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WATERSHED RESTORATION INITIATIVE STUDY METHODS

Watershed Restoration Initiative (WRI) studies have been established within watershed and habitat
improvement projects to monitor vegetation changes. The data collected may be used to compare the goals of
a treatment with the efficacy of the treatment. Most studies were established prior to treatment and each study
has a companion reference site established in an untreated area nearby. Reference sites are placed in areas as
similar to the study site prior to treatment as possible. Many of the studies were established in conjunction
with the Wildlife Monitoring project. All sampling baselines are permanently marked by half-high steel fence
posts.

Vegetative Composition

Determining vegetation characteristics for each treatment and reference is determined by setting up five
consecutive 100 foot baseline transects in the area of interest. Two methods were used to read this baseline.
The first method uses the 500 foot line as the baseline and one, 100 foot belt is placed perpendicular to each
100 foot section of the baseline at random foot marks and centered on the 50 foot mark. The beginning of
each belt is marked by a rebar stake to ensure a more precise alignment of the originally sampled belt. The
second method reads the 500 foot baseline and not the perpendicular belts. A 1/4 m2 quadrat is centered every
5 feet along the same side of the belt, starting at the 5 foot mark. Cover and nested frequency values are
determined for vegetation, litter, rock, pavement, cryptogams, and bare ground. Cover and nested frequency
values are also estimated for all plant species occurring within a quadrat, including annual species.

Cover is determined using an ocular cover estimation procedure using 7 cover classes (Bailey and Poulton,
1968, Daubenmire 1959). The seven cover classes are: 1) .01-1%, 2) 1.1-5%, 3) 5.1-25%, 4) 25.1-50%, 5)
50.1-75%, 6) 75.1-95%, and 7) 95.1-100%. For example, to
estimate vegetative cover with this method, an observer
would visualize which cover class all the vegetation would
fit into if the plants were moved together until they were
touching. To quantify percent cover for bare ground, litter,
rock, pavement, and cryptogams, the observer would
visually estimate which cover class could accommodate all
of the specified cover type within the quadrat. These
numbers are then recorded. To determine percent cover for
each belt, the midpoint for each cover class value observed
is summed and divided by the number of sampling quadrats
(20). The mean for the five belts is the average for a given
site.

Total canopy cover of shrubs or trees is estimated using the
line intercept method. The distance along each belt covered
by a particular species of tree or shrub is divided by the total

) X ! Cover Classes
length of the line to give percent canopy cover. Prior to 1/4 m? Quadrat

2002, only canopy cover above eye level was estimated.

Nested frequency values for the quadrat range from 1-5 according to which area or sub-quadrat the plant
species or cover type is rooted in. The notation for each sub-quadrat is as follows: 5 = 1% of the area, 4 = 5%
of the area, 3 = 25% of the area, 2 = 50% of the area, and 1 = the remainder of the quadrat. Each time a
particular plant species or cover type occurs within the quadrat, it is scored relative to which of the smallest
nested quadrats it is rooted in (in the case of vegetation) or where it first occurs (for all other cover types). The
highest possible score is 5 for each quadrat occurrence and 100 per belt, for a possible score of 500 for each
species or cover type at a given site.



Higher nested frequency scores represent a higher abundance for
that plant species or cover type. These summed values are used
to help determine changes in trend and composition through 5
time. Nested frequency has been found to be a more sensitive | s,
measurement for changes taking place within plant communities i
than quadrat frequency (Smith et al. 1987, Smith et al. 1986, 4
Mosley et al. 1986). Plant cover and density valuesarenot |
reliable indicators of trend for herbaceous species and can
fluctuate greatly with precipitation and time of season sampled.
Therefore, plant cover and density values can be misleading if
used by themselves and do not necessarily indicate changesin =~ | -
U nd do n : 1|
composition and/or distribution of key plant species.

Nested Frequency
Y, m? Quadrat

Nested frequency and average percent cover data for individual
grass and forb species are summarized in the “Herbaceous
Trends” table. Nested frequency and average cover of
vegetation, rock, pavement, litter, cryptogams, and bare ground are summarized in the “Basic Cover” table.

Shrub density was not estimated. Line intercept canopy cover, leader growth and height and crown was
measured for shrubs.

Tree density is determined using the point-center quarter method at two hundred foot intervals along the
baseline. Three hundred feet are added to the end of the transect so that five, 200 foot point-quarter centers can
be read. This allows sampling trees on a much larger scale. The strip method that is used to estimate shrub
density, can in most cases, effectively inventory seedling and young tree densities. However, the strip method
is less effective at estimating densities of mature trees that are often widely disbursed.

TREND DETERMINATION
The methods described above rely on relative and absolute measurements of plant composition as determined
from the frequency, cover, and line intercept data.

Trends in herbaceous plants as a group or as a single “key” species can be determined by comparing the sum
of nested frequency values between readings. Attention is also given to changes in species composition of
grasses and forbs through time. A non-parametric statistical test (Friedman test which is analogous to analysis
of variance) (Conover 1980) is conducted on nested frequencies of each species to determine significant
changes at alpha = .10. Ground cover parameters are analyzed and compared in the discussions of the reread
studies. Beginning in 2002, an erosion condition class assessment adapted from the Bureau of Land
Management is also completed on each study site to provide additional qualitative information on soil
condition. On newly established studies, a more subjective or apparent assessment is made from qualitative
comparisons.

The following tables and partial tables are taken from study number 23-1 to help illustrate some basic
comparisons that can be made with the data. The “Herbaceous Trends” table summarizes average cover and
nested frequency data for individual grass and forb species. The table contains all the grass and forb species
that have been sampled on study 23-1. Readings prior to mid-1992 include only nested frequency data for
perennial species. Beginning in mid-1992, all trend studies have data for perennial and annual species as well
as cover estimates for individual species.

In the following example, grasses had a combined total cover value of 11.39% in 1998 and 7.08% in 2003. In
1985 and 1991, bluebunch wheatgrass (Agropyron spicatum) had a nested frequency value of 227 out of a
possible nested frequency score of 400. By 1998, nested frequency declined to 183. The subscript letters
indicate that the nested frequency value for A. spicatum between 1991 and 1998 declined significantly. Nested
frequency declined to 160 in 2003, but the subscript letters indicate that this was not a significant change.
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Cover was estimated at 7.78% for A. spicatum in 1998 declining to 5.59% in 2003. Trend for this grass is
down over the life of the transect due to a significant decline in sum of nested frequency since 1991.

HERBACEOUS TRENDS --
Management unit 23, Study no: 1
T
y
p Average
e | Species Nested Frequency Cover %

85 91  '98  '03 '08 '03
G| Agropyron spicatum p227| p227| 183 ,160| 7.78] 5.59
G| Bromus tectorum (a) - -l 42 15 43 .03
G| Oryzopsis hymenoides 4 12 12 5 A7 .04
G| Poa fendleriana O 36| 49| 24 .98 .46
G| Poa secunda 3 18| 94| 80| 2.00 .94
G| Sitanion hystrix 25| 120 a0 a2 .01 .01
Total for Annual Grasses 0 0 42 15| 0.43] 0.03
Total for Perennial Grasses 265/ 313| 344 271| 10.95/ 7.05
Total for Grasses 265/ 313| 386 286| 11.39/ 7.08
F| Agoseris glauca | 210 al a .00 -
F| Arabis spp. a p18 al al .00 .00
F| Astragalus convallarius 2 4 6 6 15 .10
F [ Calochortus nuttallii 4 8 - - - -
F| Crepis acuminata - 6 - .06 -
F [ Eriogonum racemosum - - 4 - .03 -
F|Eriogonum umbellatum a a1l 9 abD .16 .07
F [Phlox austromontana - 6 4 6 .16 15
F|Physaria chambersii 1 4 - - - -
F|Phlox longifolia 8 27| J16 0 .20 .02
Total for Annual Forbs 0 0 0 0| 0.00 0
Total for Perennial Forbs 15 84 48 241 0.83] 0.35
Total for Forbs 15 84 48 24| 0.83] 0.35

Values with different subscript letters are significantly different at alpha = .10

In 1985, perennial grasses had a sum of nested frequency value of 265. This value steadily increased to 313 in
1991 and 344 in 1998 before declining to 271 in 2003. These changes would indicate a slightly upward
perennial grass trend from 1985 to 1998 and a stable trend overall for the life of the transect. The forb trend
can be determined in a similar manner. The herbaceous understory trend is determined using both the grass
and forb sum of nested frequency values. For example, total herbaceous cover was 12.23% in 1998 with
grasses providing the bulk of the cover. Therefore, when determining herbaceous trend, the grass proportion
should be weighted more heavily then the forb proportion in this example.

