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2 Figure 25. Compilation of fires reported to NIFC within the past decade (2001-2011) within priority and general

3 sage-grouse habitats (PPH and PGH).
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2 Figure 26. Estimated risk of fire on federal lands affecting sage-grouse habitats (PPH and PGH) within each

3 Management Zone
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In contrast, lack of fire at higher elevations, where moisture and productivity are greater than

v Y e T e e I T s e e

and Rose 1995, Miller et al. 2000, Miller and Heyerdahl 2008, Sankey and Germino 2008, Shinneman
et al. 2008, Bradley 2010). In these areas, active restoration using fire, or “fire-mimic” (mechanical)
treatments, is needed to improve sagebrush habitats (Bradley 2010, Rowland et al. 2010). Importantly,

all sites do not have equal restoration potential, with the greatest potential being in recent and

“incomplete” invasions where vegetation and soils can readily recover (Shinneman et al. 2008); but
recovery processes may be supported and enhanced through methods and timing of application (Bates et
al. 2011, Rau et al. 2011).

Because of the important value of sagebrush canopies and tall grasses for nesting cover

(Holloran et al. 2005, Beck et al. 2009), wildfires, prescribed fires (and treatments with similar effects

disturbance community, because these species may have lasting, detrimental effects on post-disturbance

of mature sagebrush, remains the significant threat due to fire for sage-grouse conservation.

A7. Invasive Plants

Presence of invasive species is a mechanism whereby any disturbance, especially larger ones,
has the potential for a strong, negative effect on habitat quality (Crawford et al. 2004). In Wyoming big
sagebrush types, especially in the Great Basin (all or part of MZs III, IV and V), the invasion by exotic

annuals has resulted in dramatic increases in number and frequency of fires with widespread,
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detrimental effects on habitat conditions (Young and Evans 1978, West and Young 2000, West and
Yorks 2002, Connelly et al. 2004). For example, big sagebrush communities invaded by cheatgrass have
estimated mean fire return intervals of less than 10 years in many areas (Connelly et al. 2004) whereas
the natural regime is estimated (conservatively) to be 10 to 20x longer. Increased fire frequency and
intensity typically results in removal of the sagebrush canopy in affected areas with replacement by
annual species that provide little, to no, habitat value (Knapp 1996, Epanchin-Niell et al. 2009, Rowland

et al. 2010, Baker 2011, Condon et al. 2011). Presumably cheatgrass (Bromus tectorum) was able to

drought and fire to increase the distribution and frequency of disturbance and further optimize this
region for an annual grass (Knapp 1996). Importantly, research in sagebrush ecosystems has revealed an

inverse relationship between cheatgrass dominance and native perennial herbs, especially grasses (West

propagules, and/or sprouting of native species (West and Yorks 2002, Beck et al. 2009, Epanchin-Niell

et al. 2009, Condon et al. 2011). Cheatgrass competes with native grasses and forbs that are important
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(Taeniatherum caput-medusae), which can replace cheatgrass in some circumstances, may be even
worse as it also reduces perennial productivity, degrades wildlife habitat, supports high-frequency fire
return intervals, and requires intensive treatment for restoration (Davies 2010). Infestation of these

species, and others, cause direct degradation of sagebrush habitats resulting in (indirect) effects on local
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sage-grouse populations by affecting forage and cover quality with potential to cause complete
avoidance (effective habitat loss).

In southern habitats (MZs 111, IV, V, VII), cheatgrass is found primarily at elevations between

minimally-invaded areas highly valuable for habitat conservation. In the sagebrush steppe of northern
habitats (all or parts of MZs I, II, IV, V, VI), cheatgrass is less ubiquitous but demonstrates increased

dominance, productivity, and elevation range on south-facing slopes (Connelly et al. 2004) which

the greatest risk, either because cheatgrass is already on those landscapes (some of the risk has been
realized) or the conditions are right to support cheatgrass (Figure 27). Summary data indicate that
invasion potential is widespread and similar among assessed MZs (Table 20). Although the distribution
of cheatgrass, and other annual invaders such as Japanese brome (Bromus arvensis), has been
documented across shrub and grasslands of Colorado, Wyoming, and Montana, the currently available
model was only parameterized for the Great Basin therefore only MZs III, IV and V are described here

(Table 20; Figure 27). Similar information is being developed range-wide, as well as with sub-regional

changes in species distributions, details of invasion, control and risks will be best provided by local
information and sub-regional to regional scale models. Data presented here demonstrate the potential
risk to priority habitats within the Great Basin and Snake River Plain based on a spatial model trained

using field observations and GIS representation of dominant environmental patterns (that predict and/or
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restrict the distribution of the species). Model results suggest the most serious risk of cheatgrass
invasion (in these analytical units) lies in the Snake River Plain where more than 20% of PPH and more
than 30% of PGH are projected to be at risk of cheatgrass invasion (Table 20). The northern Great Basin
follows closely behind with nearly 19% of priority habitats (PPH and PGH, respectively from an
independent, non-overlapping estimate) whereas less (8% and 11% of PPH and PGH, respectively) of
the southern Great Basin MZ (III) is projected to share this level of risk. Importantly, most (more than
50%) of the affected lands in each MZ are managed by BLM (negligible on USFS lands according to
these data; Table 20).

