, increasing the number of acres 
on which fuels are reduced and restructured its budget to provide funds for those efforts.  
Congress authorized and funded a multi-year effort to better assess problems and solutions. 
 
GAO provides maps of “frequent fire interval” forests which occurred at the warmer, lower 
elevations with fire return intervals of 5 to 30 years before settlement.  These frequent fires kept 
the forests clear of undergrowth by consuming largely grasses and undergrowth.  The figure 
showing these areas is reproduced on the following page.  In the cooler, more moist forests at 
higher elevations which are generally dominated by lodgepole pine, fires historically occurred at 
40 to 200 year intervals which killed nearly all the trees due to the more dense stands. 
 
GAO points out that because the Forest Service lacks a cohesive strategy for addressing barriers 
to improving health of the national forests by reducing fuels, efforts may leave large areas of the 
West still susceptible to uncontrollable wildfire after 2015.  Some of these barriers are that 
prescribed fires may get out of control, smoke produced can cause significant air pollution, and 
mechanical methods have institutional problems.  These include a lack of contracting 
mechanisms that allow removal of timber with little commercial value and incentives focus on 
areas and acreage that may not present the highest fire hazards.  Others are the costs which have 
risen as more fuels have accumulated and fires have increased in intensity.  These costs have 
increased 70% in seven years to $661 million annually.  Forest Service officials agree that the 
increased fire suppression efforts will not be successful and that large, intense wildfires are 
generally impossible for fire fighters to stop. 
 
In 1997, the Forest Service adopted recommendations to increase the number of acres on which 
fuels are reduced to 3 million annually by 2005 to run until 2015.  This will fall 10 million acres 
short of the estimated 39 million high hazard acres.  The Joint Fire Science Program was 
authorized by Congress in 1998 to develop consistent information on accumulated fuels and 
ways to reduce them.  This process will take up to 10 years and that is added to time required to 
modify Forest Plans to incorporate changes. 
 
The Environmental Protection Agency and Forest Service are involved in a 3-year experiment to 
reconcile controlled burning and air quality standards.   Mechanical harvesting has adverse 
effects on wildlife habitat and water quality in many areas which makes large-scale timber 
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harvest infeasible.  However, because the timber sale program provides funds for other activity, 
commercially valuable lands may be harvested while less commercially valuable lands with 
greater fire hazards may not be addressed.  “Currently, managers are rewarded for the number of 
acres on which they reduce fuels, not for reducing fuels on the lands with the highest fire 
hazards.” 
 
GAO estimates that the cost of reducing fuels on the 39 million at-risk acres could be $12 billion 
between now and 2015. Forest Service officials agreed with a 1997 obseravtion by the Secretary 
of the Interior that efforts to reduce fuels will have to be repeated three to five times over several 
decades.  They recommend the Forest Service develop a cohesive strategy for reducing and 
maintaining accumulated fuels on national forests of the interior West at acceptable levels.  That 
strategy should include specific steps for acquiring data and assessing performance, reconciling 
fuel reduction strategies with other objectives and changing contracting procedures to better 
accomplish fuel reduction goals. 
 
In 1997, the Forest Service identified a goal of achieving healthy and sustainable ecosystems 
throught conserving and restoring ecosystem structures.  A specific objective was restoring or 
protecting the ecological conditions of forested ecosystems to maintain their components and 
their capacity for self-renewal.  Forest Service scientists believe that a useful method of 
assessing forest health is comparison with the historical range of variability.  “Examining the 
historical range of variability of a forest’s tree stands is believed to be an especially useful 
starting point for analyzing the forest’s overall health and functioning because (1) tree stands are 
the defining biological structures of forested versus other kinds of ecosystems and (2) the 
conditions of these structures greatly determine the capacity of a forest not only to produce 
timber, but also to maintain soils, watershed conditions, wildlife and fish habitats. 
 
The Forest Service cites increased density of stands, accumulations of dead materials on the 
ground  as important symptoms of poor health.  Examples are given where tree stand density has 
increased over 50% of national forest lands with levels of increase in stems of over 15 times in 
the past century.  Numerous figures are cited regarding increased incidence and areas of damage 
by insects and disease as well as large increases in noxious weeds.  GAO summarizes the causes 
of these problems as due to extensive livestock grazing beginning in the 1800’s which eliminated 
much of the grass that historically carried fire through the forest’s undergrowth, timber harvest 
practices of selective logging larger trees or clearcutting and increases in nonnative plants, 
insects and diseases.  These factors generally changed the forest’s ecologies and the primary 
factors compounding the damage was fire suppression. 
 
According to the Fish and Wildlife Service, of the 146 threatened, endangered, or rare plant 
species found in these states for which there is conclusive evidence on fire effects, 135 species 
benefit from wildfire or are found in fire-adapted ecosystems. 
 
According to the Forest Service, virtually all of the 39 million acres of the lands threatened by 
uncontrollable, catastrophic wildfire are located in the lower-elevation, frequent fire forests of 
the interior West historically dominated by ponderosa pine.  “These forests are particularly 
susceptible to such fires because, as stated in a 1995 internal agency report, far more cycles of 
fire (up to 10) were suppressed in these forests than in the higher elevation, lodgepole-dominated 
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forests – where generally only one or no fire cycle was suppressed.”  Areas experts outside the 
Forest Service have identified as at medium or high risk were also shown.  Those at medium risk 
are included because additional fuels can accumulate so over time they become high risk.  
 
In 1995, the Forest Service announced its intention to refocus its fire management program to 
reducing accumulated fuels.  In fiscal 1998 it announced that funds appropriated for reducing 
fuels would be prioritized to protect high-risk urban interface areas subject to frequent fires, 
areas adjacent to and within wilderness areas and lower expected long-term costs of suppressing 
wildfires by restoring and maintaining fire adapted ecosystems.  Several reports have been issued 

by the Forest Service to address forest health and reduction of fuels.  
 
 
 
 
 
The Joint Fire Science Program previously mentioned called for the Forest Service and Interior 
Department to conduct research and analysis to better understand the location and extent of 
problems with accumulated fuels, effects on other resources of different approaches to reducing 
these fuels, relative cost-effectiveness of these approaches, interagency approaches to monitoring 
and reporting efforts to reduce fuels. 
 
Gifford, Gerald F., William Humphries and Richard A. Jaynes.  1984.  A Preliminary 
Quantification of the Impacts of Aspen to Conifer Succession on Water Yields – II.  
Modeling Results.  Water Resources Bulletin.  American Water Resources Association 
(20)2:181-186. 
 
Using heat pulse velocity techniques, water losses from aspen and subalpine fir were measured 
in replicated trees for one year.  These data were used  to modify the plant activity index and 
crop coefficient within the ASPCON model.  Results of modeling indicated net losses to 
streamflow when aspen were replaced by subalpine fir.  The losses were nearly three times 
greater for subalpine fir than for aspen.  
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Holechek, Jerry L., Rex D. Pieper and Carlton H. Herbel.  1998.  Range Management 
Principles and Practices.  Prentice Hall, 542 p 
 
This range management text provides detailed information regarding the use of areas at various 
distance from water and on  different slopes by livestock. 
 
Kay, Charles E.  2001.  The Condition and Trend of Aspen Communities on BLM 
Administered Lands in Central Nevada – with Recommendations for Management.  Final 
Report to Battle Mountain Field Office, Bureau of Land Management.  Battle Mountain, 
Nevada. 
 
This report summarizes field studies in the Shoshone, Simpson Park, Diamond, Desatoya and 
Roberts Mountains on BLM lands in central Nevada.  Aspen in these areas are found to be in 
poor condition and many stands have not successfully regenerated in 100 years or more. 
 
No evidence of elk presence was found in or near any of the stands, so elk were not contributors 
to the problem.  Forest succession was not a problem as conifer invasion had not taken place in 
the communities studied.  Other than pinyon pine, conifers were absent from the study area.  Kay 
observes that where aspen in central Nevada has been protected from grazing, aspen has 
maintained its position in the vegetation community and, in fact, has actually replaced sagebrush, 
contrary to the opinion of some that say sagebrush naturally replaces aspen.  He cites other 
exclosure studies that have found that aspen stands have expanded and eliminated sagebrush. 
 
Exclosure studies have also suggested that climate has little impact on aspen in central Nevada.  
Aspen inside exclosures regenerated without fire or other disturbance while aspen in adjacent, 
unprotected areas did not.  Numerous papers are cited that demonstrate that climatic variation 
does not account for observed declines in aspen. 
 
Fire exclusion was examined.  It is noted that BLM has suppressed fires for a long period and 
none of the study areas contained evidence of fires with few exceptions.  In fact, only a few out 
of the hundreds of clones studied had experienced fire during the past 20 years.  Aspen age data 
suggest that few aspen stands in central Nevada have burned during the past 100 years.  He 
points out that while the burned stands did regenerate, in all cases where aspen were protected 
from grazing, aspen regenerated.  So, whle fire can benefit the species, aspen declines cannot be 
attributed to absence of fire. 
 
Exclosure data indicated that herbivory hah a major influence on aspen stem dynamics and 
understory composition in central Nevada.  Most herbivory was from livestock.  Pellet counts 
were used and showed that 59.3% were from domestic sheep, 40.2% from cattle and 0.4% from 
deer.  Exclosures that exclude cattle but not deer including canyons closed to livestock had all 
aspen stands that regenerated.  When fallen trees blocked livestock access, aspen were able to 
regenerate in the protected spaces.  Reductions in livestock numbers also resulted in aspen 
regeneration. 
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Distance to water and slope were also factors that related to aspen regeneration or the lack of 
regeneration.  Cattle use is generally related to distance from water and slope.  Steeper slopes or 
areas further from water receive less use.  Aspen stands further from water and on steeper slopes 
were in better condition than those nearer water or on more gentle slopes, again indicating that 
grazing by livestock was the operative factor causing declining health of aspen clones. 
 
While Kay cites other research indicating that wildlife have impacts on aspen regeneration, he 
states that in all cases where aspen is protected, it successfully regenerates and formed multi-
aged stands without fire or other disturbance.  He concludes by saying, “The single, stem-aged 
stands seen in central Nevada and found throughout the West are not a biological attribute of 
aspen, but a result of excessive ungulate herbivory.  … In central Nevada, however, domestic 
livestock are the predominate ungulate herbivore.” 
 
Kay, Charles E. and Dale L. Bartos.  2000.  Ungulate Herbivory on Utah Aspen;  
Assessment of Long-term Exclosures.  Journal of Range Management 53:145-153. 
 
Krebill, R.G.  1972.  Mortality of Aspen on the Gros Ventre Elk Winter Range.  USDA 
Forest Service Research Paper INT-129.  Intermountain Forest and Range Experiment 
Station, Ogden, Utah. 
 
The 84,000 acre Gros Ventre elk winter range in the Teton National Forest was thought to 
contain between 2,000 and 5,000 elk, which were fed at supplemental feeding stations during 
winter.   Obviously deteriorating aspen stands coupled with signs of elk damage from browsing, 
highlining and barking occurred in areas close to winter feeding grounds.  [The study did not 
emphasize cattle grazing, but in one casual mention near the end of the paper was mentioned 
along with elk, deer, moose, rodents as causing browsing damage.  This lack of attention to 
livestock is found in many papers that find big-game as culprits without addressing the 
competition effect of livestock which decrease available forage for wildlife and cause wildlife to 
excessively browse areas which may not have been historically over browsed.] 
 
100 sample plots were placed in the 3,330 acres of aspen so that one plot was in each 33.3 acres.  
Stand and understory data were collected.  The majority of trees were in the 80 – 120 year class 
(71%).  Across all sample locations, the mean number  of live trees were 466.4 per acre, dead 
trees 336.8 per acre and those that died in the current year 17.1 per acre.  Of the live trees, 42% 
were less than 6” DBH, 55% between 6.1” and 12” and 2% greater than 12.1”.  Aspen sprouts 
were not included in the populations figures, but were present at 653/acre.  Most showed 
indications of being browsed down to less than 2 feet in height annually.  An annual mortality of 
3.6% per year was calculated, indicating that aspen populations would decline by 2/3 in 30 years.  
Ranges of mortality cited were 1% per year in Colorado and 2.7% per year in Utah’s Ephraim 
Canyon.  These rates are two to four times higher than those found in similar studies in New 
York.  [It could be suggested that the absence of livestock grazing in aspen in New York might 
account for some of the differences.] Occurrence of sagebrush and Balsomorhiza sagittata in 
aspen understory along with conifer saplings indicated a state of browsing disclimax.  Fungi and 
insects were diagnosed as the major cause of death of mature trees and were suggested to invade 
trees injured by elk. 
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McDonough, W.T.  1979.  Quaking Aspen – Seed Germination and Early Seedling Growth.  
USDA Forest Service Intermountain Forest and Range Experiment Station. Ogden, Utah. 
 
Suckering of aspen for regeneration has been widely studied, but propagation of aspen by seed 
has been considered of minor importance.  Reproduction of seed has many important attributes 
including assuring genetic variability, widespread dissemination and new colonization by wind 
dispersal.  Yearly seed production of mature trees is estimated at 1.6 million.  Seed capsules 
were collected from two healthy and two deteriorating aspen clones in Logan Canyon in the 
Wasatch National Forest to study the effects of differences in ability to germinate under varying 
environmental conditions. 
 
Germination tests at a range of temperatures revealed between 80 and 100% of seeds were able 
to germinate.  These numbers declined as temperatures reached around 30º C and became very 
low at 40º C.  There were no significant differences between healthy and deteriorating clones.  
Germination success declined under increasing water stress, ranging from 97% success at a water 
potential of –0.6 bars to 0% at –7.7 bars.  The implications of this regard the effects of direct 
solar insolation on dark soil surfaces and the raising of soil temperatures above atmospheric and 
limit seedling establishment.  Soil drying under these conditions would increase water stress and 
also lower germination success and ability of shoots to grow. 
 