The following “Browse Trends” table summarizes strip frequency and cover for all shrub species occurring on
this site. All of the shrubs encountered at study number 23-1 are listed. For example, mountain big sagebrush
(Artemisia tridentata vaseyana) had a strip frequency of 40 out of a possible 100 in 1998, declining to 26 in
2003. Average cover is determined using cover classes in conjunction with the 1/4m? quadrat and estimating
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the percent of the quadrat covered. In this case, mountain big sagebrush cover was estimated to be 2.54% in
1998, declining to only 0.76% in 2003.

BROWSE TRENDS --
Management unit 23 , Study no: 1
T
p | Speces Frequency | Cover %
e

‘98 03 '98 '03
B| Artemisia nova 35 26| 224, 241
B| Artemisia tridentata vaseyana 40 26| 2.54 .76
B| Gutierrezia sarothrae 2 0 - -
B|Juniperus osteosperma 5| 551 9.29
B| Opuntia spp. 1 2 A5 -
B| Pinus edulis 4 6| 5.99| 881
B| Purshia tridentata 18 15| 3.20| 431
Total for Browse 104 80| 19.63| 25.58

To more accurately estimate canopy cover of trees and shrubs, the line-intercept method is used along each
100 foot belt. This data is reported in the “Canopy Cover, Line Intercept” table. For example, Utah juniper
(Juniperus osteosperma) had an estimated average cover of 23.31% in 2003. Prior to 2002, only trees species
were sampled in the line-intercept transect. Beginning in 2002, all woody species are included in the line-
intercept transect and a canopy cover value for each is determined. Live browse cover is measured along the
belt transects and converted to percent cover. Gaps of six inches or more lacking live browse cover are
excluded.

CANOPY COVER, LINE INTERCEPT --
Management unit 23, Study no: 1

Percent
Species Cover

'98 '03
Artemisia nova -| 1.85
Artemisia tridentata vaseyana - .55
Juniperus osteosperma 7.19] 23.31

Beginning in 2002, annual leader growth of the key browse species is measured to get an idea of shrub
production and vigor. This data is displayed in the “Key Browse Annual Leader Growth” table. For example,
annual leaders on bitterbrush (Purshia tridentata) averaged 4 inches in length while mountain big sagebrush
leaders averaged only 1.1 inches in 2003.

KEY BROWSE ANNUAL LEADER GROWTH --
Management unit 23 , Study no: 1

Average leader
Species growth (in)
'03
Artemisia tridentata vaseyana 11
Purshia tridentata 4.0
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The following “Point-Quarter Tree Data” table displays tree density estimates using the point-center quarter
method which better estimates density of widely disbursed trees than the shrub density strips. Average basal
diameter is also listed in inches. Data from 2003 estimated 197 juniper and 119 pinyon trees/acre with average
basal diameters of 7.0 inches and 5.3 inches respectively.

POINT-QUARTER TREE DATA --
Management unit 23 , Study no: 1

Average
Species Trees per Acre diameter (in)
'98 '03 '98 '03
Juniperus osteosperma 213 197 8.8 7.0
Pinus edulis 115 119 4.8 53

The “Basic Cover” table summarizes average cover of vegetation, rock, pavement, litter, cryptogams, and bare
ground. Average cover prior to mid-1992 adds up to only 100%, while cover with the current method (post
mid-1992) estimates several layers of plant and ground cover and will usually exceed 100%. For vegetation
cover, the previous method only determined basal vegetative cover (2.0 and 5.75), while the new method
estimates the vertical projection of the crown, or aerial cover (30.04 and 32.5%). Therefore, comparisons can
be made for all cover measurements except for general vegetation cover.

BASIC COVER --
Management unit 23, Study no: 1
Cover Type Average Cover %

'85 '91 '8 '03
Vegetation 2.00| 5.75| 30.04| 32.50
Rock 6.00/ 5.25| 11.18| 13.20
Pavement 30.50| 24.25| 26.32| 19.74
Litter 46.50 46.50| 4249, 37.44
Cryptogams 5.00 3.00 .93 3.45
Bare Ground 10.00| 15.25| 21.42| 13.10

Occasionally a site may have data regarding soil characteristics. A summary of the soil data is found in the
“Soil Analysis Data” table if available. Effective rooting depth is an average of 25 soil penetrometer readings,
5 of the deepest probes possible near each of the 5 baseline starting stakes. The effective rooting depth is a
relative index that can be used for site comparisons with regard to individual species differences, site
preferences, and abundance. Average soil temperature is taken from the deepest probe, one at each of the 5
baseline starting stakes. The temperature is listed in the table as the top measurement (e.g., 62.3"F), with the
average depth (in inches) as the lower measurement (12.7). Average soil temperature is re-measured with each
reading and the most current soil temperature and depth is listed in the soil analysis table. Chemical and
textural characteristics are also listed and were determined by laboratory analysis of a composite soil sample
taken near each of the 5 baseline starting stakes.

SOIL ANALYSIS DATA --
Management unit 23, Study no: 1, Study Name: Bear Ridge

Effective rooting sandy loam
. H %0M PPMP | PPMK | ds/
depth (in) P opsand | osilt | %clay | >
11.2 7.3 40 33.4 26.6 34 9 57.6 0.5




The descriptive terms used for ranges in pH are as follows:

Ultra acid <35

Extremely acid 3.5-44
Very strongly acid 4.5-5.0
Strongly acid 5.1-5.5
Moderately acid 5.6-6.0
Slightly acid 6.1-6.5
Neutral 6.6-7.3
Slightly alkaline 7.4-7.8
Moderately alkaline 7.9-8.4
Strongly alkaline 8.5-9.0
Very strongly alkaline >0.1

Percent organic matter (% OM) refers to the amount of organic matter in the top 12 inches of the soil profile.
Parts per million (ppm) of phosphorus (P) and potassium (K) are also included. Values for phosphorus and
potassium less than 10 ppm and 70 ppm respectively may be limiting to plant growth and development
(Tiedemann and Lopez 2004).

The electrical conductivity of the soil is reported in decisiemens per meter (dS/m). Electrical conductivity is
related to the amount of salts more soluble than gypsum in the soil. The following classes can be used as a
reference.

Non saline 0-2
Very slightly saline 2-4
Slightly saline 4-8
Moderately saline 8-16
Strongly saline >16

The “Pellet Group Data” table summarizes the frequency of animal pellets sampled within the 100 quadrats
placed along the sampling belts as well as data from a pellet group transect read parallel to the study site
baseline. Quadrat frequency of wildlife and livestock droppings is included in reports done prior to mid-1992.
For example in 1998, rabbit pellets were found in 25% of the quadrats placed on study 23-1, increasing to 32%
in 2003. Quadrat frequency of rabbit or big game pellets indicate a relative amount of use by that particular
animal. This data can help characterize changes in wildlife use patterns on the site.

PELLET GROUP DATA --
Management unit 23, Study no: 1

Quadrat
Type Frequency Days use/acre (ha)
98  '03 '8 '03
Rabbit 25 32 - -
Elk 4 - 7(17) 1(3)
Deer 36 20 51 (125) | 54 (134)

It was determined that additional information on pellet groups was necessary. Therefore, a pellet group
transect is now sampled in conjunction with the vegetative transects. The pellet group transect utilizes 50,
100ft? circular plots which are placed through the study area. These are usually two parallel transects of 25
plots on each side of the vegetative transect which runs 500 feet in length. The number of recent pellet groups
for wildlife (usually deer and elk) and pats for cattle are recorded. That number is then converted to days use
per acre. In the above example, deer days use/acre was estimated at 51 in 1998 increasing slightly to 54 in
2003. If a trend study needs to be read annually and more precision is required, the pellet group transect is
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marked permanently (rebar) and the pellet groups within the circular plots are removed or marked after being
counted.