Because of ecological and morphological characteristics, cheatgrass can often out-compete
native perennial plants and promote rapid fire-return intervals (Klemmedson and Smith 1964, Connelly
et al. 2004). The positive feedback cycle of fire, sagebrush loss, and cheatgrass dominance has resulted
in entire landscapes being converted to annual grasslands (D'Antonio et al. 2009), and these areas
typically require active restoration, including costs and effort, associated with eradication of weeds and
re-seeding of native species, if local priorities indicate important habitat value of restored lands. Based
on the scale of such efforts, locally planned and implemented sagebrush restoration efforts will likely
benefit from planning and assessment at regional scales to strategically combat the spread and

dominance of invasive annuals in priority habitats and connected areas.
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2 Figure 27. High probability of cheatgrass occurrence in Management Zones |lI, IV and V (Great Basin) from logistic

3 regression models of presence/absence using several environmental predictors.
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2 Invasive plants are thought to alter plant community structure and composition, productivity,

3 nutrient cycling, and hydrology (Vitousek 1990) and may competitively exclude native plant

4 populations (Mooney and Cleland 2001). In particular, invasive plants can reduce and eliminate

5 vegetation that sage-grouse use for food and cover, resulting in habitat loss and fragmentation. An

6  assortment of nonnative annuals and perennials and native conifers are currently invading sagebrush

7 ecosystems. Many areas throughout the range of sage-grouse are at high risk from invasive plants, yet
8  the most concentrated areas of risk include the Intermountain West and Great Basin (MZs 111, IV, V,

9 and VI). Much of the Great Basin is at risk for invasion by cheatgrass or pinyon-juniper encroachment
10 within the next 30 years (Leu et al. 2008, Doherty et al. 2008), and where cheatgrass has invaded, there
11 has typically been an increase in fire frequency resulting in further degradation of sage-grouse habitats

12 by removing, and excluding sagebrush (Knapp 1996, Epanchin-Niell et al. 2009, Rowland et al. 2010,

14 | to be highly invasible may benefit from explicit guidance and practices that avoid, eliminate, or mitigate

15 feedbacks in this cycle, including natural disturbances, over-grazing, treatments, new roads and

16 | industrial developments that disrupt native vegetation cover and destabilize soils, Disrupting the | - { Deleted: ;

oo {Deleted: disrupting

17 processes that generate chronic disturbance and thereby facilitate dominance of annual plants is a

18  necessary first-step in the restoration and conservation process. At low levels, invasive plants can

19 decrease forage quality and compete with native species that provide high-quality habitat values for
20  sage-grouse, and similarly to agricultural systems, this decline can be expected to cause a decrease in

21 | secondary productivity (in this case, sage-grouse). But in cases of severe infestation, system phenology

22 (timing of green-up), cover and forage quality, and fire regimes are often altered with widespread,

23 | severe, and detrimental effects on sage-grouse habitat conditions.
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A8. Conifer Woodland Expansion and Encroachment

Expansion of conifer woodlands, especially juniper (Juniperus spp.) present a threat to sage-
grouse because they do not provide suitable habitat, and further, mature trees displace shrubs, grasses
and forbs through direct competition for resources which are important components of sage-grouse
erosion (Petersen et al. 2009). Mature trees may offer perch sites for raptors, thereby, woodland
expansion may also represent expansion of raptor predation threat, similarly to perches on powerlines,
poles and other structures (also see Section III.C Predation). While the prolonged drought at the
beginning of the 21* century (2002-2004) caused significant (55%) mortality of mature pinyon pine
(Clifford et al. 2011), reducing the threat attributed to this species in some areas, increased pinyon-
juniper forest density and distribution continue to be documented following the drought period and are
recognized as a threat to the sagebrush ecosystem in other areas (Romme et al. 2009, Bradley 2010,
Rowland et al. 2010). Intensive grazing in the late 1800s and early 1900s, coupled with climate and fire,
have been associated with invasion of annual grasses at lower elevations and expansion of juniper and
pinyon-pine at higher elevations (Burkhardt and Tisdale 1976, Miller et al. 1994, Provencher et al. 2007,
Miller et al. 2011). Precipitation and fire are thought to drive long term trends in cover (Clifford et al.
2011, Miller et al. 2011), and disturbance-free periods coupled with grazing that reduced competition
and sufficient moisture for tree seedlings increased success of tree establishment and woodland
expansion during the 20" century (Miller and Rose 1995, Eva et al. 2007, Miller et al. 2011). In some
areas (best documented in MZs III, IV, V, and VI) conifer encroachment is connected to reduced habitat
quality in important seasonal ranges when woodland development is sufficient to restrict, reduce, shrub
and herbaceous production (Connelly et al. 2004). While widespread, this problem affects specific

sagebrush habitats and sage-grouse populations because of local juniper and/or pinyon-juniper

