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8.1 Scope S & MINING

The results of the baseline soils study for the Sunnyside
Mine permit area is presented in this chapter. Specifically,
this chapter contains information concerning the soil character-
istics, chemical and textural analyses, and reclamation recommend-
ations. The reclamation information pertains primarily to those
currently disturbed areas, or areas which will be disturbed
in the future and will require reclamation (Plate III-1, Structures
and Facilities Map).

The soil survey on the permit area included an Order 3
survey (SCS) on approximately 14,475 acres. Soil samples were
taken for analyses to determine soil suitability for topsoil

material. This study was designed to meet the rules and regulations
of Utah's DOGM.

8.2 Methodology

The Carbon County Soil Survey was used for the Order 3
soil survey on the mine permit area and was the primary source
of soil information (Jensen et. al, 1980). An Order 3 soils
survey is sufficient for the relatively small areas of surface
disturbance resulting from the underground mine activities (Sellnow,
Jensen personal communications). This survey level will be
adequate assuming that no endangered species or toxic soils
are present, or that special engineering is required. ©None
of these conditions is expected to occur at the mine.

In addition to the Order 3 soils survey conducted on the
permit area, an on-site survey of the major disturbed areas
was conducted by Cook (1980). Information from these surveys
is presented in this chapter, in addition to other pertinent
information as cited.

The soils distribution of approximately 14,385 acres was
mapped on a topographic map at a scale of approximately 1" =
2,000' (Scil Identification Map, Plate VIII-1). Profiles for
selected soil series were sampled in the project area. Physical
and chemical properties of the soils were also analyzed. These
data were used to test field observations, confirm soil classifi-
cations, evaluate topsoil ‘suitability, and to make preliminary
soil fertility assessments.

Soil samples were collected and analyzed in two separate
series. The first series of soil samples were taken in the
permit area as follows:
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Soil Sample Series Number One

Soil Type Lab No. Sample Location
PSH 3997 Disturbed slope at the Upper
" bathhouse
IGC 3998 Stockpiled topsoil near slurry
pond
Cic 4368 Undisturbed soil (Grassy Trail

.Creek floodplain)

Refuse 4369 Road runoff silts

These samples were analyzed by the Soils Laboratory of Utah
State University, Logan. The methods and procedures by which
they were analyzed are shown in Table VIII-1. The results of
these analyses are indicated in Table VIII-2.

Soil samples and potential borrow materials were collected
and analyzed by the Soils Testing Laboratory at Colorado State
University, Ft. Collins. The selected samples from the second
series collected from the disturbed sites were sampled to a
depth of four feet from several locations directly adjacent
to surface facilities and within the disturbed areas excavated
for surface facility construction. These disturbed soil samples
were collected in order to characterize this material since
the construction history of the surface facility is unknown.

Soil samples were collected at all industrial and soil borrow
areas (Plate III-23). The results of these analyses are shown
in Table VIII-4. Three test pits were dug within the area that
Borrow Area 1 will be expanded. Discussion of these soil materials
and laboratory analyses from these test pits are included in
Appendix VIII-4. Samples were collected from the Grassy Trail
Creek Dam Borrow Area at the surface and at 18 inches. Since
this is a slide area, normal sampling procedures are inappro-
priate. This Borrow Area has been approved for use by DOGM
(See Figure III—4),

The soil types and sample locations are identified as follows:
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Scil Sample Series Number Two

Soil Type Saﬁple Location
CIcC : South of Rodeo Grounds
IEE East of Tailings Ponds
MTH North of Rodeo Grounds
MRG ' North of Mouth of ﬁole Canyon
Borrow (1) Borrow area No. 1
Borrow (6) Grassy Trail Dam Borrow Area
Disturbed Shop
‘ Disturbed ‘ Preparation Plant
Disturbed | No. 2 Canyon Material Yard

The procedures that were used in the analyses of these soils
are shown in Table VIII-3. The results of these analyses are
shown in Tables VIII-4 and VIII-5. Results of the analyses
indicate that no toxicity problems exist with these materials.