Because of the exacting requirements for germination and growth, the author suggests that 
seeding as a management tool might be too difficult and expensive and have doubtful value.  It is 
suggested that under favorable weather and site conditions, natural seeding and establishment 
might be sufficient to provide the benefits of reproduction by seed. 
 
Mueggler, Walter F.  1989.   Age Distribution and Reproduction of Intermountain Aspen 
Stands.  Western Journal of Applied Forestry 4(2):41-45. 
 
Stand age and sucker reproduction was measured in 713 aspen-dominated forest plots on nine 
National Forests in Utah, SE Idaho and western Wyoming.  Ninety-five percent were dominated 
by mature or over-mature trees.  Approximately one-third of the pure stands, not invaded by 
conifers, may experience regeneration problems because they contain less than 500 suckers per 
acre. 
 
Aspen woodlands are important for wildlife, fuelwood, flakewood, scenic beauty and summer 
range for livestock.   
 
Aspen is a clonal species that regenerates almost exclusively from root suckers.  It usually 
reproduces vigorously following fire.  This method of reproduction gives it an advantage over 
conifers, which rely on seed for reestablishment.  Aspen is a relatively short-lived and shade-
intolerant species that rapidly declines in abundance as conifers regain dominance in the 
overstory.  Because of the reduced incidence of fire, many of these even-aged aspen stands are 
gradually reverting to conifer dominance. 
 
As much as one-third of the aspen groves and woodlands in the region are believed to be 
relatively stable communities that occupy sites unsuited for conifers or remote from a conifer 
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seed source.  The presence of both even-aged and uneven aged stands in these areas suggests that 
under some conditions, aspen can persist as a “stable self-perpetuating woodland community 
without the need for periodic disturbances like fire or clearcutting to stimulate sucker 
regeneration.” 
 
Stand age distribution data from the sites sampled showed that 78% of the stands contained 
dominant trees older than 80 years.  22% contained dominant trees younger than 80 years.   
Aspen reproduction data showed 19% with less than 200 suckers per acre, half with fewer than 
800 suckers per acre, while 27% contained greater than 2000 suckers per acre.  Sucker 
production was weakly, but positively correlated with herbaceous understory vegetation and 
negatively correlated with stand age.  Aspen reproduction percentiles for all National Forest sites 
in the study were 33% contained 1482 suckers, 50% contained 812 suckers and 66% contained 
412 suckers. 
 
Sixty-two percent of the stands sampled were in the 80 to 120 year age class and only 2% over 
160 years. In this and previous studies, only 2 of more than 1500 trees measured were more than 
200 years old.  Mueggler concluded that western aspen matures at between 60 and 80 years and 
deteriorates rapidly after about 120 years. 
 
Mueggler states, “This does not necessarily mean, however, that the stands dominated by rapidly 
deteriorating trees will lose their identity as aspen-dominated communities.  This is amply 
demonstrated by the existence of multi-age aspen communities.  Scattered root suckers develop 
under existing stands, and more are frequently formed as the old canopy gradually breaks up.  
These suckers have the demonstrated potential to gradually replace a deteriorating even-aged 
canopy with a multiaged replacement stand.” 
 
Mueggler concludes that if while not definitive, the number of suckers in an aging stand in the 
absence of conifer invasion may indicate the ability of the stand to replace itself.   If conifers are 
invading, the number of aspen suckers is irrelevant and unless wildfire or management activities 
intervene, the conifers will suppress the aspen.  If conifers are not invading, the stand has 
potential for natural replacement. 
 
While the number of suckers required for stand replacement is not well defined, numbers can far 
exceed mature tree stocking requirements of 400 to 600 per acre.  Other researchers have 
reported 4,000 to 60,000 suckers per acre following burning, while clearcutting increased has 
suckers from 930 per acre to 17,800 per acre in northern Utah and as much as 31,000 to 50,000 
per acre.  These numbers decline rapidly  due to disease, browsing and snow breakage is high, 
reducing numbers to less than 10,000 per acre after periods of a few years.  
 
Based on their analysis, the authors conclude that at least a third of mature and overmature aspen 
stands in the Intermountain Region which are not being replaced by conifers may also have 
regeneration problems without some type of management intervention such as burning, 
clearcutting, herbicide spraying or some other mangement action to alter the control of apical 
dominance over sucker production.  They note, however, that an abundance of suckers does not 
ensure successful regeneration of the stand if the suckers are unable to grow due to browsing 
animals, particularly sheep, but also cattle and wildlife. 
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Management recommendations include two major considerations, the status of aspen to conifer 
succession and the status of aspen regeneration in deteriorating stands.  If the stand is threatened 
by conifers, the conifers must be reduced by burning, clearcutting or selective removal.  If 

conifer invasion is not an issue, then conditions must be promoted to encourage growth of the 
suckers needed to replace the aging trees.  They note that burning is not always an option due to 
the inability of stands to carry a fire.  A decision model is provided and included here.  In mature 
stands over 100 years old, if aspen regeneration is inadequate, or less than about 500 suckers per 
acre, the first question to ask is whether the failure of reproduction is due to browsing or some 
other cause inherent to the clone.  Exclosures are recommended to make this determination.  If, 
after several years, vigorous sucker production is taking place, then the entire clone needs 
protection from browsing. If suckers are not produced, then other options such as clearcutting, 
burning or herbicides should be considered. 
The figure is reproduced from Mueggler (1989). 
 
Mueggler, Walter F.  1994. Sixty years of Change in Tree Numbers and Basal Area in 
Central Utah Aspen Stands.  USDA Forest Service Intermountain Research Station 
Research Paper INT-RP-478. 
 
Paired plots of aspen in three locations at the Great Basin Experiment Station on the Wasatch 
Plateau in Central Utah were measured over 64 years to determine changes in stand 
characteristics in thinned and unthinned plots.  No information was given on the presence or 
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absence of livestock during this time.  Thinning consisted of removing dead, depressed  and 
intermediate trees.  Results are shown in the following table. 
 

Stand Name No. Trees/acre at Beginning 
Age 

No. Trees/acre at End of 
Study (63 years) 

Willow Creek Unthinned 2,220 @ 40 years 164 @ 104 years 
Willow Creek Thinned 1,458 @ 40 years 282 @104 years 
Dusterberg Hill Unthinned 1,037 @ 70 years 54 @ 133 years 
Dusterberg Hill Thinned 656 @ 70 years 190 @ 133 years 
Potato Patch Unthinned 3,007 @ 50 years 259 @ 113 years 
Potato Patch Thinned 1,378 @ 50 years 313 @ 113 years 

 
In each case, thinned stands had more trees per acre than unthinned stands after the 63 year 
period.  Other data collected showed that basal area of the stand peaks around 80 years and 
declines appreciably by age 100.  Stands thinned from below (removing smaller trees) will 
contain more, but smaller stems at maturity and greater total basal area than those not thinned.  
Removing 33% of the intermediate and suppressed aspen in the 40-year old Willow Creek Stand 
resulted in 1.75 times more aspen at age 104 than if thinning had not occurred.  At Dusterberg 
Hill, 47% of the trees were removed at age 70 and the thinned stand at age 133 contained 3.5 
times more aspen than the unthinned plot.  The Potato Patch stand which was succeeding to 
white fir at the time of thinning, was thinned at about the same rate as Dusterberg Hill, yet at age 
113, there were only slightly more aspen than in the paired unthinned stand.   

 
Mueggler, W.F. and D.L. Bartos.  1977.  Grindstone Flat and Big Flat Exclosures – a 41-
Year Record of Changes in Clearcut Aspen Communities.  USDA Forest Service Research 
Paper INT-195.  Intermountain Forest and Ragne Experiment Station, Ogden, Utah. 
 
This study was conducted on the Beaver Mountain plateau on the Fishlake National Forest in 
Utah.  A history provided shows that deer were abundant in 1865 when Beaver County was first 
settled.  Then the ranges were heavily stocked with sheep and cattle, which overgrazed the range 
and that factor coupled with unrestricted hunting resulted in a decline in deer numbers to a low in 
about 1910.  Beaver Mountain was placed under National Forest Administration in 1906 and 
better regulation of forage coupled with enforcement of hunting regulations in 1913 allowed deer 
numbers to increase.  By 1926, heavy use of aspen suckers and palatable shrubs was attributed to 
high populations of deer and by 1934 aspen regeneration was poor over large areas.  Overuse of 
the livestock summer range was a serious problem by the early 1930’s.  Cattle and sheep as well 
as deer were considered too numerous.  Proposed reductions in livestock were protested by 
ranchers who claimed the deer were too numerous and responsible for depleted forage.  [These 
reports attest to the fact that declines in aspen were related to the combined pressure of livestock 
and deer, although before livestock numbers were introduced these problems apparently weren’t 
reported]. This resulted in establishment of study plots in aspen to evaluate the relative effects of 
deer and cattle grazing on aspen and forage production.  Two study plots consisting of small 
exclosures (30 x 60 m) to exclude all ungulates, a similar one to exclude livestock, but not deer 
and an adjacent area open to both deer and cattle was monitored. Three-fourths of each exclosure 
were clearcut to allow measurement of successional change after cutting.   Livestock have 
continued to graze the area during the study period. 
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Aging of aspen in the study plots indicates that very few aspen were able to escape browsing and 
become trees from suckers that arose between 1905 and 1934.  Sucker occurrence on the uncut 
plots under use by deer and cattle was persistent over the years, ranging between 3,000/ha and 
30,000/ha.  Few of those survived to reach the 5.1cm DBH size class by 1975 (41 years later). 
Clearcutting stimulated sucker production in ungrazed plots to levels 19 to 26 times greater than 
those in uncut and ungrazed plots.  After 8 years numbers surviving were similar between cut 
and uncut plots that were not grazed.  Deer use in the plots reduced sucker numbers to 3% and 
10% of the numbers in the ungrazed plots. After 5 years, neither plot contained suckers or 
saplings.  In uncut portions of the plots, suckers continued to occur but were suppressed by 
browsing.  In the cut portions, suckers were present for only a few years after cutting, apparently 
because the heavily browsed suckers were not able to keep the root system alive.    
 
Effects on understory vegetation after 41 years included an increase to over 10 times the amount 
of shrubs (rose and snowberry) in the ungrazed exclosures compared to the area grazed by both 
deer and cattle and over 3 times that grazed by deer.  Cattle use hampered total forb production, 
but deer use did not.  Overall production of herbage was greatest on areas closed to cattle, but 
grazed by deer. 
 
A large burn covering 600 hectares a few miles from the study plots had abundant aspen suckers 
offer hundreds of hectares.  Combined deer and cattle use did not appear to inhibit successful re-
establishment of the aspen stands.  Several studies cited indicated that management of livestock 
is essential for regeneration of aspen following burning or clearcutting.  These studies also 
indicated that normal deer populations and appreciable elk browsing did not prevent 
establishment of a new aspen stand.  The authors suggest treating areas of sufficient size to 
generate sufficient aspen suckers to overcome browsing pressure.  They also suggest that smaller 
areas might fail even if livestock are excluded for 5 to 10 years due to deer being attracted to the 
available forage.   
 
Schier, George A.  1975.  Deterioration of Aspen Clones in the Middle Rocky Mountains.  
USDA Forest Service Research Paper INT-170. 
 
When fire and other major disturbances are excluded from the environment, aspen clone ramets 
become mature in 80 to 100 years and then show a rapid decline in vigor with increased 
susceptibility to disease and insects with age.  This study was designed to investigate the ability 
of overmature aspen to generate suckers and account for the scarcity of regeneration in 
deteriorating clones compared to the abundant reproduction occurring following logging or fire. 
 
Five deteriorating clones were located and paired with adjacent healthy ones.  The location was 
in the Wasatch National Forest in northern Utah.  Deteriorating clones were determined by low 
densities of living ramets and large numbers of dead stems.  Absence of conifers was an 
important characteristic.  Sucker reproduction was measured on 10 m2 circular plots.  In addition, 
root samples were taken from both types of sites and planted in controlled greenhouse conditions 
to determine ability to generate suckers. Schier (1975) defined a healthy aspen clone as one 
having a stem density at least 75% that of fully stocked clones of the same age on similar sites.  
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A deteriorating clone is characterized by low density of living trees and a large number of dead 
stems and low density of suckers in the absence of conifers or suppression caused by browsing. 
 
Schier (1975) documented the number of suckers in healthy clones at between 930 and 2,900 per 
acre while deteriorating clones had 159 to 441 suckers per acre.  The authors conclude that 
stands with less than 500 suckers per acre may have regenerative problems, while those with 
over 1,000 per acre have the potential to replace themselves.  
 
Basal area of deteriorating clones ranged from 6 to 30% of healthy ones.  They were visually 
distinguishable from healthy clones, being shorter and having poorer form than stems in healthy 
stands.  Excavations during root collections showed that root systems in deteriorating clones 
were limited in extent, occurring near the isolated living stems.  Dead roots were numerous, 
indicating they were declining in extent.  “Even if all suckers in the deteriorating clones escape 
mortality and develop into mature trees, only a few small areas have the potential for reaching 
full stocking.”  Mean density of sucker reproduction was 5260 suckers/ha and 2360 clumps/ha in 
healthy clones while in deteriorating clones, mean densities were 767 suckers/ha and 528 
clumps/ha.  Rooting experiments showed no significant difference in ability of the deteriorating 
and healthy clones to regenerate. 
 