151

- { Deleted: ,




20

21

22

23

Case 1:14-cv-01282 Document 1-14 Filed 05/06/14 USDC Colorado Page 12 of 19

EXHIBIT G-7

Science Summary FOIA Response-Part 7

ADMINISTRATIVE DRAFT for INTERNAL REVIEW ONLY NOT FOR DISTRIBUTION

expansions; notably, USFS research indicated more than 55% of Great Basin sagebrush ecosystems

- { Deleted: while

was at risk of displacement by juniper expansion. The encroachment problem is likely exacerbated by
adjacent land-uses and cheatgrass invasions that have decreased the habitat values in nearby, lower-
elevation big sagebrush communities, thereby increasing the importance of remaining habitats. Thus it

may be important to consider surrounding land-use when prioritizing habitats for treatment to insure that

the net result is more, usable (for example, accessible to local populations) sage-grouse habitat across the - { Deleted: .

local and regional landscape. Further, while juniper may have negative implications for sage-grouse
habitat quality, these areas can provide important winter range for ungulates (Anderson et al. 2012)
indicating potential interactions among multiple species and habitat functions at the sagebrush-forest
ecotone. These locations can be mapped with reasonable accuracy, therefore encroachment within
priority habitats may be specifically targeted. Regional modeling efforts suggested that locations within
1000m of current pinyon-juniper woodlands have the greatest (20%) juniper-expansion risk and

locations, beyond this distance (1000-2000m) experience 72 of this potential (Bradley 2010). Based on a

simple, proximity modeling approach, whereby sagebrush habitats in close proximity (250m) of an - { Deleted:

existing conifer woodland (especially juniper and pinon pine, but also ponderosa pine and Douglass Fir)
are recognized as having increased invasion risk due to proximity of the seed source, we estimate that 6
to 13% of sage-grouse habitat within all MZs may be at risk of conifer expansion. The most pronounced
risks are, again, across the Great Basin where an estimated 13% (both PPH and PGH; southern Great
Basin) and 10 to 12 % (PGH and PPH, respectively; northern Great Basin) are predicted to be at risk
(Table 21). While substantial, the estimated risks in the Snake River Plain (7 to 8%, PPH and PGH) and
Wyoming Basin (6 to 7%, PPH and PGH) are perceived to be smaller (i.e., less area projected to be

affected). Importantly, the acreage of predicted woodland expansion is one-half of the area projected for
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cheatgrass risk, and not all of these areas will be invaded uniformly or completely. In addition, acreage
projected to be a “high fire risk” is 2x to 10x greater (depending on MZ) than the area of projected
conifer expansion. While the precise probability and realization of woodland expansion will likely vary
(from these model results) within zones identified, based on local environmental conditions, for
example, this risk assessment identified large portions of sage-grouse habitat in MZs III, IV and V as at
risk of tree-invasion based on proximity to seed sources (Table 21) making this a potentially important

consideration for managing habitats in those regions.
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Prescribed fire is often used as an affordable and semi-natural means to control woody invasion

and restore invaded communities (Pyke 2011). However, it is not clear that prescribed fire is the best

7777777777777777777777777 S - { Deleted: ),

|~ [ Deleted: t

manual treatments that retained cover of woody and herbaceous litter post-treatment (Baughman et al.
2010). A review of the impacts of treatments and grazing on grouse (Beck and Mitchell 2000) suggested
that fire be applied cautiously since optimal patterns of burned-unburned habitat and the ideal size(s) for
burned patches are unknown, suggesting that small treatment areas coupled with monitoring of
subsequent habitat and use patterns may improve restoration success. Research focused on treatment
effectiveness (Brockway et al. 2002) indicated that mechanical tree thinning increased native understory
biomass by 200%; typically, this type of response represents improvement of sage-grouse habitat.
Additionally, mechanical operations followed by seeding have been used successfully to restore shrub-
and tree-dominant states, however these are typically the most expensive management actions
(Provencher et al. 2007). Previous efforts indicate that the success of native plant recovery increases
with less pinyon and juniper cover, and increases with improved condition of the pre-treatment
community (Pyke 2011). Gradients of condition and potential, estimated locally and applied during the
planning process, coupled with local habitat and restoration priorities, can be used to guide specific

actions (see Section III.A11 Habitat Treatment and Vegetation Management).