In 2009 we did not characterize the age structure, growth form, or vigor of browse communities unless a site
was part of the regular Range Trend rotation. Data from previous samplings is included in this report. The
“Browse Characteristics” table summarizes characteristics of the shrub community on study 23-1. Only
mountain big sagebrush is included in this example. The sagebrush population is characterized by age class,
vigor, utilization, and average height and crown for mature plants. Total density in plants/acre for mountain
big sagebrush, excluding seedlings, was 1,400 in 1985, 1,065 in 1991, 1,100 in 1998, and 840 plants/acre in
2003. Seedlings are excluded from the population estimate because with summer drought, many will die by
late fall causing great fluctuations in population estimates between sampling dates. Since mid-1992, a larger
shrub sample (more than three times larger) is used to better characterize the shrub populations. Therefore,
changes in density (before and after 1992) may not necessarily indicate changes in trend, especially shrub
populations that characteristically are clumped and/or have discontinuous distributions. The earlier smaller
sample could easily either overestimate or underestimate shrub populations. Other characteristics like percent
of the population classified as dying, percent decadence, percent of the population displaying poor vigor,
percent heavy hedging, young recruitment, etc. should be given more weight in determining shrub trend when
comparing survey years where sample sizes are different.

BROWSE CHARACTERISTICS --
Management unit 23, Study no: 1

Age class distribution (plants per acre) Utilization

Y | Plants per % Average
:1 (eélﬂﬁng Seedling | Young | Mature | Decadent | Dead moggrate heogovy dec(;/?jent d;ﬁlg poor E'rec;g\t]r:

r | seedlings) vigor (in)
Artemisia tridentata vaseyana

85 1400 266 200 400 800 - 67 24 57 - 14| 13/15
91 1065 333 333 66 666 - 19 6 63 11 38| 12/13
98 1100 - 100 260 740 2300 56 2 67 27 40| 15/23
03 840 - 120 140 580, 1740 29 0 69 40 40| 14/21

The data on mountain big sagebrush shows the proportion of decadent shrubs in the population has steadily
increased from 57% in 1985 to 69% by 2003. Plants classified as dying had also increased to 40% by 2003.
More seedlings were encountered in 1985 and 1991, with slight fluctuations in the number of young plants.
Dead plants, included in sampling after 1992, are abundant at 2,300 plants/acre in 1998 and 1,740 in 2003, and
outnumber live plants by a ratio of 2:1 in both years. The percentage of plants displaying poor vigor has
increased from 14% in 1985 to 40% in 1998 and 2003. The proportion of shrubs displaying heavy hedging
declined from 24% in 1985, to 6% in 1991, and 0% by 2003. The proportion of shrubs displaying moderate
use has ranged from 67% in 1985 to 19% in 1991. The average height of mature sagebrush has remained
similar in all readings and averaged 14 inches in 2003. Average crown diameter has fluctuated from 13 inches
in 1991 to 23 inches in 1998.

Considering all these factors, trend for sagebrush in 2003 is slightly downward due to a decline in density,
increased decadence, and an higher proportion of plants classified as dying. No seedlings were encountered in
1998 or 2003 and young plants are only moderately abundant.

Management background information, photographs, and knowledgeable plant identification add to the
database for each site. Management and background information for each site is obtained from the
administering agency. Permanently located photographs are taken including a general view down and back up
the baseline. A close-up of each half-high baseline post further characterizes individual sites. Correct plant
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identification is critical for a complete and accurate site analysis. Species identification mostly follows "A
Utah Flora™ (Welsh et al. 2003). In some cases, most notably Agropyron and Purshia, the species names used
by the Range Trend Study Plant Species List (Giunta 1983) and the Intermountain Flora (Cronquist et al.
1977) are retained to maintain continuity and alleviate confusion with earlier published reports.
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REPORT FORMAT

The name of the site and directions for locating the site are given on the location page. Also included on this
page are the elevation, slope, vegetation type, arrangement and diagrammatic sketch of the baseline, and the
location on a topographical map. The 7.5 minute topographical map name and public land survey description
are located below the map. In addition, UTM coordinates (NAD 83) follow the public land survey location.
Compass bearings are in degrees relative to magnetic north, unless specified as true north (T).

A discussion of the study site includes descriptions of the site’s physical characteristics, soil, ground cover,
vegetative community, and species composition as well as information on the treatment conducted. A
comparison of the pre-treatment data to post-treatment data occurs prior to the trend assessment section. The
trend assessment is based upon the comparison of the recent year and the previous years’ data. Additional
assessment is made by comparing photographs from year to year.

Tables with the compiled data follow the study discussions. A computer-generated data summary presents the
pooled data for nested frequency, quadrat frequency, basic ground cover, soil characterization, shrub density,
and shrub characterization. A nonparametric statistical analysis, the Friedman test, is performed on the nested
frequency values between years. This analysis indicates significance levels between species over time at alpha
=0.10. Significant changes are indicated in the herbaceous trends table with subscript letters.
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COLDWATER 1 WRI, 1R-4

Vegetation Type: Wyoming Big Sagebrush

Range Type: N/A

NRCS Ecological Site Description: Semidesert Gravelly Loam (Wyoming Big Sagebrush) North,
R028AY215UT

Land Ownership: Private

Elevation: 4692 ft. (1430 m)

Aspect: northeast

Slope: 1%

Transect bearing: 73° magnetic

Belt placement: line 1 (11ft), line 2 (34ft), line 3 (59ft), line 4 (71ft), line 5 (95ft)

Directions:

Head west on SR-42 from Snowville, UT to Curlew Junction and turn south (left) onto SR-30 and drive
toward Park Valley, UT. Drive to mile marker 66 and proceed another 0.3 miles and turn right. Drive north
on this dirt road 0.95 miles to a cattle guard and continue another 0.3 miles to the witness post on the east
(right) side of the road. From the witness post, walk 41 paces at 59°M to the 0' stake. The 0’ stake is marked
with browse tag #56.

Map Name: Black Butte Diagrammatic Sketch:
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Township: 13N, Range: 11W, Section: 57 GPS: NAD 83, UTM 12S 322707 E 4637863 N




COLDWATER 1 - WRI STUDY 1R-4
Project #163

Site Description

Site Information: This study was established in 2005 prior to a cheatgrass (Bromus tectorum) control study
about 10 miles northeast of Park Valley, UT. In the fall of 2007, the entire project area was burned in a
prescribed fire by FFSL. After the fire, the herbicide Plateau was aerially applied. In November and
December the entire project area was drilled using two rangeland drills. Cattle use was low in 2005 and 2009,
and deer/pronghorn use was low in 2009 (Table - Pellet Group Data). Soil erosion condition was classified as
stable in both 2005 and 2009.

Browse: Wyoming big sagebrush (Artemisia tridentata ssp. wyomingensis) is the preferred browse species, but
was greatly reduced years ago when it was sprayed and reseeded to improve the site for grazing.
Unfortunately, cheatgrass took over the site. The purpose of the treatment is to improve the browse
component.

Herbaceous Understory: Cheatgrass is the dominant grass species on the site. The treatment reduced
cheatgrass significantly in nested frequency, but it is still common and provided the majority of grass cover on
the site in 2009. Perennial grass species increased after the treatment with crested wheatgrass (Agropyron
cristatum) and Sandberg bluegrass (Poa secunda) being the most common perennial grass species on the site.
No other grass species provided more than 1% of cover in 2009. Forbs are fairly diverse, but are dominated by
weedy annual species. Russian thistle (Salsola iberica) is the dominant species in cover on the site. The most
common perennial forbs are yellow salsify (Tragopogon dubius) (a biennal) and gooseberryleaf globemallow
(Sphaeralcea grossulariaefolia) (Table - Herbaceous Trends).