Schier suggested auxin transported from above ground plant parts to the roots inhibits sucker 
generation.  When this auxin supply is inhibited, a hormonal imbalance occurs that enables other 
hormones such as cytokinins to initiate regenerative processes.  When above ground stems 
weaken and die, the root system dies back due to a lack of photosynthate being furnished to the 
roots.  Residual stems maintain auxin levels in the smaller root system and sucker inhibition 
continues.  Reduced vigor of the clone makes it susceptible to disease and insect attack and 
unless some roots and above ground stems survive to produce carbohydrates, the clone will die 
out.  Disturbances such as damage to roots by browsing animals, insect and disease and 
environmental changes can cause shifts in hormones and trigger sucker generation.  Schier 
suggests that differences in genotype susceptibility to disturbances or environmental change may 
explain why deteriorating and healthy clones occur side by side.  He points out that abundant 
sucker production following major disturbance such as logging or fire that kills most stems 
within a short time demonstrates that regeneration is usually no problem because the rapid death 
of stems eliminates apical dominance while the original root system is still capable of producing 
suckers.  He provides examples sucker regeneration under diseased mature trees as a result of 
leaf blight (Marssonina populi) or insect attacks. 
 
Scheir notes that management to stimulate suckering in deteriorating clones by killing stems 
using methods such as clearcutting, herbicide spraying or burning.   He also notes that important 
regeneration problems are caused by livestock, wildlife and competing vegetation.  Heavy 
browsing can totally suppress regeneration and speed up succession to conifer or shrub types. 
 
Schier, George A.  1976.  Physiological and Environmental Factors Controlling Vegetative 
Regeneration of Aspen.  In:  Utilization and marketing as tools for aspen management in 
the Rocky Mountains.  Proceedings of the Symposium p. 20-23.  Also USDA Forest Service 
General Technical Report RM-29, Rocky Mountain Forest and Range Experiment Station, 
Fort Collins, Colorado. 
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This paper reviews the factors important to aspen regeneration.  It recognizes the importance of 
aspen and the importance of root suckering as a regeneration mechanism.  It notes that under 
existing environmental conditions in the Rocky Mountains, aspen rarely reproduces from seed.  
Several papers are cited that provide evidence that the transport of auxin from aboveground parts 
to roots suppresses the generation of suckers which arise from meristems on the root system.  
This is known as apical dominance.  As long as the transport of auxin to maintained, suppression 
continues.  Interference with the auxin supply by cutting, burning, girdling or defoliation 
decreases the auxin concentration in roots, initiating suckers.  This effect appears proportional to 
the aboveground disturbance.  Examples of logging in which clearcuts generate the highest 
numbers of suckers and the number of suckers generated is proportional to the number of stems 
removed. 
 
“Sucker formation does not require anything as drastic as logging or fire.  This is evident from 
the occurrence of thousands of shoot primordial and numerous suckers in various stages of 
development on the roots of relatively undisturbed aspen clones … .  Elongating suckers also 
produce auxins which can inhibit initiation of additional suckers.  Carbohydrate reserves provide 
the energy for growth of suckers following the hormonal imbalance that initiates suckering.  The 
density of regeneration is related to the levels of reserves.  More energy is required to reach the 
soil surface from deeper roots, therefore more reserves would be needed for deeper rooted clones 
as opposed to shallow rooted clones.  Repeated destruction of new suckers by burning, cutting, 
spraying or heavy grazing can exhaust carbohydrate reserves and cause a drastic reduction in 
sucker production … .  Defoliation by insects can deplete root reserves and reduce the amount of 
regeneration when aspen are cut.” 
 
Schier, George A.  and Robert B. Campbell.  1978.  Aspen Sucker Regeneration Following 
Burning and Clearcutting on Two Sites in the Rocky Mountains.  
 
Data was collected from four clones each in a controlled burn area on Breakneck Ricge in the 
Gros Ventre Wyoming and four clearcut areas in the Chicken Creek Watershed of the Davis 
County Experimental Watershed in Utah.   One year following clearcutting, sucker densities 
ranged from 22,000 to 77,000 stems per hectare.  In the controlled burn areas, sucker density 
ranged between 14,000 to 45,000 stems per hectare.  Observations of parent roots and suckers 
were made to determine differences in root and sucker characteristics as well as browsing 
impacts.  Depth of parent roots producing suckers ranged from 0 to 28 cm.  Differences in root 
depth were observed in both areas that were significant at the 1% level.  These differences were 
suspected to be either genetic or due to site factors including soil characteristis or temperature.  
Significantly more suckers arose from deep roots on areas where burn intensity was high as 
opposed to those where it was low, probably due to shallow roots being killed.   Although it was 
postulated that reduction of litter or darkening of the soil surface could have inhibited growth 
due to higher temperatures as well. 
 
The ability of suckers to establish independent root systems was observed by adventitious roots 
forming on the shoots and new lateral roots on the parent roots near the suckers.  At both sites, 
there were significant clonal differences in the ability to produce new roots.  However, the 
formation of lateral roots on parent roots near suckers was only significant at the Chicken Creek 
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sites.   At the Gros Ventre sites, formation of adventitious roots occurred on between 44% and 
74% of suckers with a mean of 65.5%.  New lateral roots formed on 37.5% of the sucker 
locations.  At the Chicken Creek sites, adventitious roots formed on between 14 dn 78% of 
suckers with a mean of 50.5 locations forming new lateral roots on parent roots.   
 
“The condition of the clonal root system is of considerable importance in aspen management 
because suckers not only are initiated on parent roots but are dependent on them for a period of 
time afterwards.  Shallow rooted clones must be given special consideration because the roots 
are vulnerable to logging damage.  The best time to stimulate suckering by cutting and controlled 
burning is during ages when clones are making rapid growth.  Vigorous clones have abundant 
small roots and these roots have a high sucker producing capacity.  Once regeneration is 
established, thinning and other treatments that stimulate sucker growth can be used to encourage 
the development of independent root systems.” 
 
Schier, George A. and Robert B. Campbell.  1980.  Variation Among Healthy and 
Deteriorating Aspen Clones.   USDA Forest Service Research Paper INT-264. 
 
The authors note that site quality is probably a major factor contributing to the timing  and rate of 
decline of an aspen genotype.  Ramets of a clone will probably start deteriorating on a poor site 
earlier than on a good one.  Research from the Lake States was cited  which has documented that 
environmental variables have a significant effect on aspen longevity.  The research presented 
was to determine if there are inherent differences between healthy and deteriorating clones in 
morphology and capacity for vegetative propagation and if site quality is a factor contributing to 
deterioration of aspen clones.  To test these questions, ten healthy and ten deteriorating clones 
were examined in the Logan Canyon area of the Wasatch National Forest.   Clones were 
described according to stand characteristics.  Environmental variables including physiographic 
features (slope, aspect, etc.) and soils were analyzed.  Root segments were collected for sucker 
generation ability under controlled greenhouse conditions and suckers were also collected to 
evaluate the formation of adventitious roots.  Sucker cuttings generated from collected roots 
were grown in controlled conditions in a greenhouse until two years old, then transplanted into a 
common garden where growth characteristics were observed over a ten year period. 
 
The stand characteristics varied between healthy and deteriorating clones.  Healthy clones were 
younger at an average of 66 years, while deteriorating clones were older at 98.3 years.  This 
reflects the presence of younger age classes in the healthy clones.  DBH and total height in 
healthy clones were 12.98 cm and 14.83 meters, respectively.  Deteriorating clones had DBH of 
7.1 cm and 8.87 m.  Numbers of living stems per ha were 2,735 in healthy clones and 1244 in 
deteriorating clones.  Dead stems per ha were 388 and 535 in healthy and deteriorating clones, 
respectively, while basal area was 39.04 m2/ha and 5.04 m2/ha.  High variation between the 
number of suckers in healthy clones made the difference in numbers of suckers between healthy 
and deteriorating clones non-significant (healthy clones varied between 1000/ha to 21000/ha, as 
number of clumps – not stems). 
 
Root suckering tests showed no significant difference between the ability of healthy and 
deteriorating clones to produce suckers or in sucker growth.  ANOVA did show that clone and 
date were factors affecting ability to sucker or grow.  Survival tests of rooted sucker cuttings 
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showed that over 90% survived after two years with no significant difference between healthy 
and deteriorating clones.  Environmental variables that differed between healthy and 
deteriorating clones were the mean phosphorous concentration and percent silt in the upper soil 
layer was greater for healthy clones.  Since percent silt is an indicator of water-holding capacity 
of the soil, this indicates that soil water conditions are better in healthy clones. 
 
The authors conclude that to determine whether a clone is deteriorating, evidence of high 
mortality should be present.  Poor stocking is not sufficient evidence because some sites may 
support relatively few stems and low root density.  Poor stocking may also be genotypic.  “In 
other words, inherent characterisitics of a clone, such as the ability to regenerate itself, the 
pattern of root development, and the ability of suckers to develop independent root systems, 
could all affect the population structure of clones.” 
 
 
USDA.  2001.  Draft Environmental Impact Statement Wasatch-Cache National Forest.  
United States Department of Agriculture.  Forest Service.  Intermountain Region.  
Wasatch-Cache National Forest, Salt Lake City, Utah. 
 
Draft EIS supporting the proposed revision to the Wastatch-Cache National Forest Plan. 
 
Wambolt, C.L., K.S. Walhof and M.R. Frisina.  2001.  Recovery of Big Sagebrush 
Communities After Burning in South-western Montana.  Journal of Environmental 
Management.  61:243-252. 
 
Because big sagebrush communities are burned with the goal of increasing productivity of 
understory plants or big sagebrush, this study tested whether those goals were reached on 13 
paired burned and unburned sites in southwestern Montana.  Big sagebrush communities were 
estimated to occupy approximately 60 million acres in the west in 1960.  Significant reductions 
in these populations have occurred by burning, herbicides and other methods of removal since 
then due primarily to its low preference for forage by cattle.  This reduction has been negative 
for many native wildlife species, including the sage grouse.  Burning and other treatments have 
eliminated millions of hectares of this habitat, without the expected increases in herbaceous 
production.  “Where herbaceous production has increased following sagebrush reduction, the 
cause of the increase is often difficult to determine.  In general, changes in grazing management 
or other improvements accompany the sagebrush treatments.” 
 
The authors cite the paradox that land managers often state objectives of increasing productivity 
of big sagebrush through prescribed fire when the same practice was used in the past to eliminate 
sagebrush, while claiming all the values of a mature sagebrush community as their rationale. 
Numerous cited studies found that big sagebrush recovery took long periods, sometimes as long 
as 30 years.  Heavy browsing was seen to extend this period by suppressing recovery.  Sites that 
were burned up to 32 seasons prior to the study were surveyed for canopy cover, plant density, 
production of winter forage using a strenuous statistical design. 
 
Overall comparisons showed sagebrush canopy was significantly less on burned sites than 
unburned controls.  Some burns nearly eliminated sagebrush, resulting in levels of 1% to 13% of 
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controls after 9 and 16 years, respectively.  On one site big sagebrush was eliminated while its 
paired control site almost doubled in 15 years.  One site did not differ significantly in canopy 
cover, although the control contained greater cover after 32 growing seasons.  Green rabbitbrush 
was benefited by burning, experiencing increases in cover.  Bitterbrush canopy cover decreased 
on burn areas compared to controls.  Heavy browsing affected both controls and treatments and 
the authors suggest that the loss of bitterbrush in the burns caused heavier browsing of the 
untreated areas. 
 
Sagebrush density was significantly reduced by burning at all sites compared to controls.  Seven 
of ten sites had more juvenile sagebrush than the burned areas, while the reverse was true for one 
burned site that occurred on a slope.  Significantly more winter forage was produced by big 
sagebrush in the unburned sites than in the burned sites.  This was true even at the oldest site 
after 32 seasons.  Site and temporal variables had no significant correlation to canopy cover or 
density. 
 
Total perennial grass cover across all sites was not different between burned and unburned areas.  
Even after 32 years, there was no significant difference.  Perennial forb canopy cover response 
was similar.  This research was stated to confirm earlier studies that non-sprouting shrubs like 
big sagebrush can take longer than 30 years to re-establish to pre-burn condition.  No clear short 
or long term benefit to grasses or forbs could be discerned, while the shrubs used by wildlife are 
suppressed by burning.  The authors conclude that the opportunity to increase livestock forage 
through prescribed burning of sagebrush communities under similar environmental conditions 
are minimal.   
 
“Land managers should include all the effects of burning in their decision-making.  Burning has 
often been prescribed for big sagebrush communities without concern for long-term monitoring 
for potential environmental impacts.”  
 
Wadleigh, Linda and Michael J. Jenkins.  1996.  Fire Frequency and the Vegetative Mosaic 
of a Spruce-Fir Forest in Northern Utah.  Great Basin Naturalist 56(1):28-37. 
 
This paper analyzes causes and effects of forest health problems in the T.W. Daniel 
Experimental Forest managed by Utah State University.  The authors state up front that, 
“Absence of natural fire in wildland ecosystems, due to removal of fine fuels by livestock, 
reduction in Native American ignitions, and a suppression policy instituted in the early 1900’s 
has led to extensive alterations in natural vegetative succession patterns.”   
 
Photo evidence from as early as the 1870’s showed that early stages of forest succession were 
more common than they are today.  The evidence is that the absence of fire has contributed to a 
marked alteration of natural vegetation mosaics by favoring woody species such as shrubs and 
trees over grasses.  Fire return intervals of 50 to 130 years were estimated for spruce-fir habitats 
with subalpine fir forests in Colorado with an interval of around 200 years.  In lower elevation 
aspen and lodgepole pine forests, fire return frequency was higher.   
 
Wadleigh and Jenkins studied the fire history in the T.W. Daniels Forest to determine if the 
existing vegetative mosaic is correlated with the fire history of the study area.  They studied fire 
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occurrence during presettlement (1700 – 1855), settlement (1856 – 1909) and suppression (1910 
to present) eras.  Overstory ages were 63 to 284 years in lodgepole pine, 106 years in aspen, 188 
years in subalpine fir and 193 years in Engelmann spruce. 
 
Across the entire study area, a fire occurred on average about every 18 years.  The fire interval 
was shortest in lodgepole pine and longest in aspen.  Results are tabulated below. 
 