A9. Grazing

The effect of livestock grazing on range condition is one of the most contentious issues
underlying the management and use of sagebrush habitats (Crawford et al. 2004). However, livestock
grazing is the most widespread land use across the sagebrush biome (Connelly et al. 2004), making
discussion of its role in sagebrush ecosystem and specifically sage-grouse population conservation a

necessary consideration. Although isolated areas exist that have not been grazed by domestic livestock
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(for example, the kipukas in the Great Rift lava fields of southern Idaho), most sagebrush habitats have
been grazed in the past century (Knick 2011b). Livestock grazing has been described as a diffuse form
of biotic disturbance that exerts repeated pressure over many years on a system; unlike point-sources of
disturbance (for example, fires that have acute perturbations from well-defined origins), livestock
grazing is characterized as a “press” form of disturbance because it exerts repeated pressure across the
landscape (Knick 2011b). Thus, effects of grazing are not likely to be detected as disruptions — except in
extreme cases as around water sources or mineral-nutrient blocks — but rather as differences in the
processes and functioning of the sagebrush system (Knick 2011b). Importantly, effects of grazing are
not distributed evenly because historic practices, management plans and agreements, and animal

behavior all dictate differential use, and therefore different effects.

- { Deleted: , and

combined with the drought that followed in the 1920s and 1930s, seveerly altered the condition of - { Deleted: ,

western landscapes (Connelly et al. 2004). Numbers of livestock increased from 4.1 million cattle and - { Deleted: were severely altered

4.8 million sheep in 1870 to 19.6 million cattle and 25.1 million sheep in 1900 (Knick 2011b). Native
perennial grasses and forbs that were not adapted to heavy grazing pressure were depleted from the

vegetative community and replaced in much of the Great Basin, Snake River plain and surrounding

inter-mountain regions by grazing tolerant grass species, exotic annual grasses, or both. Loss of - { Deleted: .

protective vegetation cover in some communities resulted in extensive soil disturbance and erosion, and
shrub density increased (although the total distribution of shrubs across the region likely remained
similar). Research revealed that the decline of palatable forage species and increases in plant species of
low palatability took only 10 to 15 years at any given site under heavy uncontrolled grazing (Knick
2011b). Forage production for livestock dropped to an estimated 10% of site potential following

depletion of the vegetation community in some regions. The area required to support an animal unit
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month (AUM; the amount of forage required to feed one 1,000-pound cow and her calf, one horse, five

sheep, or five goats for one month) was estimated at 1.2 ha prior to European settlement, 3.7 ha in the

- {Deleted: i

3 times the area per AUM is required because current primary production is approximately 1/3 of what
it was during the first interval, years after severe over-grazing and droughts of the early 1900s ended.
Current use patterns vary based on local and regional plans and conditions, and grazing allotments and
pastures on public lands (management units) represent the typical planning, leasing, and evaluation units
used in grazing management across sage-grouse range. Grazing, assessed using Field Office records of
grazing allotments not meeting wildlife land health standards due to livestock grazing, most influences
sage-grouse habitats predominantly throughout MZ IV and western portions of Management Zone III,

although BLM lands not meeting wildlife land health standards can be found throughout the range of

sage-grouse (Table 22, Figure 28). Importantly, assessments for some lands were not available, and j - { Deleted: );
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conditions have changed since the data were gathered, so regional scale comparisons may be misleading
(contemporary, local data should supersede this information in most cases). Approximately 6.6 million
acres (10.42%) of BLM controlled sage-grouse range did not meet land health standards, and 17.9% of

priority habitats in MZs III and IV did not meet these standards.
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1 Table 22. Area of BLM Allotments Not Meeting Wildlife Standards with grazing as the causal factor overlapping

2 sage-grouse habitats (PPH and PGH) within each Management Zone.” Only the BLM-managed portions of
3 allotments were evaluated.
PPH PGH
. Direct Direct ’ Direct Direct
ManagEmgnt Zone SG Habitat Footprint Footprint SG Habitat Footprint Footprint
ntity (acres) (acres) (%) (acres) (acres) %)
MZ1-GP
BLM 2,994,300 82,500 2.76 4,524,900 52,100 1.15
MZ Il and VIl - WB & CP
BLM 9,021,200 286,900 3.18 9,012,500 366,000 4.06
MZ Il - SGB
BLM 6,309,400 965,400 15.30 3,199,800 654,600 20.46
MZ IV - SRP
BLM 13,710,700 2,617,200 19.09 4,928,200 968,900 19.66
MZV-NGB
BLM 5,117,500 417,000 8.15 4,196,700 158,700 3.78

4 * Data Source: (Veblen et al. 2011, Assal et al. 2012).
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