Pre vs. Two Years Post Treatment
Browse: No Wyoming big sagebrush canopy cover was measured in 2009 after providing less than 1% cover
in 2005.

Grass: Perennial grasses have doubled in sum of nested frequency and cover has increased from 2% to 6%.
Annual grasses have declined 72% in sum of nested frequency and cover has decreased from 48% to 11%
since the treatment. There was a significant decrease in the nested frequency of cheatgrass and sixweeks
fescue (Vulpia octoflora) and a significant increase in crested wheatgrass. The seeded species pubescent
wheatgrass (Agropyron intermedium) and western wheatgrass (A. smithii) were sampled for the first time in
2009. Even with the decrease in cheatgrass, it is still the dominant grass on the site.

Forb: The sum of nested frequency for perennial forbs has declined 86% and cover decreased from 14% to 7%
after the treatment. The sum of nested frequency of annual forbs decreased substantially, but cover increased
from 15% to 24%. Much of this increase in cover is due to a large increase in cover of Russian thistle which
may have been a result of the study being sampled later in the growing season in 2009. No seeded forb species
were sampled.



Seed Mix
Project name: Coldwater Ranch

WRI Database #: 163 Size (acres): 2000 Size (acres): 2000
Mix lot #: nr-rg-cr-08 Mix Lot #: nr-rg-crfb-08
Seed type Ibsinmix  Ibs/acre  Seed type Ibs in mix Ibs/acre
Alfalfa 'Ladak’ 293 0.15 Forage Kochia--Humbolt NV 800 0.40
Alfalfa 'Ranger' 600 0.30 Sagebrush, Wyoming--Beaver UT 610 0.31
Alfalfa 'Spredor 4' 700 0.35 Western Yarrow 100 0.05
Cicer Milkvetch 'Lutana’ 150 0.08 BULKPOUNDS PER ACRE: 0.76
Crested Wheatgrass 'Ephraim’ 1000 0.50 PLS POUNDS PER ACRE: 0.45
Crested Wheatgrass 'Hycrest' 1081 0.54
Alfalfa 'Ladak’ 350 0.18
Fourwing Saltbush--Juab/Millard UT 696 0.35
Great Basin Wildrye 'Trailhead' 2000 1.00
Pubescent Wheatgrass 1770 0.89
Pubescent Wheatgrass 250 0.13
Russian Wildrye 2000 1.00
Cicer Milkvetch 'Lutana’ 824 0.41
Sainfoin 'Eski' 2000 1.00
Small Burnet 'Delar' 2000 1.00
Snake River Wheatgrass 'Secar' 1066 0.53
Snake River Wheatgrass 'Secar' 900 0.45
Western Wheatgrass 'Arriba’ 2000 1.00
Canby Bluegrass 'Canbar’ 400 0.20
BULK POUNDS PER ACRE: 10.04
PLS POUNDS PER ACRE: 8.68
HERBACEOUS TRENDS--
Management unit 01R, Study no: 4
Species Nested Average
y Frequency [Cover %
o 05 09 | 05 09
G| Agropyron cristatum a3 p24 A0 215
G| Agropyron intermedium - 9 - 72
G| Agropyron smithii - 3 - .03
G| Agropyron spicatum - 12 - .75
G| Bromus tectorum (a) v488  ,178| 45.69 10.76
G| Oryzopsis hymenoides 7 10 .33 14
G|Poa secunda 42 57( 111 1.68
G| Sitanion hystrix 5 4 .33 .82
G| Vulpia octoflora (a) p158 1] 1.89 .00
Total for Annual Grasses 646 179| 4759 10.76
Total for Perennial Grasses 57 119 187 631
Total for Grasses 703 298| 49.46 17.07
FAllium sp. - 3 - .03
F | Astragalus sp. 5 - 21 -
F | Descurainia pinnata (a) 13 3 .05 .18
F|Erigeron pumilus 1 - .00 -
F | Erodium cicutarium () 13 - 24 -
F | Ipomopsis congesta - 1 - .00




T . Nested Average

y Species Frequency [Cover %

o 05 ‘09 | '05  '09
F[Lactuca serriola p403 -1 11.85 -
F | Machaeranthera canescens 1 - .03 -
F|Malcolmia africana 7 - .06 -
F | Penstemon sp. - 13 - .56
F|Phlox longifolia 5 - .04 -
F|Ranunculus testiculatus (a) p237 Dl 3.65 .01
F|Salsola iberica (a) v416 244 9.88 23.64
F|Senecio sp. 2 - .03 -
F | Sisymbrium altissimum (a) 52 -l 114 15
F | Sphaeralcea coccinea p15 - .48 -
F | Sphaeralcea grossulariifolia - L1l - 199
F | Tragopogon dubius 27 38 1.05 4.40
F|Unknown cruciferae 5 - .06 -
F | Unknown forb-annual (a) - 6 - .04
Total for Annual Forbs 731 258 14.98 24.02
Total for Perennial Forbs 471 66| 13.84 6.99
Total for Forbs 1202 324 28.82 31.02

Values with different subscript letters are significantly different at alpha = 0.10

CANOPY COVER, LINE INTERCEPT--
Management unit 01R, Study no: 4

Species Percent Cover

'05 ‘09
Artemisia tridentata vaseyana 15 -
Chrysothamnus nauseosus .83 -
BASIC COVER--
Management unit 01R, Study no: 4

Average

Cover Type Covergo %

'05 '09
Vegetation 67.18 43.95
Rock .98 57
Pavement 535 19.32
Litter 16.92 12.73
Cryptogams .28 0
Bare Ground 1410 41.25




PELLET GROUP DATA--
Management unit 01R, Study no: 4

Type Quadrat Days use per acre (ha)

Frequency

‘05  '09 '05 ‘09
Rabbit 1 - - -
Cattle 4 - 12 (29) 2 (5)
Deer/Pronghorn - - - 3(7)
SOIL ANALYSIS DATA --
Management unit 1R, Study no: 4, Study Name: Cold Water 1
Effective rootin loam
depth (in) ’ PH %sand | %silt | %clay %OM | PPMP | PPMK | ds/m
13.3 7.6 34.2 42 23.8 1 6.5 492.8 0.6

BROWSE CHARACTERISTICS--
Management unit 01R, Study no: 4

Y

r Average Height Crown (in)

Artemisia tridentata wyomingensis

05 | 20/26
09 |-/

Atriplex canescens

05| -/-
09 | 22/47

Chrysothamnus nauseosus

05]19/25
09 |-/




COLDWATER 2 WRI, 1R-5

Vegetation Type: Wyoming big sagebrush

Range Type: N/A

NRCS Ecological Site Description: Semidesert Gravelly Loam (Wyoming Big Sagebrush) North,
R028AY?215UT

Land Ownership: Private

Elevation: 4,741 ft. (1,445 m)

Aspect: northeast

Slope: 1%

Transect bearing: 243° magnetic

Belt placement: line 1 (11ft), line 2 (34ft), line 3 (59ft), line 4 (71ft), line 5 (95ft)

Directions:

Head west on SR-42 from Snowville UT to Curlew Junction and turn south (left) onto SR-30 and drive toward
Park Valley, UT. Drive to mile marker 66 and proceed another 0.3 miles to a turn west. Drive north on this
dirt road 1.25 miles to the witness post of 1R-4 on the east side of the road. Continue 035 miles to the witness
post on the west of the road. From the witness post, walk 45 paces at 243° M to the 0’ stake. The 0’ stake is
marked with browse tag #57.

Map Name: Black Butte Diagrammatic Sketch:
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COLDWATER 2 - WRI STUDY 1R-5
Project #163 Reference

Site Description

Site Information: The Coldwater 2 study was established as an untreated reference study in companion to the
Coldwater 1 study and is located just to the west of the treatment site. The treatment area is located
approximately 10 miles northeast of Park Valley, Utah. Pellet group data estimated moderate cattle use in
2005 and 2009. Due to difficulties distinguishing between species, deer and pronghorn pellets were counted
together. Estimated deer/pronghorn use was low in 2009 (Table - Pellet Group Data). Soil erosion condition
was classified as stable in both 2005 and 2009.