The quantity of borrow material presently available is indicated
in section 3.5.7.1. ' ’

8.3 Soil Resource Information of Mine Plan Area

The. information presented in this section has been derived
from Jensen et.al (1980). Reference may be made to the Soil
Identification Map (Plate VII-1) which covers the permit area.

| RECEIVED
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8.3.1 Soils Identification

Within the 14,475 acre Sunnyside Mines permit area, 33 soil
mapping units were identified; a total of 26 soil series were
identified within this same permit area. The soil mapping units
and list of soil series are identified in Tables VIII-6 and
VIII-7, respectively. The detailed descriptions of the soil
mapping units are included in Appendix VIII-1. The descriptions

of the soil series found on the permit area are found in Appendix
VIII-2.

8.3.2 Soils Description

Information concerning the soil series and mapping unit
descriptions are derived from the Carbon County Soil Survey
(Jensen, et.al, 1980). The detailed descriptions of the soil
mapping units are included in Appendix VIII-1. The descriptions

of the soil series found in the permit area are located in Appendix
VIII-2.

8.3.3 Present and Potential Productivity of Existing Soils

Range condition and trend records for the Sunnyside Mines
permit area indicate that the current productivity of this area
ranges from 600 to 1,300 pounds per acre (air dry weight) under
fair range condition. Studies conducted by Jensen and Cook
(1980), Kreitler and Barlow (1976), and Cervantez and Kiel
(1975) estimated the range condition and trend for the purposes
of grazing management under a cooperative agreement between
KSC and scCs. These data can be correlated with precipitation
information to aid in determining reclamation success, and to

provide an estimate of productivity under generally fair range
condition.

Potential productivities for unlisted soil mapping units
are unavailable from SCS (Cook personal communication). Current
productivities are not necessary or required by DOGM (see "Vegetation
Guidelines" and Kunzler's letter 09/21/81 to Abbott, Figure
VIiii-2). Estimated productivities for 1981 are presented in
Chapter IX (Figures IX-1 and IX-8, Table VIII-8).

8.4 Prime Farmland Investigation and Determination

The land within the Sunnyside Mines permit/mine plan area
has not been historically used as cropland due to the mountainous
topography, steep slopes and rocky surface. The Soil Conservation
Service study of the mine plan area shows that no soil mapping
units or areas have been designated as prime farmland (Figure

IV-1) (Jensen et. al, 1980).
REGEIVED
SEP 2% 1985
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8.5 Physical and Chemical Properties of Soils and
Results of Analyses, Tests and Trials

Physical and chemical properties of the soils within the
project area were analyzed in order to characterize and evaluate
their potential as topsoil material. Detailed procedures are
included in section 8§.2. The results of these analyses are
presented in Tables VIII-2, VIII-4, and VIII-S, These data
indicate that no toxicity or other problems exist with respect
to reclamation of these materials. The refuse pile shows indications
of toxicity problems, however, reclamation test plot results
are expected to demonstrate appropriate reclamation techniques
and procedures.

In May 1980, Kaiser Coal Corporation initiated field trials
of several different grass species on various combinations of
soils and depths on coarse and fine (slurry) refuse. Figure
VIII-1 provides details on this test plot. Results of the trials
will be used to aid in revegetation planning. Additional extensive
revegetation trials have also been initiated to determine reveg-
etation procedures (Chapter III, section 8.6, Appendix VIII-3).

8.6 Use of Selected Overburden Materials or Substitutes

Because the major disturbed areas at Sunnyside were created
prior to the 1977 Act, little topsoil has been saved. Therefore
there may be need for the use of borrow material to aid revegetation
of the coarse refuse material disposal site.

Original plans called for mixing coal slurry into the coal
refuse pile to aid revegetation efforts. Trial plots were estab-
lished to test growth on those materials (Chapter 8.5). However,
a contract has heen let for mining of the slurry material.
The quality and amount that will remain at the completion of
mining in unknown at this time. Therefore plans to use slurry
material in revegetation have been eliminated.