Mean Fire Return Interval 

Forest Type Presettlement 
1700 – 1855 

Settlement 
1856 – 1909 

Suppression 
1910 to Present 

Total 
289 Years 

Overall Study 
Area 

39 (1 – 122)1 4.9 (1 - 30) 792 18.1 

Spruce – Fir -- 9 (1 – 30) 792 41.3 
Lodgepole Pine 39 (12 – 122) 6 (1 – 17) -- 22.2 
Aspen 1563 13.5 (4 – 16) -- 57.8 

1. Numbers in parentheses are length of intervals from which the mean is calculated. Dashes 
indicate no evidence of fire during period.  2. No fires occurred.  3.  No evidence of fire during 
pre-settlement, but since oldest aspen was 106, it is assumed longer than 106 years. 
 
It is noted that stands dominated by subalpine fir are a later successional stage and that where 
stands have sustained recent extensive fires, subalpine fir dominance is less.  Subalpine fir is, 
however, a component of regeneration following those fires.  Fire frequencies have declined 
during the suppression era which has favored the establishment of  Englemann spruce and 
subalpine fir.   Once subalpine fir ovetops other species, it is not easily replaced, requiring fire, 
insects, disease or logging. 
 
The size and number of fires was related to the heaviest use period.  In 1880, the census 
indicated that between 1% and 10% of the timbered area of Cache County burned.  Heavy 
grazing reduced fine fuel loads, but use by loggers and sheepherders increased the sources of  
ignition.  A report by an early forester in 1906  stated that ¾ of the area that would later become 
the Wasatch-Cache NF burned over in the last 20 years. “probably due to careless sheepherders”.  
During the suppression period, fire frequency decreased due to Forest Service efforts and a large 
reduction in grazing which lessened ignition hazards (from herders). 
 
Fire hazard in lodgepole pine is highest following a fire when standing dead snags and remaining 
ground fuels from the previous fire and when crowns of tolerant understory species reach into 
the crowns of mature lodgepole, creating a ladder effect.  During the period between 1877 and 
1903, several non-lethal fires occurred in lodgepole pine stands due to available fuel.  
 
The lack of fire in the T.W. Daniel Forest during the last 80 years has allowed succession to 
proceed toward a subalpine fir climax.  Earlier periods with more frequent fires favored 
lodgepole pine.  “The continued lack of disturbance will allow the more tolerant species of 
subalpine fire and Engelmann spruce to overtop the intolerant lodgepole pine and aspen.  
Eventually the area will lose its diverse appearance and will be similar to that in areas where fire 
disturbance is less frequent.” 
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Motorized Recreation 
 
Motorized recreation has been and remains largely unpatrolled, unenforced and is bordering on 
an outlaw activity because riders of ATVs, Dirt Bikes and Snowmobiles understand there is 
none to minimal enforcement.  The outlaw activities of southern Utah Counties in grading roads 
into National Monuments or areas closed to off-road vehicles further degrades any credibility 
these people and their supporters have.   These forms of recreation should be shut down on all 
public lands, including the Monticello RA.    In view of the President’s declaration that our 
dependence on foreign oil is a National Security issue and we must engage in conservation, 
BLM should take this mandate seriously to minimize greenhouse gases, soil erosion and noise 
pollution.   The science on this issue as presented in the new book, Thrillcraft by George 
Wuerthner is a comprehensive source that BLM must consult in evaluating any alternatives 
regarding Motorized Recreation. 
 
The Monticello FO should at a minimum, analyze alternatives including No Action (status quo), 
No ATVs, Dirt Bikes or Snowmobiles, or the new experimental playtoys, Personal Aerial 
Vehicles, and the level of use allowed in the current set of alternatives.  Some of the science 
regarding this issue is presented in the following paragraphs. 
 
Enforcement:  The USU Institute for Outdoor Recreation and Tourism has conducted studies 
showing that nearly 40% of riders admit going off legal trails on their last ride1.  The Forest 
Service published a Technical Report in 2005 (RWU – 2905) that recognized there is a lack of 
evidence that educational programs lead to behavioral changes in motorized users.  The DEIS 
must provide evidence that any proposed mitigation and enforcement efforts will be effective for 
those alternatives that allow any level of use by these machines.   
 
Noise and Safety:  The DEIS must address safety and noise effects to non-motorized users and 
wildlife.  Thirty years ago we could experience the Monticello RA in a quiet and peaceful 
manner, hiking and car camping.  You could see wildlife, hear the birds and the sounds of 
nature.  This is not the case today as the sounds you hear are engine noises of rapped out Off-
road vehicles which travel for miles, and the smells you smell are hydrocarbons and hazardous 
air pollutants.  These mechanized users appear to mostly use the Public Lands for a motocross 
track, an obstacle course, speed and amusement, not wildlife-based or quiet recreation.  
Because of the hands-off attitude toward off-road vehicles, BLM has allowed an increased 
emphasis on motorized recreation, which has decreased the utility of the Public Lands for 
wildlife and deprived non-motorized users of the opportunity to enjoy skiing, hiking and camping 
in the study of nature.   
 
Quiet environments are becoming extremely rare.  In a recent study by a professional sound 
recorder who visited 15 western and Midwestern states, it was found that quiet periods longer 
than a minute and a half without the sound of motors were difficult to find2.  Another study 
pointed out that in 1999, the decibel levels of conversation among Americans had risen to 65 
decibels, up 10 decibels from a decade earlier, or a doubling of volume due to elevation of 
background noise levels3.  While it is recognized by OSHA and other health officials that 
exposure to noise of 85 decibels and higher leads to hearing loss, noise at even lower levels 
can lead to physiological changes in blood pressure, sleep, digestion, and other stress-related 
disorders.  Former U.S. Surgeon General William H. Stewart stated that, “Calling noise a 
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nuisance is like calling smog an inconvenience.”4, 5, 6, 7, 8  Loud noise, even within established 
health guidelines, can lead us to feel tense, angry, frustrated, annoyed and prone to violence in 
addition to contributing to hearing loss.  In the period between 1982 and 2000, the incidence of 
measurable hearing loss increased by 15 to 60%, depending on the age group.   In 1999, the 
U.S. Census Bureau rated noise as the single biggest neighborhood problem among those 
surveyed. More than one in ten people cited traffic noise as of concern and nearly half of those 
said they had considered moving as a way of escaping such noise9.  The EPA has found that 
20% of those surveyed are “highly annoyed” when sound levels reach 55 decibels10.  Federal 
regulations for highways dictate that if a new or expanded road will yield noise levels of 67 
decibels or higher, efforts must be made to bring about a substantial reduction in noise levels.  
Generally this involves construction of sound barriers11.   
 
After Zion National Park banned private vehicles and instituted a low pollution shuttle bus 
system, visitors commented that the absence of RVs with generators running, buses with clouds 
of diesel fumes and noise were noticeable and that  they could now hear birds calling, streams 
running, and other low-volume sounds of nature that were previously obliterated by “vehicle 
noise”. 12  Noise is a particularly objectionable aspect of snowmobile use.  A Park Service report 
showed that even “quiet” snowmobiles could be heard more than two miles away, thus affecting 
a four mile wide area adjacent to travel corridors or use areas13.  This means that a snowmobile 
traveling 50 miles in one day, which they can easily do, can affect an area of 200 square miles.  
A visitor survey at Grand Teton National Park found that 96% thought snowmobiles had a 
negative impact on the park because of noise, air pollution and negative effects on wildlife14.   
 
Air and Water Pollution:  Public Lands and National Forests should function primarily as the 
watershed for local communities and for preserving natural stream flows and water quality.  The 
combined effects of sediments from watershed uses such as roads, OHVs, grazing and logging, 
have not been addressed in a comprehensive analysis.    No evaluation has been done for the 
contribution of hazardous pollutants to the air and watersheds where motorized vehicles are 
used.  Atmospheric inversions and canyon environments can trap and hold these hazardous air 
pollutants and raise exposures to people and wildlife.  Those who hike or cross country ski are 
exposed to these hazardous fumes in close proximity while they are breathing hard and deep 
with the exertion of skiing or hiking.  At Yellowstone, many of the Rangers there suffered 
persistent headaches, dizziness and nausea prior to using gas masks and having oxygen piped 
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6 Christine Gorman, "Stressed Out Kids;" Time, December 25, 2000 
7 Noise Center of the League “Noise & Health Fact Sheet,” (New York and Florida: League for the Hard of 
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8 “Sound, Sight & Solitude” Leadership Bulletin from Early Childhood Connection (a publication of the 
Early Childhood Music and Movement Association) 7, no. 1 (Fall 2001). 
9 Jim Louderback, "A Sound Solution," USA Weekend, October 19, 2003 
10 Environmental Protection Agency, press release, April 2, 1974; see also EPA website, 
www.epa.gov/history/topics/noise/01.htm. 
11 www.fhwa.dot.gov/environment/htnoise.htm 
12 Lin Alder, "A Park Rediscovers A Surprising Asset," High Country News, September 25, 2000. 
13 U.S. Department of the Interior, National Park Service. Winter Use Plans: Supplemental Draft 
Environmental Impact Statement. Yellowstone and Grand Teton National Parks and John D. Rockefeller, 
Jr., Memorial Highway. March 29, 2002. 
14 Greater Yellowstone Coordinating Committee. "Greater Yellowstone Winter Visitor Use Management -- 
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into their kiosks15. Unfortunately, skiers, hikers and wildlife cannot have oxygen piped to them 
and must breathe these fumes. 
 
Fuel and lubricants used in these machines spill on the ground and are carried out in exhaust 
streams and then deposited into the snow and soils wherever they go.  They contain benzene, 
xylene, toluene, polycyclic aromatic hydrocarbons and other hazardous organic chemicals16.  As 
the Montana DEQ states,  “A portion of the air/fuel/lubricant charge escapes directly to the 
atmosphere with the combustion products, producing poor fuel economy and releasing high 
levels of hydrocarbons as air pollutants. This phenomenon is known as "short circuiting."  EPA 
models and emission factors should be used to determine the impacts on the environment and 
exposures to cross country skiers and snowmobile users from these machines.  Other 
information is available showing that noise levels of both two-cycle and four-cycle engines reach 
levels up to 110 dB even in four stroke engines.  EPA and the Montana Department of 
Environmental Quality have provided research on this issue.  The EPA17 and Montana DEQ18 
websites provide links to much of this information and EPA has modeling protocols to allow 
prediction of emissions from these vehicles19.   
 
Accumulations of motorized hydrocarbon pollutants from rubber tires, fuel and motor oils collect 
on rocks and within pothole waters within streams and canyon (USDI, 2005 Jeep Safari EA) 
which can support and adversely affect wildlife, growth of amphibians and invertebrates used for 
prey bases (Lefcort et al, 1997).  Vehicle disturbance within streams can also negatively affect 
reproduction of amphibians where eggs and growth occur in warm pools which can be fatally 
crushed or covered with silt as vehicles pass (Schelz, Salt Creek Report 2001). Limitations on 
the number of motorized uses and areas of use need to be included in the BLM Preferred 
alternative of the DRMP/EIS to reduce these motorized impacts. 
 
The pollutants emitted by these machines are carcinogenic to humans and highly persistent in 
the environment, adversely affecting terrestrial and aquatic organisms, including reduced plant 
productivity, tree mortality and making plants susceptible to disease and pests.20, 21, 22, 23.  A two 
stroke snowmobile can emit more pollution in a single hour than a modern car does in a year.  
Even though four strokes emit lower amounts of pollutants, they emit more than an automobile. 

24 

                                                
15 National Park Service, Winter Use Plan, Final Supplemental Environmental Impact Statement (FEIS) 
for the Yellowstone and Grand Teton National Parks and the John D. Rockefeller, Jr., Memorial Parkway, 
Wyoming and Montana (Intermountain Station: U.S. Department of the Interior, February 2003). 
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17 http://www.epa.gov/otaq/recveh.htm  
18 http://deq.mt.gov/CleanSnowmobile/solutions/engine/index.asp  
19 http://www.epa.gov/otaq/ap42.htm  
20 J. P. Giesy, Testimony of John P. Giesy at the Tahoe Regional Planning Hearing on Boating Impacts, 
February 26, 1997. 
21 J. T. Oris et al., “Toxicity of Ambient Levels of Motorized Watercraft Emissions to Fish and Zooplankton 
in Lake Tahoe, California/Nevada, USA” Proceedings of the 8th Annual Meeting of the European Society 
of Environmental Toxicology and Chemistry (SETAC-Europe), April 14–18, 1998 (University of Bordeaux, 
Bordeaux, France), http://zoology.muohio.edu/oris/TahoePoster.pdf [viewed August 1, 2006]. 
22 C. Shaver, D. Morse, and D. O’Leary. 1988. Air Quality in the National Parks, report prepared by 
Energy and Resources Consultants, Inc., NPS Contract No. CX-0001-4-0054 (Washington DC: U.S. 
Department of the Interior, National Park Service, Air Quality Division, 1998). 
23 M. D. Einarson, “Impacts to South Lake Tahoe Water Supply Wells Resulting from Non-Point Sources 
of MTBE,” prepared for Groundwater Resources Association of California, 2002. 
24 Based on California Air Resources Board Data, January 5, 1999, www.arb.ca.gov. 



 
Because of inconsistencies in management between National Forests and the effects of OHVs 
on the resource and non-OHV users of the Forests, a petition was submitted to the Forest 
Service on November 2, 2005 by dozens of environmental organizations and individuals calling 
for better and more consistent management25.  Some National Forests are banning them 
altogether as inconsistent with the management imperative of that agency.  That petition 
presents Forest Service case studies and other research pertinent to the issue.  The Wildlands 
Center for Preventing Roads has an extensive bibliography of the research regarding the effects 
of OHVs and its website provides a discussion, press release and summary of the petition26.  
BLM must review all this information in its analysis in order to meet its obligation under NEPA to 
take a “hard look” at the effects of its actions. 
 