Browse: Browse species are very limited on the site. Wyoming big sagebrush (Artemisia tridentata ssp.
wyomingensis) is the dominant browse and increased in canopy cover from 2005 to 2009. Prostrate kochia
(Kochia prostrata) occurs on the site, but in very low canopy cover (Table - Canopy Cover).

Herbaceous Understory: The annual grass, cheatgrass (Bromus tectorum), is the dominant grass species on the
site and provides almost all of the grass cover on the site. There was a substantial decrease in the cover of
cheatgrass from 2005 to 2009, but it still dominates the grasses. Three perennial grass species, crested
wheatgrass (Agropyron cristatum), Sandberg bluegrass (Poa secunda), and bottlebrush squirreltail (Sitanion
hystrix), were sampled at low frequency and cover since 2005. The site is dominated by annual forbs. Russian
thistle (Salsola iberica), halogeton (Halogeton glomeratus) and burr buttercup (Ranunculus testiculatus)
provided the majority of forb cover in 2009. Perennial forb cover and sum of nested frequency decreased
markedly from 2005 to 2009 (Table - Herbaceous Trends).

Trend Assessments

Browse
e 2005 to 2009 - slightly up (+1): Wyoming big sagebrush canopy cover increased from less than 1% to
3%. Forage kochia has remained similar to past levels.

e 2005 to 2009 - slightly up (+1): Perennial grasses were at similar cover and nested frequency levels.
Cheatgrass declined significantly in nested frequency and cover decreased from 29% to 6%.

e 2005 to 2009 - down (-2): The sum of nested frequency for perennial forbs decreased by 80% and
cover decreased from 10%to 2%. Weedy annual species have increased in nested frequency and cover
and provided 38% total cover in 2009.



HERBACEOUS TRENDS--
Management unit 01R, Study no: 5

T . Nested Average

y Species Frequency [Cover %

o 05 09 | 05 09
G| Agropyron cristatum 1 10 .04 51
G| Bromus tectorum (a) p450 ,190| 29.08 6.34
G| Poa secunda o4 .36 .76 .62
G| Sitanion hystrix 30 25 .95 .28
G| Vulpia octoflora (a) p31 - A3 -
Total for Annual Grasses 481 190 29.21 6.34
Total for Perennial Grasses 85 71] 175 141
Total for Grasses 566 261| 30.96 7.75
FAllium sp. p10 - .05 -
F | Astragalus sp. 3 - .03 -
F|Camelina microcarpa (2) - 21 - 27
F|Cardaria draba p34 - .75 -
F | Descurainia pinnata (a) 13 - .04 -
F | Erodium cicutarium (a) - 4 - 15
F | Halogeton glomeratus (a) - pl40 - 10.77
F|lva axillaris - 27 - 117
F[Lactuca serriola 269 3| 8.35 .03
F | Lepidium perfoliatum (a) p107 -| 8.00 -
F|Malcolmia africana 9 - 21 -
F|Medicago sativa - - .00 -
F [Penstemon sp. - 1 - .00
F|Phlox longifolia 5 10 .04 .09
F | Polygonum douglasii (a) 2 - .01 -
F|Ranunculus testiculatus (a) p396 274 1531 743
F|Salsola iberica (a) 126 4,263 1.04 19.80
F|Sisymbrium altissimum (a) 4 - .03 -
F | Sphaeralcea coccinea 5 - .16 -
F | Sphaeralcea grossulariifolia - 2 - 33
F | Thlaspi montanum - pl2 - .20
F | Tragopogon dubius 19 17 31 .58
Total for Annual Forbs 648 702| 24.45 38.44
Total for Perennial Forbs 354 72] 993 241
Total for Forbs 1002 774| 34.38 40.86

Values with different subscript letters are significantly different at alpha = 0.10

CANOPY COVER, LINE INTERCEPT--
Management unit 01R, Study no: 5

Species Percent Cover
'05 ‘09

Artem!5|a trlglentata 15 283

wyomingensis

Kochia prostrata - 51




BASIC COVER--
Management unit 01R, Study no: 5

Average

Cover Type Cover% %
'05 '09

Vegetation 56.84 46.40
Rock 1.08 49
Pavement 2.57 3.81
Litter 27.95 41.73
Cryptogams 2.98 .03
Bare Ground 26.48 33.62

PELLET GROUP DATA--
Management unit 01R, Study no: 5

Type Quadrat Frequency | [ Days use per acre (ha)
'05 ‘09 '05 ‘09
Rabbit 3 4 - -
Deer - 1 - 5(12)
Cattle 13 3| | 46 (115) 33(82)
Deer/Pronghorn - 3 - 1(3)

SOIL ANALYSIS DATA --

Management unit 1R, Study no: 5, Study Name: Cold Water 2

Effective rootin clay loam
depth (in 91  pH Dy (f;)sm ociay | ¥OM | PPMP | PPMK | dsim
9.7 8.2 24.2 41 34.8 11 6.6 937.6 0.9
BROWSE CHARACTERISTICS--
Management unit 01R, Study no: 5
Y
r Average Height Crown (in)
Artemisia tridentata wyomingensis
05 20/22
09 23/31
Chrysothamnus nauseosus
05 -/-
09 18/28
Chrysothamnus viscidiflorus viscidiflorus
05 13/17
09 18/30
Kochia prostrata
05 -/-
09 25/37
Opuntia sp.
05 5/8
09 6/10
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DAIRY VALLEY GIP 1 WRI, 1R-12

Vegetation Type: Mountain big sagebrush

Range Type: Substantial deer winter; crucial year-long elk

NRCS Ecological Site Description: Upland Juniper Savanna (Utah Juniper), R025XY322UT
Land Ownership: SITLA

Elevation: 5,883 ft. (1,793 m)

Aspect: southeast

Slope: 3-5%

Transect bearing: 355° magnetic

Belt placement: line 1 (11ft), line 2 (34ft), line 3 (59ft), line 4 (71ft), line 5 (95ft)

Directions:

Head west on SR-42 from Snowville to Curlew Junction, turn south (left) onto SR-30, and drive toward Park
Valley. Turn left onto Grouse Creek Road and follow it until the pavement ends. From the pavement, drive 0.5
miles to a right turn and then go 0.1 miles to a dump on the left side of the road. Continue 3.2 miles to the road
leading to 1R-13 and stay to the right. Drive 0.6 miles to another fork and stay on the main road (right). Go 1.7
miles, take the right fork, and continue 1.5 miles to a gate. From the gate, go 2.0 miles, staying left at the fork.
Drive 0.6 miles to a witness post on the right side of the road. From the witness post, walk 59 paces at 357° M
to the 0’ stake. The 0’ stake is marked with browse tag # 247.

Map Name: Death Creek Reservoir Diagrammatic Sketch:

-
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357°

100 + Grouse Creek
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dead end
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To 1R-13 l

N

j ‘

1R-12-09
Dairy Valley GIP 1

Township: 12N, Range: 19W, Section: 28 GPS: NAD 83, UTM 11T 747227 E 4624581 N or

PS: NAD 83, UTM 12S 248546 E 4624584 N
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DAIRY VALLEY GIP 1 - WRI STUDY 1R-12
Project #992

Site Description

Site Information: This study was established in 2008 to monitor effects of the post-fire chaining treatment after
the Dairy Valley Fire, which burned in 2007. This study monitors a mountain big sagebrush (Artemisia
tridentata ssp. vaseyana) and stickyleaf low rabbitbrush (Chrysothamnus viscidiflorus ssp. viscidiflorus)
community. This area was aerially seeded and chained following the fire in the fall of 2007. A total of 6,900
acres of private and SITLA land were aerially seeded after the wildfire using a species diverse seed mix. This
was done in December of 2007. In the spring of 2008, starting May 31st, 2,700 acres of private and SITLA
lands were chained one way using an Ely chain. Pellet group data in 2008 estimated low deer and cattle use.
Pellet group data in 2009 estimated low elk use and moderately low cattle use (Table - Pellet Group Data).

Browse: Mountain big sagebrush is the preferred browse species sampled on the site. Stickyleaf low
rabbitbrush is the dominant browse species on the site providing the majority of canopy cover. Antelope
bitterbrush (Purshia tridentata) has been sampled in low density on the site (Table - Browse Characteristics),
but provides little cover (Table - Canopy Cover).

Herbaceous Understory: Nine grass species were sampled in 2009, cheatgrass (Bromus tectorum) being the
only annual species. Sandberg bluegrass (Poa secunda) is the most common grass species providing the
majority of the grass cover. Cheatgrass is common and was the second most abundant grass on the site in
2009, following the treatment. Forbs are diverse and abundant, but the low quality forage species longleaf
phlox (Phlox longifolia) dominates the forb component (Table - Herbaceous Trends).

Pre vs. One Year Post Treatment

Browse: Mountain big sagebrush canopy cover increased from 4% to 10%, while stickyleaf low rabbitbrush
canopy cover declined from 18% to 12%. Antelope bitterbrush canopy cover increased slightly, but is still low,
and rubber rabbitbrush (Chrysothamnus nauseosus) was sampled for the first time at low cover.

Grass: The sum of nested frequency of perennial grasses remained similar to 2008, while cover increased from
8% to 17%. There was a significant increase in the nested frequency of cheatgrass and cover increased from
less than 1% to 2%. The seeded species crested wheatgrass (Agropyron cristatum) and intermediate
wheatgrass (A. intermedium) were sampled for the first time in 2009. Bluebunch wheatgrass (Agropyron
spicatum) was present on the site before it was seeded with the treatment, but increased significantly in nested
frequency after the treatment.

Forb: The sum of nested frequency of perennial forbs stayed similar while cover nearly doubled from 8% to
14%. No seeded species were sampled in 2009, following the treatment. The forb community is still
dominated by longleaf phlox. Annual forbs remain a minor part of the community.
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Seed Mix
Project name: Dairy Valley
WRI Database #: 992

Mix lot #: nr-rg-dv-08 Size (acre): 6300

Seed type Ibs in mix Ibs/acre

Alfalfa 'Ladak’ 7100 1.13

Alfalfa 'Ranger' 2350 0.37

Bluebunch WG 'P-7' 6300 1.00

Canby Bluegrass ‘Canbar’ 2239 0.36

Crested Wheatgrass 'Hycrest' 5500 0.87

Crested Wheatgrass 'Nordan' 5500 0.87

Forage Kochia 'Immigrant' 2300 0.37

Great Basin Wildrye 'Trailhead' 3400 0.54

Intermediate Wheatgrass 'Oahe’ 6300 1.00
Orchardgrass 'Paiute’ 3200 0.51

Pubescent Wheatgrass 6300 1.00

Sainfoin 'Eski' 6301 1.00

Small Burnet 'Delar' 6296 1.00

Snake River Wheatgrass 'Secar' 6300 1.00

Yellow Sweetclover 3200 0.51

BULK POUNDS PER ACRE: 11.52

PLS POUNDS PER ACRE: 10.30
HERBACEOUS TRENDS--
Management unit 01R, Study no: 12

T . Nested Average

y Species Frequency |Cover %

o 08 09 | '08 09
G| Agropyron cristatum - 3 - .30
G| Agropyron intermedium - 53 - 194
G| Agropyron smithii b/7 23| 1.26 .65
G| Agropyron spicatum D pl8 .01 A7
G| Bromus tectorum (a) 060 137 29 224
G| Koeleria cristata D 19 .04 .45
G| Oryzopsis hymenoides 4 1 .01 .03
G| Poa fendleriana 3 - A5 -
G|Poa secunda 232 239| 559 1257
G| Sitanion hystrix 39 25 48  1.06
Total for Annual Grasses 60 137 0.28 224
Total for Perennial Grasses 365 381 7.56 17.19
Total for Grasses 425 518 7.85 19.43
F[Achillea millefolium 3 - .00 -
F|Agoseris glauca 96 .22 .99 .04
FAllium sp. 40 133 10 1.96
F | Aster sp. 9 - .02 -
F | Astragalus convallarius 4 10 .05 .06
F | Astragalus sp. p14 a3 .10 .06
F|Camelina microcarpa (2) 4 15 .00 A1
F | Chaenactis douglasii 3 1h23 .04 14
F | Chenopodium leptophyllum(a) 5 - .01 -
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T . Nested Average

y Species Frequency [Cover %

o 08 09 | '08 09
F|Cirsium sp. 1 2 .00 .04
F|Comandra pallida 18 21 14 .25
F | Cordylanthus sp. (a) - b9 - .26
F | Crepis acuminata 5 7 .04 .06
F | Descurainia pinnata (a) - 13 - 52
F | Gayophytum ramosissimum(a) 3 pll .00 .05
F[Lactuca serriola 8 80 .05 1.10
F | Lappula occidentalis (a) D pl2 .00 22
F | Penstemon sp. 16 14 A2 A3
F|Phlox longifolia p356 ,288| 5.78 9.81
F | Polygonum douglasii (a) 18 20 .04 12
F | Ranunculus testiculatus (a) 1 - .00 -
F | Taraxacum officinale 7 1 .01 .03
F | Tragopogon dubius b25 D .32 .09
F|Veronica biloba (a) b25 - A2 -
Total for Annual Forbs 61 80 020 131
Total for Perennial Forbs 605 609 7.81 13.81
Total for Forbs 666 689 8.01 15.13

Values with different subscript letters are significantly different at alpha = 0.10

CANOPY COVER, LINE INTERCEPT--
Management unit 01R, Study no: 12

Species Percent Cover
'08 '09
Artemisia tridentata vaseyana 393 10.18
Chrysothamnus nauseosus - 81
\C/:ii;?i/g%tli;a:lr;r;nus viscidiflorus 1781 1171
Purshia tridentata .36 .63

POINT-QUARTER TREE DATA--
Management unit 01R, Study no: 12

Species Trees per Average
P Acre diameter (in)
'08 ‘09 ‘08 '09
Juniperus osteosperma <18 <18 15 24
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BASIC COVER--
Management unit 01R, Study no: 12

Average

Cover Type Cover% %
'08 '09

Vegetation 3254 48.25
Rock 2.27 43
Pavement 11.18 10.32
Litter 24.38 24.23
Cryptogams .03 0
Bare Ground 4215 35.30

PELLET GROUP DATA--
Management unit 01R, Study no: 12

Type Srl;?]r:r:cy Days use per acre (ha)
‘08 ‘09 '08 '09

Sheep - 1 - -
Rabbit 2 4 - -
Horse 1 - - -
Deer 1 2 1(3) -
Cattle 20 7 4(9) 28 (68)
Elk - - - 1(3)
BROWSE CHARACTERISTICS--
Management unit 01R, Study no: 12

Y

r Average Height Crown (in)

Amelanchier utahensis

08 22/24

09 31/34
Artemisia tridentata vaseyana

08 13/19

09 13/19
Chrysothamnus nauseosus

08 28/35

09 20/27
Chrysothamnus viscidiflorus viscidiflorus

08 11/18

09 11/19
Eriogonum corymbosum

08 8/13

09 -/-

Opuntia sp.

08 4/11

09 5/13

Purshia tridentata

08 14/38

09 15/31
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Y

r Average Height Crown (in)
Symphoricarpos oreophilus

08 6/15
09 -/-
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DAIRY GIP 1 REFERENCE WRI, 1R-15

Vegetation Type: Burned mountain big sagebrush

Range Type: Substantial deer winter; crucial year-long elk

NRCS Ecological Site Description: Upland Juniper Savanna (Utah Juniper), R025XY322UT
Land Ownership: BLM

Elevation: 5,833 ft. (1,778 m)

Aspect: east

Slope: 3%

Transect bearing: 93° magnetic

Belt placement: line 1 (11ft), line 2 (34ft), line 3 (59ft), line 4 (71ft), line 5 (95ft)

Directions:

Head west on SR-42 from Snowville to Curlew Junction, turn south (left) onto SR-30, and drive toward Park
Valley. Turn left onto Grouse Creek Road and follow it until the pavement ends. From the pavement, drive 0.5
miles to a right turn and then go 0.1 miles to a dump on the left side of the road. Continue 3.2 miles to the road
leading to 1R-13 and stay to the right. Drive 0.6 miles to another fork and stay on the main road (right). Go 1.7
miles, take the right fork, and continue 1.5 miles to a gate. From the gate, go 2.0 miles, staying left at the fork.
Drive 0.55 miles to a witness post on the right side of the road. From witness post go 10 paces at 8° to 0’
stake.