Conservation of Energy and Global Climate Change:  The President has called for conservation 
to save energy as our dependence on foreign oil has become a national security issue. The 
series of reports from the International Panel of Climate Change shows global warming is 
almost completely related to human activities, especially consumption of fossil fuels and 
agriculture with livestock providing some 18% of greenhouse gases.   BLM must address these 
issues and the time is ripe to ban them if for no other reason than our current involvement in the 
middle East and the high cost of energy.  How many acres of BLM land, its water and wildlife 
are degraded just to support these “Thrillcraft”?   Where is the analysis of energy savings or 
costs from activities permitted by BLM?  Continuing to permit these unmanageable and 
destructive fuel-consuming uses that were not envisioned in the Multiple Use and Sustained 
Yield Act is counter to our national interest as described by the President and is irresponsible in 
view of the current state of knowledge regarding climate change and its devastating impacts27.   
 
Roadless Areas, Motorized Habitat Fragmentation and Ecological Impacts:  There was no 
meaningful analysis of the benefits of roadless areas (WSA, Wilderness, potential, 
conservation/refugia, research natural areas) to wildlife, and how those benefits to wildlife will 
be diminished by the visual and sound presence of these machines across the landscape.  
There have been numerous publications on the effects of roads on noise, pollution, wildlife and 
the benefits of roadless areas.  Roads increasingly provide vehicle access into more and more 
remote areas, forcing sensitive species to be eliminated or greatly reduced especially when the 
cumulative impacts from livestock, oil, gas and mineral exploration and development are 
included.  Roads and groomed trails provide increased access to hunters who can use them in 
summer and winter to damage environmental resources, loot archaeological sites, and kill 
predators, birds, or other mammals for sport.  Motorized vehicles, motorcycles and 
snowmobiles, with their ability to travel large distances cross-country bring these same impacts 
along whether there is a maintained trail or not.  The ecological effects of roads and/or 
mechanized use include erosion, air and water pollution, spread of invasive weeds, avoidance 
of road or machine-affected areas by wildlife and habitat fragmentation28,29.   When roads and 
increased human activity and noise fragment habitats, breaking large areas into smaller areas, 
they no longer retain their original functions and begin losing species, including those that are 
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28 T. W. Clark, P. C. Paquet, and A. P. Curlee.  1996.  Large Carnivore Conservation in the Rocky 
Mountains of the United States and Canada," Conservation Biology 10: 936–939. 
29 Trombulak, S. C. & C. A. Frissell. 2000. The ecological effects of roads on terrestrial and aquatic 
communities: a review. Conservation Biology 14:18-30 



wide-ranging30, 31, 32, 33, 34.  Roads have been shown to have thresholds of density above which 
species begin to decline or be eliminated.  This has been reported to generally be 1 mile per 
square mile, with effects to some large mammals such as bears at a road density of 0.5 
miles/square mile.35, 36  The importance of roadless areas was documented for both small 
(1,000-5,000 acres) and large (>5,000 acres) roadless areas under consideration in the Clinton 
roadless area environmental impact statement and for three case study regions (Klamath-
Siskiyou, Appalachia/Blue Ridge, and Tongass National Forest) recognized by WWF for global 
biodiversity importance37.   
 
In general roadless areas in these exceptionally diverse regions were found to provide many 
ecological benefits compared to roaded landscapes, including:  relatively high levels of intact 
late-seral/old-growth forests; essential habitat for many species of conservation concern; buffer 
areas from exotic species invasions and edge effects; landscape and regional connectivity; 
areas most likely to have fire regimes operating within natural bounds; essential habitat for 
species key to the recovery of forests following disturbance such as herbaceous plants, lichens, 
and mycorrhizal fungi; habitat refugia for threatened species and those with restricted 
distributions such as endemics; aquatic strongholds for salmonids; undisturbed habitats for 
mollusks and amphibians; remaining pockets of old-growth forests; overwintering habitat for 
resident birds and ungulates; and dispersal “stepping stones” for wildlife movement across 
fragmented landscapes.38, 39   

 

Extensive literature on the effects of motorized routes on ecosystem processes has also shown 
many negative consequences, especially in arid environments. These include increased 
erosion, habitat destruction, soil and water pollution, noise pollution, exotic invasions, and 
wildlife disturbance, elimination and dispersion (Andrews 199040, Brown 199441, Dittmer and 
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31 Hitt, N.P. and C.A. Frissell. 1999. Wilderness in a landscape context: a quantitative approach to ranking 
Aquatic Diversity Areas in western Montana. Presented at the Wilderness Science Conference, Missoula, 
MT, May 23-27, 1999. 
32 The Importance of Roadless Areas to Idaho’s Fish, Widllife, Hunting & Angling.  2004.  Trout Unlimited.  
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33 J. R. Strittholt and D. A. DellaSala, Importance of Roadless Areas in Biodiversity Conservation in 
Forested Ecosystems: A Case Study-Klamath-Siskiyou Ecoregion, U.S.A.  2001.  Conservation Biology 
15 (6): 1742-1754. 
34 G. E. Heilman, Jr., J. R. Strittholt, N. C. Slosser, and D. A. DellaSala.  2002.  Forest Fragmentation of 
the Conterminous United States: Assessing Forest Intactness Through Road Density and Spatial 
Characteristics.   Bioscience 52 (5): 411-422. 
35 R. P. Thiel. 1985.  Relationship Between Road Densities and Wolf Habitat Suitability in Wisconsin.  
American Midland Naturalist 113: 404-407. 
36 L. D. Mech, S. H. Fritts, G. L. Radde, and W. J. Paul.  1988.  Wolf Distribution and Road Density in 
Minnesota. Wildlife Society Bulletin 16: 85-87. 
37 http://www.worldwildlife.org/wildplaces/kla/pubs/exec_sum.pdf  
38 R. L. DeVelice and J. R. Martin, "Assessing the Extent to Which Roadless Areas Complement the 
Conservation of Biological Diversity," Ecological Applications 11, no. 4 (2001): 1008-1018 
39 C. Loucks, N. Brown, A. Loucks, and K. Cesareo, "USDA Forest Service Roadless Areas: Potential 
Biodiversity Conservation Reserves," Conservation Ecology 7, no. 2 (2003): 5, 
http://www.consecol.org/vol7/iss2/art5/. 
40 Andrews, A.  1990.  Fragmentation of habitat by roads and utility corridors: a review.  Aust. J. Zool. 
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41 Brown, K.J.  1994.  River-bed sedimentation caused by off road vehicles at river fords in the Victorian 
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Johnson 197542, Forman and Hersperger 199643, Forman and Alexander 199844, Gelbard 
199945, Harris and Gallagher 198946, Iverson et al. 198147, Langton 198948, Miller et al. 199649, 
Montgomery 199450, Oxley et al. 197451, Schmidt 198952).  Within Salt Creek Canyonlands, 
impacts from motorized routes were documented on the distribution and abundance of small 
mammals, plants, and aquatic organisms, as well as increases in sedimentation from road 
crossings and interruption in the continuity of riparian wetlands (Mitchell and Woodward, 
199353).   
 
Vehicle travel within streams, and resulting sedimention and turbidity, may affect 
macroinvertebrate diversity and abundance (Carothers 200154). Differences in aquatic 
invertebrate species richness were attributed to the presence of roads within Salt Creek, 
Canyonlands NPS (Wolz and Shizowa 199555, Schelz Salt Creek Report 200156).  Additionally 
riparian cover, volumes and heights of vegetation decreased along roaded segments due to 
mechanical disturbance and  down-cutting of the road which resulted in soil erosion and 
lowering of the riparian water table (Schelz Salt Creek Report 2001). Vegetative recovery, both 
in uplands and riparian areas is highly dependent upon the re-stabilization of soil (Iverson et al. 
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43 Forman, Richard T.T., Anna M. Hersperger.  1996.  Road ecology and road density in different 
landscapes, with international planning and mitigation solutions.  In: Trends in addressing transportation 
related wildlife mortality.  Evink, G.L., P. Garrett, D. Zeigler and J. Berry, eds.  Florida Department of 
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44 Forman, Richard T.T., L.E. Alexander.  1998.  Roads and Their Major Ecological Effects.  Annu. Rev. 
Ecol. Syst. 29: 207-31 
45 Gelbard, Jonathon L.  1999.  Multiple-scale causes of exotic plant invasions in rangelands of the 
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198157, Iverson 197958).  Trampling, compaction, and shear forces from vehicles resulted in 
destruction of wetland meadows within Salt Creek, thereby increasing associated stream 
energies which become confined and channelized, creating deep wide stream channels from 
erosion and downcutting, further reducing the functioning of the wetland with respect to 
sediment filtration, groundwater recharge, site stability, and ability to support greater biodiversity 
(Schelz, Salt Creek Report 2001, Statzner et al. 198859).   To the extent that motorized vehicles 
result in increased accessibility of pedestrian related recreation, increased disturbances to 
raptor and other birds have been documented (Belanger and Bedard 198960, McGarigal et al. 
199161, Holmes et al. 199362, USDI Middle Salt Creek Canyon EA 2002). Schelz (2001)63 
calculated that potential breeding bird density may be reduced by as many as 31 pairs due to 
the reduction in vegetation volume represented by the width of the road corridor.  Reptiles are 
also susceptible to direct vehicle impacts, and have been observed crushed in the roadway 
(Graham 2001)64. 
 
Road densities have not been analyzed nor have their effects on wildlife been analyzed.  
Researchers, including those with the Forest Service have documented the effects of roads and 
OHVs on wildlife and the benefits of roadless areas.  For example, Gilbert65, Noss66 and 
Wisdom et al67 describe the detrimental effects of road density and human activity on large 
mammals causing large displacements away from roads and mechanized activity.   
 
BLM has not adequately analyzed the direct, indirect and cumulative effects of the RA’s road 
and trail network, the huge number of closed roads and trails that continue to be used illegally 
by ATVs and dirt bikes, and the incidence of newly created, illegal routes.  There has been no 
analysis of road density effects.   
 
A recent publication by the National Park Service discussed the effects of snowmobiles on 
wildlife68.   Agency researchers at UC Davis have suggested an integrated approach for 
addressing Canada lynx linkage corridors69. An integrated analysis of the effects of roads, 
                                                
57  
58 Iverson, R. M.  1979.  Processes of Accelerated Erosion on Desert Hill-Slopes Modified by Vehicular 
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60 Belanger, L., and J. Bedard. 1989. Response of staging greater snow geese to disturbance. 
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61 McGarigal, K., R.G. Anthony, and F.B. Issacs. 1991. Interactions of humans and bald eagles on 
the Columbia River estuary. Wildlife Monographs 115 
62 Holmes, T.L., R.L. Knight, L. Stegall, and G.R. Craig. 1993. Responses of wintering grassland 
raptors to human disturbance. Wildlife Society Bulletin 21:461-468 
63 Schelz, C. Long Term Riparian Monitoring in Salt Creek, 2001 Report. Monticello, UT: Canyonlands 
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64 Graham, T. 2001. Unpublished preliminary report to NPS. USGS Biological Resources Division. 
Moab, Utah 
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press. 
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human use and habitat fragmentation on lynx and other species that incorporates this 
information as well as addressing other species of wildlife was not completed.   
 
Other impacts to soils and vegetation include findings that soils under snow compacted by 
snowmobiles was colder than unpacked snow, leading to a decrease in soil bacteria, which can 
affect seed vernalization, seed dispersal, spring germination and changes in plant species 
distribution, density and productivity70.  If snow cover is limited, then snowmobiles and other 
OHVs can impact small trees and shrubs causing damage, deformities and a decline in vigor or 
death71.  
 
The discussion above describes these effects and provides numerous sources of scientific 
information that should be taken into account.  In addition, a number of studies have 
documented adverse impacts of off-road vehicles on wildlife species.  These include 
displacement from preferred habitats, increased stress and increased use of scarce energy 
reserves to flee from approaching vehicles.  By compacting snow, snowmobiles create travel 
routes that can affect species distribution, movement, habitat use patterns and population 
dynamics.  These same routes can become barriers to subnivean animals by fragmenting their 
habitat72.  Motorized use (by snowmobiles) results in impacts to animals in Yellowstone and 
other national parks with animals in areas of snowmobile activity exhibited elevated stress 
hormones when compared with those in areas where snowmobiles were absent.  In a 
comparison between wolves at Voyageurs National Park in Minnesota, where snowmobiles are 
allowed, to Isle Royale National Park in Michigan, where they are banned, wolves exhibited 
higher stress hormones in areas with snowmobile activity.  The stress hormone increased as 
snowmobiling intensity rose, almost doubling in areas with heavy snowmobile use73.  These 
factors were not considered in addressing wildlife impacts in the DEIS. 
 
Noise itself has detrimental effects to wildlife, creating stress, loss of hearing, and early 
emergence from hibernation resulting in death.74, 75  Scientists studying coyotes have 
determined that coyote use of packed trails or roads allows them access that would be 
otherwise difficult or impossible into areas that are habitat for Canada lynx, where they prey on 
snowshoe hares which are preferred by lynx, a threatened species as well as goshawk, an 
MIS76.  An evaluation of these interrelated effects on these predators, their prey and habitat 
requirements must be included. 
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Red Ryder Alternative Forest Treatment Actions   

Alternative Actions to Conserve, Enhance, Restore Natural Vegetation Communities, 
Native Biota, Ecological Processes and Forest Resiliency 

It is our observation that the forest environment here is highly complex, and that there 
is a mixture of vegetation community types and age classes. Insect mortality of some 
stands may have helped to increase site diversity and “patchiness”/mosaics – which the 
Forest appears to consider a desired state in the Forest plan.  

Thus, it seems that the clearcutting, extensive risky burning and other expensive 
proposed treatments will actually make the Forest more uniform, and less diverse, and 
may actually increase fire risk. The treatments will create hotter, drier, windier sites 
with a longer fire season. Removing woody vegetation is likely to result in increased 
OHV or other human use that results in increased human-caused fires. 