Map Name: Death Creek Reservoir Diagrammatic Sketch:

Walk 10 paces at 8°M

o Grouse Creek
- - 2.0mi

=
0
96“‘6

Feci 1.5 mi .

.6 mi 01 .-";0.5
0.6 3.2mi mi { mi
mi /

dead end
dump |

To 1R-13 l

N

j ‘

1R-15-09
Dairy Valley GIP 1
Reference

Township: 12N, Range: 19W, Section: 28 GPS: NAD 83, UTM 11T 747227 E 4624581 N or

PS: NAD 83, UTM 12S 248235 E 4624738 N
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DAIRY VALLEY GIP 1 REFERENCE - WRI STUDY 1R-15
Project #992 Reference

Site Description

Site Information: This study was established in 2009 as a reference study to the Dairy Valley GIP 1 study, 1R-
12, in a mountain big sagebrush (Artemisia tridentata ssp. vaseyana) and sticklyleaf low rabbitbrush
(Chrysothamnus viscidiflorus ssp. viscidiflorus) community adjacent to the treated site. This area burned in
the Dairy Valley Fire of 2007 and was seeded aerially, but not chained. Pellet group data estimated low cattle
use in 2009 (Table - Pellet Group Data).

Browse: Stickyleaf low rabbitbrush is the dominant browse species on this site providing all of the notable
canopy cover. The only other species that provided any cover was antelope bitterbrush (Purshia tridentata),
but cover was negligible in 2009 (Table - Canopy Cover). This area was not chained following a burn leaving
67 standing dead juniper (Juniperus osteosperma) trees/acre.

Herbaceous Understory: Eight grass species were sampled on this study, with cheatgrass (Bromus tectorum)
being the only annual. Sandberg bluegrass (Poa secunda) was the most common grass on site and provided
most of the perennial grass cover. Cheatgrass is common and provides nearly as much cover as Sandberg
bluegrass. Forbs are fairly diverse, but longleaf phlox (Phlox longifolia) was the most common forb and
provided over 75% of the perennial forb cover (Table - Herbaceous Trends).

Seed Mix
Project name: Dairy Valley
WRI Database #: 992

Mix lot #: nr-rg-dv-08 Size (acre): 6300
Seed type Ibs in mix Ibs/acre
Alfalfa 'Ladak’ 7100 1.13
Alfalfa 'Ranger' 2350 0.37
Bluebunch WG 'P-7' 6300 1.00
Canby Bluegrass 'Canbar’ 2239 0.36
Crested Wheatgrass 'Hycrest' 5500 0.87
Crested Wheatgrass 'Nordan' 5500 0.87
Forage Kochia 'Immigrant' 2300 0.37
Great Basin Wildrye 'Trailhead' 3400 0.54
Intermediate Wheatgrass 'Oahe’ 6300 1.00
Orchardgrass 'Paiute’ 3200 0.51
Pubescent Wheatgrass 6300 1.00
Sainfoin 'Eski' 6301 1.00
Small Burnet 'Delar’ 6296 1.00
Snake River Wheatgrass 'Secar' 6300 1.00
Yellow Sweetclover 3200 0.51
BULK POUNDS PER ACRE: 11.52
PLS POUNDS PER ACRE: 10.30
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HERBACEOUS TRENDS--
Management unit 01R, Study no: 15

T . Nested  |Average
y Species Frequency | Cover %
o 09 09

G| Agropyron cristatum 3 .16
G| Agropyron smithii 21 91
G| Agropyron spicatum 21 .66
G| Bromus tectorum (a) 145 4.08
G|Koeleria cristata 11 .48
G| Oryzopsis hymenoides 3 .09
G|Poa secunda 154 5.99
G| Sitanion hystrix 21 .58
Total for Annual Grasses 145 4.08
Total for Perennial Grasses 234 8.88
Total for Grasses 379 12.96
F|Agoseris glauca 11 .16
FAllium sp. 74 72
F | Astragalus convallarius 11 .09
F | Astragalus utahensis 1 .00
F|Camelina microcarpa (a) 22 .87
F | Chaenactis douglasii 7 .54
F | Cirsium sp. 1 .00
F|Comandra pallida 13 33
F|Cordylanthus sp. (a) 8 .09
F | Crepis acuminata 6 .18
F | Descurainia pinnata (a) 10 111
F | Gayophytum ramosissimum(a) 11 12
F|Lactuca serriola 1 .03
F | Lappula occidentalis (a) 5 .10
F|Linum lewisii - .03
F | Lupinus sp. 1 .03
F | Microsteris gracilis (a) 13 .05
F|Phlox longifolia 303 10.47
F | Polygonum douglasii (a) 45 .53
F|Ranunculus testiculatus (a) 3 .00
F|Stellaria jamesiana 2 .00
F | Taraxacum officinale 3 .03
F | Thlaspi montanum 13 .25
F | Tragopogon dubius 3 .06
F | Unknown forb-annual (a) 36 .67
F | Unknown forb-perennial 4 15
F|Zigadenus paniculatus 3 .01
Total for Annual Forbs 153 3.56
Total for Perennial Forbs 457 13.12
Total for Forbs 610 16.69

Values with different subscript letters are significantly different at alpha = 0.10
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CANOPY COVER, LINE INTERCEPT--
Management unit 01R, Study no: 15

Species Percent
Cover
'09
Chrysothamnus viscidiflorus
visc)i/diflorus 16.39
Purshia tridentata -

POINT-QUARTER TREE DATA--
Management unit 01R, Study no: 15

Trees per Average
Species P diameter
Acre .
(in)
'09 '09
Juniperus osteosperma 67 (Dead) -
BASIC COVER--
Management unit 01R, Study no: 15
Average
Cover Type Cover %
'09
Vegetation 35.95
Rock 1.01
Pavement 16.13
Litter 14.63
Bare Ground 42.73

PELLET GROUP DATA--

Management unit 01R, Study no: 15

Type Quadrat 22?255:
Frequenc
quency (ha)
'09 '09
Deer 1 -
Cattle 3 9 (22)
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BROWSE CHARACTERISTICS--
Management unit 01R, Study no: 15

Y
r Average Height Crown (in)

Amelanchier utahensis

09 | 31/48

Artemisia tridentata vaseyana

09 | 417

Chrysothamnus viscidiflorus viscidiflorus

09 | 10/17

Opuntia sp.

09 | 5/14

Purshia tridentata

09]6/9

21



WOODRUFF LONGHILL SAGEBRUSH IMPROVEMENT WRI, 2R-11

Vegetation Type: Wyoming Big Sagebrush

Range Type: Crucial deer winter; substantial elk winter

NRCS Ecological Site Description: Upland Stony Loam (Wyoming Big Sagebrush), R047XA338UT
Land Ownership: BLM

Elevation: 6,807 ft. (2,075 m)

Aspect: Northeast

Slope: 3%-4%

Transect bearing: 44° magnetic

Belt placement: Read Baseline, No Belts

Directions:

From SR-16 (Woodruff Mainstreet) turn left onto SR-39 (towards Monte Cristo) and follow for 3.8 miles.
Turn right (north) onto a dirt road and continue for 1.15 miles to an intersecting dirt road just north of a saddle.
Turn left (west) for 0.1 miles. Witness post is on the right. 0’ stake is 6 paces at 0°.