In this process, Alternative actions must be designed to: 

1) Protect remaining relatively intact riparian, mountain shrub, sagebrush, 
mountain mahogany, aspen, conifer and other native vegetation communities 
and the habitat values they provide. Maintenance and expansion of mature and 
old growth vegetation communities is a high priority, given their relative scarcity 
in the landscape and important values for biodiversity, migratory birds, sensitive 
species, watershed protection, buffering lands from the adverse effects of 
climate change and providing natural resiliency. They are also vital for a wealth 
of recreational uses and enjoyment by the public. What are the areas of mature 
and old growth vegetation communities present in the project area, and the 
surrounding landscape? Where are all existing early successional communities? 
What data has the agency relied upon to determine community composition? 
 

2) Aid passive restoration of lands that are “at risk” of weed invasion and/or 
suffering various forms of degradation or health problems, or are facing losses of 
native plant and animal species. Passive restoration allows natural processes to 
take place (such as keeping insect insect-killed trees in situ to provide shade, 
nutrients, and carbon sequestration through natural decomposition of dead and 
dying trees on the forest). This will help buffer effects of climate change stress 
and natural and other disturbances. Seinfeld et al. 20061 describes how 
deforestation/clearing trees and also grazing promote desertification and 
climate stress. Beschta et al. 20122 describe how grazing disturbance amplifies 
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the adverse effects of climate stress. The agency must act to manage lands as an 
important stronghold for native terrestrial and aquatic species, vital source of 
water, biodiversity, and a recreational treasure for the public in this landscape 
that is heavily used for recreation. 

3) Provide for careful and targeted active restoration focused on 
removal/reduction in disturbance activities. Active restoration specifically 
includes the removal of harmful livestock facilities (and often linked roads), 
existing roads (such as those from past treatment, logging or other projects), and 
ATV trails that are causing ecological problems, or other developments that may 
be damaging important, sensitive and imperiled species habitats, species 
populations, and watersheds and adversely impacting ecological processes.  
Obliterate and reclaim roads to provide a road density lower than 1 mile/square 
mile in the Analysis Area.   
 
Livestock facilities concentrate livestock and foster sites for weed infestation and 
then outward spread by livestock. Actions include systematic inventory of 
human developments exerting unnatural impacts. Actions like removal of 
harmful fences and water developments (wells, pipelines, troughs, water haul 
sites), salt/supplement sites, sheep camp sites, and associated roading or other 
disturbance must be considered. Sites of more intensive livestock disturbance 
(and often associated motorized activity) serve as epicenters for initial weed 
invasion and then subsequent outward spread – including by livestock as weed 
vectors, and in the trampling and other soil disturbance livestock cause across 
arid landscapes. The concentrated disturbance at these sites promotes 
degradation and weeds. The spread of weeds outward from these sites 
incrementally eats away at the fabric of the ecosystem. It degrades crucial 
habitat components required by wildlife and aquatic biota whose habitat is 
destroyed by pollution, sediment, livestock waste, loss of water-holding 
potential, etc.  
 
Examples of active revegetation restoration: Restoration of important seasonal 
wildlife habitats and/or stream corridors where habitats are altered and 
degraded by grazing, fire, roading, treatments, logging. Planting native woody 
vegetation to help anchor plant communities, stabilize watersheds, reduce weed 
threats, and buffer climate change stress will help moderate site conditions, 
provide shade, moderate wind and potentially shorten the fire season on specific 
sites.  
 
Re-forestation/re-planting of sites with poor recovery from past logging, 
treatments or fires must be given high priority. Providing protective shading 
vegetation will help keep moisture on the mountain longer, stabilize watersheds, 
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and re-connect fragmented habitats.  Where are all such sites with poor 
recovery? Where are all areas of past logging/treatment log decks, skid trails, 
burn piles etc.in this landscape? These sites are often bare and weedy for 
decades. They often result in persistent openings in forested cover. 
 

4) Provide for active restoration of intermediate wheatgrass, smooth brome or 
other seeded exotics, cheatgrass, or other weedy species areas. Understories 
must be protected from undergoing further weed expansion. Under no 
circumstances undertake any more cutting, burning, or purposeful destruction of 
mature and old growth native vegetation. A full analysis and mapping of all areas 
where past seeding, vegetation “treatments”, logging/thinning etc. have taken 
place must be provided. This includes analysis of the ecological consequences of 
past projects  – including those undertaken many decades ago where the agency 
often overtly stated “treatments” were for livestock forage, or for logging. 

ALL existing logging, vegetation treatment, fuels, seeding, fire rehab or other projects in 
and surrounding the project area must be fully inventoried and mapped as part of a 
valid NEPA process. 

Baseline Plant and Animal Species Inventories Are Essential 

Full baseline inventories for all important, sensitive and imperiled species must take 
place across the vegetation communities of the project area (AA) and surrounding lands 
(CEA). The agency must understand what species occupy these lands, and the current 
status of their habitats, populations and population viability, the degree of habitat 
fragmentation, where the most important seasonal habitats are, and connectivity 
between habitats. This is necessary to understand how the proposed projects may alter 
or destroy prime habitat use areas - lands essential for all species’ seasonal habitat 
need, for the ability of animals to move between seasonal habitats and disperse across 
the landscape. Habitat security needs of wildlife must be fully examined. 

The proposed agency actions in many sites will radically alter and destroy prime habitat 
areas – resulting in habitat loss and substantial habitat deficits for many decades to 
come (or permanent loss if weeds or increasers choke out recovering native species). If 
the agency treatments proceed as proposed, there will be large-scale loss of mature and 
old growth stands of vegetation in the project area, where they have already suffered 
past logging and loss of old growth. Understanding the current status of these 
communities in the project area and surrounding landscape is essential to develop a 
reasonable range of alternatives in a new Scoping proposal for this project, and to 
assess the potential significant adverse cumulative effects of the action.  

No Grazing Alternative and Mitigation Action 
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Please fully analyze environmental effects of a No Grazing Alternative to protect 
watersheds and habitats from invasive species infestation and spread, and to allow 
rehab and restoration of sites vulnerable to invasive species to take place. This will also 
alleviate stress on forested vegetation from livestock compacting soils, eating and 
trampling young plants, and altering the composition of plant communities (including in 
the aftermath of any treatments). This analysis is essential to set a solid comparative 
ecological condition and effects baseline and fully understand the significant ecological 
toll of any continued grazing use, including in hindering potential restoration of sites 
targeted for various agency treatments.  The removal of grazing disturbance must be 
examined in some land areas (pastures and/or allotments that retain significant native 
species values but are at risk of weed invasions and/or significant losses from climate 
stress) while grazing continues at some level in more degraded lands.  Implement 
grazing management as described in Attachment 15.  Reanalyze capability and suitability 
for all affected lands, use the capable acres to determine forage capacity of the current 
plant communities and set the stocking rate for livestock based on the forage 
consumption rates provided in Attachment 13.  Utilization will not exceed 30% overall, 
or 20% in goshawk home ranges.  Rest will be provided in one year out of three or until 
plant communities have restored their potential production of native forage plants.  For 
some native grasses, this can require most of a decade. 

Please carefully examine the ecological benefits and economic cost-savings and value of 
waters, wildlife and wild lands, and the real restoration potential, of lands that do not 
suffer chronic grazing disturbance. See Ohmart (1996)3, Earnst et al. (2012)4, and the 
robust native wildlife populations at Sheldon and Hart Mountain NWR following 
removal of livestock.  

Removal of Grazing from Sensitive Areas, and Limitations on Any Grazing Use that 
May Continue  

Please focus on removal of grazing from sizable areas of vital importance for sensitive 
species conservation in the landscape. Please fairly and honestly overlay values of land 
areas -such as habitats of sensitive terrestrial and aquatic biota, native raptor species, 
wintering migratory birds, native predators and big game.  

After carefully identifying all of these values based on current site-specific surveys 
including species surveys and careful assessment of habitat quality and quantity during 
the appropriate seasons of the year, please determine all the conflicts that exist with 
imposing livestock disturbance in the area.  

                                                         
3 Ohmart, R.D. 1996. Historical and present impacts of livestock grazing on fish and wildlife resources in 
western riparian habitats. p. 245ñ279. In: P.R. Krausman (ed.) Rangeland Wildlife. The Society for 
Range Management, Denver, CO. 
4 Earnst, S.L., Dobkin, D.S., Ballard, J.A., 2012. Changes in avian and plant communities of aspen 
woodlands over 12 years after livestock removal in the northwestern Great Basin. Conserv. Biol. 26, 862–
872. 
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Then act to remove or greatly reduce livestock conflicts with species needs for food, 
cover, space, water and habitat security. The process should develop alternatives (in any 
areas where grazing occurs) that significantly reduce livestock grazing to levels below 
actual use in that land area.  Following the prescription described above and using best 
available science will automatically accomplish this goal. 

This analysis must overcome long-standing entrenched resistance to considering the 
adverse impacts of livestock grazing disturbance – from the adverse effects of the 
physical presence of grazing and trampling livestock to the ecological damage to 
resources that the livestock trampling, grazing, waste deposition, and other disturbance 
and impacts cause.  

A range of alternatives must include actions that remove livestock grazing disturbance 
and remove a significant portion of the battery of harmful fences, water developments, 
salt/supplement and other weed spawning sites from large portions of the landscape in 
important habitats for sensitive and rare species, migratory birds, native predators and 
other species conservation. This action will provide essential habitat security and will 
reduce disturbance, degradation and fragmentation. It will reduce fire risk by helping 
natural processes. 

In any areas where grazing might continue, the agency must significantly reduce grazing 
levels far below the actual use that has been occurring. The agency must honestly apply 
much more conservative and required measurable mandatory limits on livestock use as 
triggers for livestock removal from land areas being grazed. This must be coupled with 
avoidance of any grazing/trailing disturbance during sensitive periods of the year  - 
including during nesting, brooding, birthing, young rearing and wintering periods.  

These conservative levels of use must include both riparian and upland trampling 
standards. Please include specific required measurable standards that protect 
microbiotic crusts, understory components and shrub structure. These must be 
incorporated as mandatory measurable Terms and Conditions of grazing permits. 

In order to prevent annual exceedances of standards, these standards must serve as 
triggers for livestock removal from the land area being grazed. The use standards must 
be mandatory, and be required to be met annually. The agency must commit to annual 
during and after grazing period timely monitoring, or livestock cannot be grazed. 
Monitoring sites must be based on use pattern mapping, and must reflect areas that are 
receiving significant livestock use. It is these areas that are the “weak link” and provide 
inroads for invasive species and their subsequent inevitable expansion in grazed arid 
lands. Please provide all use pattern mapping for this current analysis.  Note that the 
analysis in Attachment 1 shows the Forest Service trend monitoring is highly biased, not 
placed in areas of normal use and livestock concentration, so that most of the allotment 
is not represented by that data, which by being 2 miles from water avoids addressing 
the severe depletion of the herbaceous community,  excessive bare soil and erosion.  
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For any lands that continue to be grazed: 

The use levels that must be applied must leave 9 inches of residual native grass cover 
across native understory communities. This must be applied to all species of the native 
perennial grasses and forbs that are present. It must be based on valid monitoring sites, 
i.e. sites actually used to a considerable degree by livestock. It must not be based on the 
current trend sites that were often chosen in a process that typically represent areas of 
minimal use. We are concerned that the agency may rely on cherry-picked sites distant 
from water or less used by livestock where larger statured non-native grasses may 
remain in otherwise largely depleted landscapes. See Catlin et al (2011)5 documenting 
the biases in agency monitoring. 

Only one grazing disturbance bout (including trailing) can be allowed annually in a land 
area. Otherwise, “double dipping” – or repeated use of vegetative resources and 
multiple disturbances to soils, wildlife, watersheds, etc. will occur. Multiple and 
repeated use periods are harmful to sage-grouse, native vegetation, soils, microbiotic 
crusts, mycorrhizal fungi, watersheds, etc. Under repeated grazing bouts in the same 
year, native vegetation will be rapidly depleted. Plus total livestock forage use may 
significantly exceed the percentage that is allowed. This is due to plants re-growing 
between grazing bouts. Trailing should not be allowed back through areas that have 
been grazed. 

All livestock should be moved into, and out of areas, all at once. No stragglers. Do not 
have multiple herds moved into and out of pastures. This causes even further 
disturbance to lands the livestock transit through. There should be no repetitive grazing. 
This also makes it impossible to tally how many livestock are actually being grazed. 
There must be methods applied to verify stocking numbers and locations/whereabouts 
of livestock (GPS). This can help ensure that trespass and unauthorized use does not 
occur, and that livestock stay out of sensitive areas and avoid conflicts with important 
values.  

While the range science research has shown a 25 – 30% utilization rate can sustain 
production (Attachment 15, it must be measured at sites that are actually used to a 
significant degree by livestock and measured on the most sensitive species to 
grazing.  Our experience is that many times, key species are selected that are non-native 
or increasers.  Regardless, utilization as typically measured by the agency is averaged, or 
at times a median is used, across the grass plants that are grazed. So typically, when an 
area “averages”/or “has a median of” 40% utilization, this means that many grass plants 
are actually being grazed to very harmful levels of 60-80% use – or even > than 100% 
use if repeated annual grazing bouts occur. With even one time grazing use this severe, 

                                                         
5 James C. Catlin JC, Carter J, Jones, A.  2011. Range Management in the Face of Climate Change.  In: 
Monaco, T.A. et al. comps. 2011. Proceedings – Threats to Shrubland Ecosystem Integrity; 2010 May 18-
20; Logan, UT. Natural Resources and Environmental Issues, Volume XVII. S.J. and Jessie E. Quinney 
Natural Resources Research Library, Logan Utah, USA.  
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grazing livestock can severely harm or kill native bunchgrass plants by removing growing 
plant parts and depleting scarce root reserves. This also exposes the grass crown to 
winter freezing damage or summer heat-dessication.6   Maximizing residual grass cover 
is crucial for sage-grouse, many other native biota, and watershed protection and 
stability. Note: Shrubs should not be crushed, thinned, hacked, mowed, chopped and/or 
poisoned under the excuse of “releasing” grass understories. In areas with depleted 
understories, aerial seeding of local native ecotypes during favorable moisture years and 
removal or large-scale reduction in grazing should be focus of understory improvement.  

There must be no grazing disturbance during active or critical growing periods for native 
grasses and forbs. (See Attachment 15). Besides weakening and/or killing native plants, 
it is very difficult if not impossible to accurately measure how much use occurs when 
plants are grazed while actively growing. Please also note that some grasses green up 
with fall rains, and are actively growing starting in fall and much earlier in spring than 
agencies typically admit. 

The lands contain very erodible soils and steep and rugged terrain. Erosion in wind and 
water must be sharply limited. What rates are currently taking place due to grazing 
impacts, timber harvest projects, prescribed fires, roads and other forms of unnatural 
disturbance?  Please apply an upland trampling standard to limit disturbance to soils, 
microbiotic crusts, and native plants including seedlings. This must require less than 5% 
livestock trampling of the area of a square meter monitored at representative typically 
grazed sites across the pasture. Riparian standard for bank alteration must be a 
maximum of 20%. 7 

No areas of a pasture and allotment, including those receiving the most livestock 
intensive use, should be allowed to receive greater than 10% of the surface area being 
trampled. Ranchers have horses and herders, and must be required to work to reduce 
concentrations of livestock. These disturbed sites create epicenters of disturbance 
where weed invasion starts. Then weeds spread outward due to chronic livestock 
disturbance. Livestock are vectors, of weed spread, as well – through mud on hoofs, 
seeds lodged in fur, and in their waste products. Plus manure contains nutrients that 
promote weeds. See Belsky and Gelbard (2000)8.  All of this exacerbates the adverse 
effects of climate change. Beshcta et al. 2012, 20149. Please review Comer et al. Great 
Basin Rapid Ecological Assessment10 that considered a large number of stresses on arid 

                                                         
6 Carter J, Jones A, O’Brien M,  Ratner J, Wuerthner G.  2014. Holistic Management: Misinformation on 
the Science of Grazed Ecosystems.  International Journal of Biodiversity Volume 2014, Article ID 163431, 
10 pages http://dx.doi.org/10.1155/2014/163431. 
7 Bengeyfield, P.  2006.  Managing streams with cows in mind.  Rangelands February 2006 p3-6. 
8 A. J. Belsky and J. L. Gelbard, Livestock Grazing and Weed Invasions in the AridWest, Oregon Natural 
Desert Association, Bend, Ore, USA, 2000. 
9 Beschta RL, Kauffman JB, Dobkin DS, Ellsworth LM.  2014.  Long-term livestock grazing alters aspen age 
structure in the northwestern Great Basin.  Forest Ecology and Management 329 (2014) 30–36. 
10 U.S. Department of the Interior, Bureau of Land Management. 2010. Rapid ecological assessment of 
the Northern Basin and Range and Snake River Plain. BLM/OC/ST-10/002+1636. Denver, CO. 43pp. 
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lands (the circa  Interior Columbia assessment was very poor, so we refer you to Comer 
et al., and also the older Interior Columbia Basin Ecosystem project documents for 
ecological analysis parameters).  

Stocking levels and requirements for active herding must be properly applied so that 
these standards can be met during every grazing disturbance episode. This all provides 
for protection of microbiotic crusts, a frontline defense against cheatgrass and other 
invasive species. See USDI BLM Belnap et al. 200111.  This will also aid in reducing 
cheatgrass and other weed invasions and reducing fire risk, as part of an Integrated 
Vegetation/weed Management Plan 

Please also include all management and herding controls necessary to minimize conflicts 
with native predators.  

At least 6 inches of stubble height must remain on all riparian/spring/meadow area 
herbaceous species at all times, including drier sites not right on the greenline, but in 
the AIZ12. This must be applied to all species – not just Nebraska sedge  - and during all 
periods of livestock use. Riparian shrub browse and/or breakage must be limited to 5% 
of livestock-accessible new growth.  Forest Service scientists’ recommendation for 
recovery of degraded riparian areas is 15 years of rest need to initiate restoration.  See 
Clary and Webster, 1985. 

In lentic, lotic and meadow sites - areas back from the green line must be measured and 
monitored. Similar standards must be applied in these areas, too. Cross-section 
monitoring must also take place. Mesic and meadow areas that are not right by the 
water’s edge are much less likely to regrow – yet are critical for protecting and 
conserving vital watershed values, and protecting riparian/meadow areas linked to 
proper aquatic habitat conditions for native biota. Standards and monitoring of this type 
are essential to provide sage-grouse brood rearing and recovery of habitat components 
for species. So much surface area of the springs, seeps, meadows, and former 
floodplains have already been lost. Maximizing protection of what is left is vital.  

All of these standards must be applied as triggers for immediate removal of livestock 
from the pasture. If the use level is reached, the livestock must be moved out.   

If any of these standards are exceeded in any year, livestock reductions in numbers will 
be put in place  - with reductions of 25-50% for each violation along with more herding 
and other requirements. If ranchers are unable to meet these standards, they are 
unable to control their livestock, so the herd size is too large. 

                                                         
11 USDI.  2001.  Biological Soil Crusts:  Ecology and Management.  Tech Ref 1730-2 
12 Clary, Warren P and Bert F. Webster. 1989. Managing Grazing of Riparian Areas in the Intermountain 
Region. USDA Forest Service GTR-INT-263. 
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If standards are exceeded in multiple years during the term of the permit, livestock 
grazing must be ended in the pasture. 

Please commit to adequately monitoring aquatic habitat conditions, water quality, and 
water flows on a regular basis. Please include specific standards and recovery thresholds 
to meet under a specific time-frame for bringing about improvement. The current 
baseline of flows, and study of the types of springs and streams and their characteristics 
must be conducted.  

Analysis must determine the degree of impairment – from grazing to the watershed, 
grazing near the riparian sites (riparian and uplands), and from any livestock 
developments. Please assess risks of further headcutting, flow reductions, etc. if grazing 
disturbance continues. Full information on flow rates during the seasons of the year 
must be collected as part of this process. Any existing information (from water rights 
surveys or previous riparian studies) must be provided. Please factor in the likely 
stresses from climate change on flows and riparian systems. 

No grazing can occur in native fish and amphibian habitats when redds and/or egg 
masses are present, or if watersheds are unraveling. When and where does this take 
place across the project area, and what species are impacted? 

Please fully document the needs of aquatic and terrestrial species for over-wintering, 
and the conditions for that the animals face. 

Salt and especially supplement will not be used. Livestock trailing to salting/feeding sites  
- and the impacts of concentrated use at these sites – severely alters and reduces native 
vegetation. These disturbed sites provide centers for weeds to spread outward from. 

Feeding supplement is the same as forage mining. Supplement use has expanded in 
lands where livestock have so greatly depleted forage that ranchers must resort to 
artificial “feed” to get the livestock to subsist. Cattle greatly degrade lands surrounding 
sites where this harmful substance is placed. It may also contain antibiotic like 
substances or ionophores that enable the cows to eat wood – so they further damage 
the sagebrush, bitterbrush and other native woody shrubs. Large concentrations of 
livestock waste, which promotes weeds/invasive species. Belsky and Gelbard (2000). 
Please determine what compounds may be in any supplements being fed to livestock, as 
well as pharmaceuticals being used on livestock that may pollute waters, and adversely 
impact aquatic biota. The agency must assess potential adverse impacts on aquatic 
biota, wildlife, and human recreational users. 

Seasons of Use 

No grazing or trailing will be allowed in wildlife habitats during nesting, birthing, young 
rearing periods. This period is March 1 through July 1 or later. With native raptors like 
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golden eagle the period may be considerably earlier. This must be applied to all habitats, 
and to protect nesting migratory birds as well, or animals with young in burrows, raptors 
sensitive to human disturbance, etc. These habitats must be fully identified as part of 
the current process. Every effort must also be made to avoid grazing areas critical for 
nesting, birthing, brood rearing, fawning, calving, rearing young and wintering.   

There must be no grazing disturbance in important and rare aquatic species habitats 
during periods when spawning takes place and redds are present. What are the affected 
species, what are these important times, and how can such disturbance be avoided? 

No grazing will be allowed in big game and other important habitat during winter 
periods, to prevent stress, disturbance and displacement. This must be applied to all 
sagebrush habitats potentially used by grouse and/or wintering big game. These 
habitats must be fully identified as part of the current process. This protects birds, 
wildlife and native predators from disturbance and displacement by livestock 
management activities. 

In all instances of avoidance, livestock use must not be shifted and intensified into other 
fragile sites or vegetation communities, or other rare species impacted. Reductions, not 
shifted use, must be employed. 

This serves to reduce and minimize livestock subsidies predators. It reduces the 
presence of livestock that disturb and displace animals, and alter habitat during 
reproductive periods for native biota. 

Similar avoidances must be applied for all aspects of this proposal including the use of 
the road network to access the sites.  

Restoration Actions to Protect Lands from Further Irreparable Harm   

Restoration Actions – Both Active and Passive 

For Passive Restoration actions, please carefully analyze all of the following:  

Removal, or very significant reduction, of livestock grazing use to levels far below actual 
use.  

Removal, or very significant reduction, in the livestock facility footprint due to an array 
of adverse impacts including habitat fragmentation, weed infestation, mesopredators 
and nest and egg predator attractants, West Nile virus mosquito habitat, etc. This will 
help reduce predation, injury and mortality and diseases like West Nile virus. It also will 
help heal damaged lands and promote habitat security, as facilities are often the cause 
of de facto roading. Thus, this helps prevent invasive species through limiting 
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disturbance and providing opportunities for road closure – and thus a reduction in road 
conduits for invasive species spread. 

Removal, or very significant reduction in the livestock management disturbance 
footprint on the landscape. Road closures to protect species (such as big game winter 
range and nesting/young rearing season closures) must apply to ranchers, too. Full 
analysis of the adverse footprint of the existing road network on watersheds and 
sensitive species must take place. 

Removal, of livestock grazing associated disturbances must occur so that the 
composition, function and structure of the components of the native ecosystem can 
recover before weeds choke out remaining understories, and aid in resiliency of natural 
community processes. Road closures and/or greatly limiting road blading disturbances 
helps to prevent weed invasion and outward spread by livestock into disturbed grazed 
sites so that natural recovery may occur. 

With all springs and meadows, please detail the current ecological conditions, and site 
characteristics – such as location in fragile headwaters, the type of spring, water flows 
during low flow periods, and catalogue any changes in flows or conditions over time 
with use of comparative water survey, aquatic studies, or other information.  

How is livestock grazing or past treatments or high recreational use impacting each of 
these areas? Where have flows been lost and to what degree?  What levels of bank 
slumping, head-cutting and other erosion is taking place? What types of springs are 
present? Are springs and stream headwaters dependent on snowmelt? How would 
proposed treatments affect snow melt? For example, burning or deforestation clears 
shading vegetation and may make watersheds more vulnerable to rapid runoff and 
erosional events, and t earlier snowmelt and site drying – thus prolonging the fire 
season. Further, clearing woody vegetation results in easier human access (and 
potential human-caused fires). 

Active restoration: Removal of fences: to reduce avian mortality; to reduce intensive 
disturbance zones; to reduce predator travel corridors; to reduce nest predator perches; 
to reduce brood parasite perches; to reduce habitat fragmentation. Please calculate the 
current fence density, and the map and thoroughly analyze the configuration of fences 
in relation to all sensitive species seasonal habitats.  

Active restoration: Removal of livestock water troughs (including haul sites), pipelines, 
spring developments and wells to reduce livestock disturbance to surrounding soils, 
microbiotic crusts, and native vegetation and to promote the health and passive 
recovery of all components of the ecosystem. A full assessment of the volume of water 
removed and all impacts of developments, on perennial flows and ground and surface 
waters must be provided. Baseline studies of magnitude of changes in water flows, 
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aquifer depletion, etc. must be provided as a baseline for understanding trajectories of 
water loss and depletion. 

Active restoration: Where possible without further damage to springs/water sources, 
remove water line piping and maximize surface water at spring/stream sources 
supporting diverse riparian and meadow vegetation, i.e. try to bring the spring system 
back to as natural a state as possible by reducing water removal form the spring 
site/source. Putting water back on the ground at the spring source helps expand wetted 
area capable of providing mesic vegetation. 

Promote natural healing and re-vegetation of headcuts to the maximum extent possible 
by limiting disturbance throughout the watershed. Do not merely dump rocks and 
boulders into headcuts – as this often destroys the potential for any real natural 
recovery of meadow systems. It often leaves dying riparian areas permanently cut off 
from former riparian/mesic zones. At times, a combination of methods may need to be 
used but simply plugging headcuts without providing for the ability of natural 
riparian/meadow recovery and natural water flow channels to some degree is not 
acceptable. At times, some structures or armoring may be used. But this cannot be 
divorced from integrated watershed recovery. Minimize digging in any site due to likely 
cultural resources conflicts as well as risk of making matters worse by puncturing clay 
layers where water seeps out, or creating new areas of weak soils that will erode in 
runoff events.  

Active restoration may also require seeding with local native ecotypes in areas of more 
livestock intensive use/weedlands caused by livestock concentrations. This should not 
result in removal of shrubs. 

Active planting of forested vegetation and shrubs help to minimize weed expansion risk, 
and helps to moderate site conditions by trapping snow, shading ground surfaces 
slowing snowmelt and runoff and providing for shorter fire seasons, protects soil 
surfaces, minimizes disturbance to microbiotic crusts, and provides safe sites for 
establishment of native understory species.  