Map Name: Woodruff Diagrammatic Sketch:
v =7 T :

e, 0.1 mi
* WP

6 paces at 0"M

2R-11-09
Woodruff Longhill

Sagebrush
Improvement

Township: 9N Range: 6E Section: 11 GPS: NAD 83, UTM 12S 480154 E 4596846 N
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WOODRUFF LONGHILL SAGEBRUSH IMPROVEMENT - WRI STUDY 2R-11
Project #1477

Site Description

Site Information: This site was established in 2009 in a Wyoming big sagebrush (Artemisia tridentata ssp.
wyomingensis) community prior to a Spike® treated sagebrush thinning scheduled for the fall of 20009.
Treatment has been delayed due to the possible presence of pygmy rabbits on the site. Pellet group data in
2009 indicated moderately high deer use, low elk use, and moderately low cattle use (Table - Pellet Group
Data). Soil erosion condition was classified as slight in 2009 due to surface litter movement and the presence
of flow patterns.

Browse: The dominant browse species on the site is Wyoming big sagebrush which provides a high amount of
canopy cover on the site. The only other browse sampled with notable cover was stickyleaf low rabbitbrush
(Chrysothamnus viscidiflorus ssp. viscidiflorus) (Table - Canopy Cover).

Herbaceous Understory: Crested wheatgrass (Agropyron cristatum) dominates the herbaceous understory
providing over 80% of the grass cover in 2009. Sandberg bluegrass (Poa secunda) is the only other grass of
consequence. Forbs are fairly diverse, but are not abundant in this community. The total forb cover was less
than 1% in 2009 (Table - Herbaceous Trends).

Seed Mix
Project name: Woodruff Longhill Sagebrush Improvement
WRI Database #: 1477

Mix lot #: nr-rg-wlsi-10 Size (acre): 10 Mix Lot #: nr-rg-wlsis-10 Size (acre): 10
Seed type Ibs in mix Ibs/acre Seed type Ibs in mix Ibs/acre
Bluebunch WG 'Anatone’ 30 3.00 Sagebrush, Wyoming--Beaver UT 3 0.30
Great Basin Wildrye 'Trailhead' 10 1.00 Rice Hulls 5 0.50
Western Wheatgrass 'Arriba’ 20 2.00 BULK POUNDS PER ACRE: 8 0.80
Blue Flax 'Appar’ 5 0.50 PLS POUNDS PER ACRE:

Canby Bluegrass ‘Canbar’ 5 0.50
Fourwing Saltbush--Beaver UT 10 1.00

Sainfoin 'Eski’ 20 2.00

Small Burnet 'Delar’ 20 2.00

Western Yarrow 'Eagle Mountain' 2 0.20
BULK POUNDS PER ACRE: 122 12.20
PLS POUNDS PER ACRE: 10.29

HERBACEOUS TRENDS--

Management unit 02R, Study no: 11

T Species Nested  |Average

y [P Frequency | Cover %

p L} 1

e 09 09

G| Agropyron cristatum 284 12.88

G| Elymus junceus 1 .03

G| Poa fendleriana 4 .07

G| Poa secunda 131 2.50

Total for Annual Grasses 0 0

Total for Perennial Grasses 420 15.47

Total for Grasses 420 15.47

F[Alyssum alyssoides () 20 .08
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T . Nested  |Average
y Species Frequency | Cover %
o 09 09

F | Antennaria rosea 3 .00
F | Astragalus convallarius 1 .00
F|Comandra pallida 3 .03
F|Cordylanthus sp. (a) 9 .10
F|Erigeron pumilus 3 .03
F|Eriogonum racemosum - .00
F | Eriogonum umbellatum 6 22
F | Penstemon humilis 6 .01
F | Penstemon sp. 8 .02
F |Phlox austromontana 4 .03
F|Phlox hoodii 18 .09
F|Phlox longifolia 8 .04
F|Ranunculus testiculatus (a) 35 .29
Total for Annual Forbs 64 0.46
Total for Perennial Forbs 60 0.49
Total for Forbs 124 0.96

Values with different subscript letters are significantly different at alpha = 0.10

CANOPY COVER, LINE INTERCEPT--
Management unit 02R, Study no: 11

Species Percent
P Cover

'09
Artem_|5|a trlglentata 23.83
wyomingensis
Chrysothamnus viscidiflorus
I 2.38
viscidiflorus

POINT-QUARTER TREE DATA--
Management unit 02R, Study no: 11

Trees per Average
Species A P diameter
cre .
(in)
'09 '09
Juniperus osteosperma 20 4
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BASIC COVER--
Management unit 02R, Study no: 11

Average

Cover Type Cover% %
'09

Vegetation 41.25
Rock A3
Pavement 1.60
Litter 39.90
Cryptogams 2.53
Bare Ground 27.43

PELLET GROUP DATA--
Management unit 02R, Study no: 11

Type Quadrat '32?23?5
Frequency (ha)
'09 '09
Rabbit 21 -
Deer 33 82 (202)
Cattle 4 20 (50)
Elk - 1(2)

BROWSE CHARACTERISTICS--
Management unit 02R, Study no: 11

Yr | Average Height Crown (in)
Artemisia tridentata wyomingensis

09 | 15/23
Chrysothamnus viscidiflorus viscidiflorus
09 | 9/14
Tetradymia canescens

09 | 4/13
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WOODRUFF LONGHILL SAGEBRUSH REFERENCE WRI, 2R-12

Vegetation Type: Wyoming Big Sagebrush

Range Type: Crucial deer winter; substantial elk winter

NRCS Ecological Site Description: Semidesert Loam (Wyoming Big Sagebrush), R034XY212UT
Land Ownership: SITLA

Elevation: 6,653 ft. (2,028 m)

Aspect: East

Slope: 8%-10%

Transect bearing: 279° magnetic

Belt placement: Read Baseline, No Belts

Directions:

From SR-16 (Woodruff Main street) turn left onto SR-39 (towards Monte Cristo) and follow for 3.8 miles.
Turn right (north) onto a dirt road and continue for 1.6 miles staying on the main road until passing a stock
pond. Turn right (northeast) and continue for 1.3 miles. Witness post is on the west side of the road. 0 stake
is 82 paces at 290°.

Map Name: Woodruff Diagrammatic Sketch:

e/ I o722 (7 LN N 1 500°

- ) { /H.\\\ w6688 8 2730

¢/ S5 Y12 ({2 IS % \M.w 82 puces @ 290°M
J;-“ /L,‘ Ji/ | 2R- nz! Woodmﬁj_onghlll Ref from witness post

{ —\/\ wes”

/i 1«

g/ 2R-1209

~ 1 Woodruff Longhill

‘ . Sagebrush Improvement
- —‘% Reference

{'J"")"’—'. ‘I"(/ PSS { \ ()
Township: 9N Range: 6E Section: 2 GPS: NAD 83, UTM 12S 4800855 E 4599058 N
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WOODRUFF LONHILL SAGEBRUSH REFERENCE - WRI STUDY 2R-12
Project #1477 Reference
Site Description

Site Information: This site was established in 2009 as an untreated reference site for the Spike® treatment to
take place at the Woodruff Longhill study, 2R-11, in a Wyoming big sagebrush (Artemisia tridentata ssp.
wyomingensis) and black sagebrush (Artemisia hova) community about a mile and a half to the north of the
treatment study. Pellet group data estimated moderately low deer and cattle use, and low sheep use in 2009
(Table - Pellet Group Data).

Browse: Wyoming big sagebrush is the dominant browse species on the site providing the majority of the
canopy cover. There is a good component of black sagebrush canopy cover, as well. Stickyleaf low
rabbitbrush (Chrysothamnus viscidiflorus ssp. viscidiflorus) is also prevalent on the site (Table - Canopy
Cover).

Herbaceous Understory: Crested wheatgrass (Agropyron cristatum) is the dominant grass species providing
nearly all of the grass cover. Sandberg bluegrass (Poa secunda) is common, but provides little cover. Forbs
are not diverse or abundant. Desert phlox (Phlox austromontana) was the most common forb, but provided
only 1% cover (Table - Herbaceous Trends).

HERBACEOUS TRENDS--

Management unit 02R, Study no: 12

T . Nested  |Average
y Species Frequency | Cover %
" 09 09

G| Agropyron cristatum 358 20.77
G| Poa secunda 102 1.2