Benefits of these above actions must be planned in concert with changes, reductions, 
and/or significant rest from grazing to promote: Recovery of composition, function and 
structure of ecosystem components; Removal of disturbance epicenters of weed 
infestation and spread; Removal of facilities and conditions promoting West Nile virus. 
Note: Rest means a 5-10 year period, or longer. Rest-rotation systems have been big 
failures, and do not provide sufficient rest for recovery of lands facing multiple weed 
and climate change threats. They may also be quite harmful as many animals return the 
next year to areas where they successfully hatched nests and/or reared young, and 
experienced animals often have greater success.  
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Other benefits of proposed actions: Prevent migratory bird, bat and small animal deaths 
from drowning. Promote recreational uses and human health as these areas resemble 
stinking vile cesspools, and harbor water-borne and airborne bacteria (including when 
surrounding dust and dung are stirred up by livestock). Benefits also include cleaner 
non-polluted water, reduction in potential hoof-pocked riparian margin sites that serve 
as breeding areas for West Nile mosquitoes. Promote persistence of perennial surface 
water flows. Buffer natural systems from adverse impacts of desertification and climate 
change. Promote integrated weed control through reducing or eliminating prime weed 
invasion sites. 

Active restoration: Ripping/recontouring of roads and planting with native local 
ecotypes of shrubs and grasses. Many roads on wild public lands were unplanned, and 
simply were driven in as livestock facilities and salting/supplement feeding proliferated. 
With rollbacks in the infrastructure footprint many of these can be removed and 
rehabbed to limit weed spread and provide greater habitat security.  Road density 
should not exceed 1 mile per square mile in any area. 

Exotic Seeding Removal/Restoration 

Active restoration of exotic seedings to minimize invasive species problems in an 
Integrated way must be conducted through: 

- Inter-seeding of sagebrush or other woody vegetation and forbs. 
- Removal of exotics and planting of native understory species with techniques 

minimizing use of herbicides 

Active restoration of cheatgrass/weed infestation areas without loss of existing shrub 
cover to the maximum extent possible. 

In all cases if any seeding occurs – as part of the current process or in future fire rehab -  
local native plant ecotype seeds and seedlings must be required to be used. 

By far the cheapest and most cost-effective method to recover and restore plant 
communities is to remove livestock grazing and trampling disturbance from those 
communities that have not yet undergone significant weed invasion. These communities 
will be buffered to help limit weed infestations. This will also maximize site resiliency if 
fires occur. Understories will be in better condition and more readily able to heal. It is 
unrealistic to think that the agency can prevent wild land fires. So-called “fuelbreak” 
methods often proposed by the agencies often have very significant adverse impacts 
and are ineffective.  

Adverse impacts of frequently proposed fuels treatments or fuel breaks range from 
agencies planting aggressive weedy species to promoting more cheatgrass/weeds 
through removal of protective shrubs that shade and cool the ground. This then results 
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in a hotter, drier, more fire-prone and more weed-prone site with a longer fire season.  
Cleared areas also invite OHV and other vehicle use. Human-caused catalytic converter 
and other fires are a growing threat.  

We are very concerned about the agency use of various models (such as FRCC, other 
Fuels models, Ecosites, HRV, etc.) as justification for radical site disturbance and 
simplification or destruction of mature and/or old growth native vegetation 
communities. The “disturbance” intervals, fuels paradigms, and the scientific studies 
these are based on all must be detailed. Full review of available scientific information 
that may run counter to the typically short disturbance intervals used in much current 
agency modeling must be fully considered in developing alternatives and in assessment 
of all direct indirect and cumulative effects, and mitigation. 

We are very concerned about agency reliance on complex “State and Transition” 
models, and other elements of the flawed NRCS Ecosites currently in vogue. These are 
speculative, often based on the erroneous fire and disturbance intervals as inputs, and 
are used to justify destruction of native communities to try to obtain some “ideal” state. 
Minimizing disturbance to promote natural recovery is critical. That involves maximizing, 
not reducing or fragmenting, native vegetation communities. 

Do not rely solely on Ecosites- as these are often fraught with range biases. Especially do 
not rely on them to destroy native plants to meet some kind of ideal site. If native plants 
are present, be very glad, and protect and nurture them. Do not chop, mow, hack, 
rotabeat, aerate, herbicide, burn with napalm and drip torches, etc.  

Only careful, targeted, well-studied site-specific highly selective hand cutting of 
individually marked trees in areas specifically and honestly identified as in need of 
restoration should occur. Ecosite/NRCS “reference” or other reference sites the agency 
may be using must be fully identified, as well as any studies of disturbance intervals. A 
map of any claimed reference sites must be provided so that the public can understand 
and verify the validity of claims being made about native vegetation communities and 
ecological conditions. 

All existing exclosures in the area or lands closed to grazing must be identified and 
ecological conditions studied to provide insight into adverse grazing impacts. If past 
trespass has taken place, this must be disclosed. 

Short and long-term monitoring sites must be established based on site visits with all 
Interested parties. These sites must represent areas receiving significant amounts of 
livestock use, and not the limited use “trend” sites.  

All of these actions must be fully considered and applied to protect the values of the 
ecosystem. Agencies frequently attribute problems with lands and waters to historic 
grazing – ignoring that the current chronic grazing disturbance incrementally eats away 



15 
 

at the remnants. Grazing prevents or greatly slows “recovery” following treatments, and 
is a significant cause of many conditions the agency finds to be problematic when 
justifying large-scale treatments. Even if one were to believe that “historic” grazing 
caused so many problems one sees on public lands, there are now scientifically 
recognized new threats – climate change stress, invasive species, depleted and 
fragmented habitats from past treatment, logging, pile burning, prescribed or other fire, 
etc. Continued grazing and trampling depletion and disturbance amplify these threats. 
Grazing causes and/or exacerbates other “threats” that the agency often relies on to 
brush problems away – like cheatgrass and fire. 

Please apply criteria that determine if damaged areas  -such as springs, seeps, 
intermittent drainages, damaged headcutting streams, or uplands highly vulnerable to 
weed spread and other areas can withstand any continued grazing disturbance. 
Mitigation by avoidance must be conducted – and it must involve pulling livestock use 
back to existing pastures, not carving the landscape up into even more pastures. 

If wildfires occur, removal of livestock for a minimum of 10 years must be required. 
Specific recovery criteria for native grasses, forbs, shrubs and microbiotic crusts must be 
applied and attained before grazing can again resume. Following any fires, re-seeding 
rehab will only use native species, will use local native ecotypes, and will mimic natural 
spacing patterns – i.e. dense wheat field like seedings of tall coarse cultivars will not 
occur. Following any fires, rehab will not result in building temporary or other fences. 
Instead, grazing will be removed from the pasture and/or allotment in order to provide 
undisturbed habitat and buffer conditions for species just suffering new habitat loss. 

Hold Harmless, Removal of Dead Livestock and Other Prudent Measures to Limit 
Predation and Minimize Predator Conflicts. 

The agency must require that permittees accept predator losses as a cost of doing 
business, i.e. abide by a hold harmless policy.  

No livestock grazing, trailing or associated activity during the breeding, nesting/birthing 
and young rearing season for native wildlife should take place. These sites must be 
identified, and use avoided. 

Dead livestock must be removed from public lands where in any way feasible. 

No calving/lambing operations can be allowed on public lands. This will help control 
mesopredators.  

No temporary water haul sites can be allowed, and no artificial water sites including 
from pipelines can be allowed during breeding season (includes nesting and early brood 
rearing for GRSG and migratory birds and young rearing period for other native wildlife).  
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No sheep camps in or near any sensitive habitats Sheep camp sites must be sharply 
limited, and identified in advance. One-time intensive cattle or sheep concentration can 
destroy native vegetation and promote weed proliferation.  

The full public lands grazing disturbance footprint of operations must be fully examined.  

Capability, Suitability, Sustainability Analyses 

The agency should conduct a current capability and suitability analysis of the affected 
lands. Baseline mapping and analysis data must be provided that shows how the existing 
capability and suitability was determined.  (See Attachments 4 and 5). 

When, where and how were the existing capability and suitability studies conducted? 
What is the data and scientific studies that were used in this analysis? How current is 
this information?  How was climate change stress factored in? Was susceptibility to 
exotic species expansion evaluated? 

We are very concerned that lands found in the past to be suitable for grazing use may 
no longer be suitable if sustainability of sensitive species is jeopardized, or the ability of 
the lands to buffer climate change effects is compromised. 

We are very concerned that treatments that cut, log, chop, burn or otherwise treat 
woody vegetation may provide livestock or ATVs access to areas that previously were 
less used or less accessible.  

This may result in new and expanded ecological harms through both treatments and 
livestock access to remnant better condition sites or areas that may be vital refugia for 
rare native species. This may also result in livestock trailing across or through and 
grazing in, areas that are not capable of supporting livestock use –significantly 
aggravating soil erosion, water pollution, and other impacts/ 

We request that the agency conduct a current capability and suitability analysis, fully 
taking into account climate stress, lowered site resiliency from climate stress, potential 
lowered site resiliency from treatment disturbance effects, and other stressors and the 
evaluations contained in Attachments 4 and 5. 

All of this information and analysis is necessary to determine what level of continued 
livestock use, or imposition of treatment disturbance stress, if any, is able to be applied 
and not impact sustainability of resources (soils, native vegetation, water flows, 
watershed processes, sensitive species habitats, etc.). 

Herbicide Use Concerns 

The project disturbance is highly likely to result in an expansion of herbicide use over 
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significantly increased land areas, involving many kinds of toxic and polluting chemicals. 
These substances will be infiltrating and drifting into: air, soils, water (water in small 
springs and streams that is vital for aquatic biota and waters used by recreationists), 
native pollinator habitat, wildlife water sources, aquatic species habitats), non-target 
vegetation, habitats of rare plants and animals and bodies of important and sensitive 
animals. There will now be more even more toxic chemicals and their polluting active 
ingredients, adjuvants, breakdown products in the Forest environment. The chemicals 
may also potentially be used in combination, or in overlapping areas in a manner that 
has never been adequately assessed. 
 
What are the risk assessments, and environmental analyses that the Forest relies upon 
for the use of herbicides in this landscape? Much BLM and the USFS chemical use relies 
on risk assessments primarily from a long out-dated BLM Vegetation EIS from 2007. 
Since the EIS was prepared, there is new scientific information on adverse and polluting 
effects of many these chemicals. It is also increasingly recognized that these chemicals 
have an adverse effect on human health, so extensive chemical use in the aftermath of 
treatments threatens recreational users, especially those that may have chemical 
sensitivities. 
 
What types and amounts of chemical herbicides have been used in the past in this 
landscape? Where? How have they been applied? When, where and how has drift 
occurred? What have the effects been on non-target species? How has this been 
monitored? When, where and how much of each chemical has been used in the past? 
How does livestock grazing disturbance, and the road network, or recreational uses, 
contribute to the use of chemical herbicides? We are very concerned that although the 
Forest on paper claims to practice integrated weed/vegetation management, agency 
treatments rely overwhelmingly on herbicide applications without strong preventative 
actions and precautionary controls on disturbances that foster weed infestation and 
spread. This is a critical concern across the project area, because of the high levels of 
livestock grazing taking place with few to no mandatory actions to limit weed spread – 
plus the existing proliferation of roads and often high levels of recreational activities in 
many areas. 
 
Differing allocations and provisions of the Forest Plan are often internally at odds with 
one another. The ramifications of inflicting large-scale ecological disturbance may be at 
odds with other promised management for watersheds, sensitive wildlife, recreation, 
protection of cultural sites, etc. to be achieved. Often, elements of the Plan do not 
adequately address climate change stress on ecological systems, making the uncertainty 
of the effects of the proposed project disturbances even greater.  
 
We are concerned that the agency does not follow effective integrated weed 
prevention, or adequately assess and mitigate the adverse effects of what is largely a 
“Spray and Walk Away” approach. For example, livestock are herded routinely from 
weed infested areas onto public lands without preventative quarantining or other 
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measures. Livestock are turned out on lands with known weed infestations. Now 
proposed “Treatments” may take place in areas with known infestations highly likely to 
expand with added disturbances.  
 
The project will be very expensive, and use chemicals with high potential for drift and 
contamination of soil and water, and harms to habitats and populations of important, 
rare and TES species as well as damage to scenic wild lands areas. HOW expensive will 
the battery of proposed treatments be?  
 

Zoological Area Designation 

Please consider designation of Zoological Areas and/or RNAs as part of this project, to 
protect important rare species habitats and watersheds from invasive exotic species and 
the disturbances (grazing/facilities, logging, vegetation treatments) that cause them. 

Additional Integrated Invasive Species Alternative and Mitigation Actions 

Livestock should be quarantined before being turned out on the Forest if they are 
coming from areas of known weed infestations on BLM, state or private lands. 
Permittees should be required to certify livestock have not recently been grazed in areas 
with known infestations. 

Areas with known weed infestations of concern must be identified, and livestock grazing 
pulled back, at a minimum to existing pasture boundaries to avoid expanded 
disturbance and weed spread. 

Restoration of these infested sites must be undertaken, and native species established, 
before grazing is again imposed. 

Treatments 

In any vegetation treatments, maximize retention of native woody vegetation to 
moderate site conditions, anchor the plant community, provide cooler moister sites 
more resistant to cheatgrass and other flammable annual grass invasive species spread. 
Selective hand cutting should be used in any woody vegetation treatments, and woody 
material should be left on site to help stabilize soil, replenish nutrients, help retain 
moisture on site, and generally moderate site conditions in the face of climate change 
stress. Removal of wood and/or biomass reduces the ability of the land to buffer climate 
change effects, absorb carbon dioxide, and the ability to stabilize soil, replenish 
nutrients, help retain moisture on site, and generally moderate site conditions in the 
face of climate change stress. 
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The agency should rely on natural wildfire ignitions, and not undertake artificial and 
often unnatural prescribed fire. We have frequently observed how “prescribed” fire is 
accompanied by intensive disturbance, but often many problems arise. Sites where 
targeted communities such as PJ are claimed to naturally occur (such as rocky outcrops) 
end up getting burned with napalm dropped from helicopters, for example. Stands of 
old growth or mature forested vegetation of all types ends up “accidentally” getting 
treated/burned. 
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