A new series of test plots in addition to the small trial
plots described in section 8.5 is under design to evaluate potential
methods of revegetating refuse. Plant species evaluation is
being done in conjunction with the Upper Colorado Environmental
Plant Center. The plot design (Figure VIII-3) and the location
(revised Plate VIII-1) are herein included. The plot design.
was approved by DOGM, 7-26-83, at a meeting in Salt Lake City,
Utah. An alternate borrow material is being tested for plant

5
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growth in conjunction with separate lime treatments. Chemical
analyses of the borrow material (Table VII-4) show it is apparently
suitable for plant growth.

Although White et al. (1982) states that the refuse at
Sunnyside has chemical characteristics as good as topsoil for
revegetation, Kaiser Steel Corporation has found through additional
testing that the refuse turns acid over time (Table IIXI-20).
This has been demonstrated in our test plots established in
1980 (Chapter 8.5). Results to date of these evaluation plots
have been reported to the DOGM (Wolfe and Abbott 1982) (Appendix
VIII-3).

There is a plan in the permit for refuse disposal (Chapter
I11). The refuse is located in its disposal site. Such refuse
piles are state-of-the-art in the United States for disposal
of coal refuse. The past few years, some companies have experi-
mented with mining coarse and fine refuses in an attempt to
recover additional resources and/or develop used for such materials. -
If these attempts are perfected, many of the problems of tailings
and refuse disposal may be eliminated in the future. A large
portion of the refuse pile was constructed prior to 1977 and
is therefore not subject to the current reclamation standards
(Plate 1II-23).

An intensive literature review has begun concerning- the
revegetation of acid refuse. Additional plans for testing the
effectiveness of several approaches to refuse revegetation have
been approved by DOGM and the plot design is presented in Figure
VIII-3. The plan will eventually involve a request for a variance
from the four foot cover requirement.

Revegetation of acid refuse has been successful in other

parts of the United States without a four foot layer of topsoil
(Campion and Benner 1981; Pepperman et al. 1980).

8.7 Plans for Removal, Storage and Protection of Soils

All topsoil will be removed prior to further surface distur-
bances. If insufficient topsoil is available to assure reclamation
success, topsoil will be supplemented by suitable subsoil. .
Topsoil handling is to be accomplished with front-end loaders
and trucks. As most underground disturbances are long-term,
the soil will be stockpiled. Subsoil will not be stockpiled
separately unless soil tests indicate mixing would not be suitable.
Storage areas will be the areas shown on the Structures and
Facilities Map (Plate III-1) and other areas to be approved
by the regulatory authority, as needed. Topsoil storage piles

6
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will be contoured to minimize soil loss and seeded with quick-growing
plants or otherwise protected if the pile will not be redistributed
within a reasonable time. Topsoil plans are also discussed
in Section 3.5.2.

8.8 Plans for Redistribution of Soils

Grading and soil stabilization will be in accordance with
requirements set forth under UMC 817.101 to 817.106 with contours
generally matching those shown in the Structures and Facilities
Map (Plate III-1).

Topsoil and any necessary borrow material will be handled
and protected in accordance with requirements under UMC 817.21
to 817.25.

Disturbance of additional areas is not planned. If any
new areas must be disturbed in the future, a topsoil removal,
stockpile and redistribution plan will be submitted with the
amendment plans for the new area.

8.9 Nutrients and Soil Amendments

Tests indicate no particular soil amendments should be
necessary at the Sunnyside Mines when topsoil and native plants
are used. It is planned to use hay or straw as a mulch which
would provide additional organic matter as well as erosion protection
and improved seed establishment. Wood fiber or other material
such as Terra Tac or J-Tac may be used as tackifiers.

Results of initial soil analyses (see Table VIII-2) indicate
the soils to be low in nitrogen. The phosphorous content is
variable. According to these tests, recommended rates of nutrient
application would be a split application of 30 pounds/acre phosphorus
(P905) and 40 pounds/acre nitrogen (ammonium nitrate) which
would be tilled into the soil prior to seeding. However, application
rates recommended are based on agronomic crops under irrigation
for the purpose of maximum production.

Typically when topsoil and native plants are used, fertilization
is generally not necessary. However at Sunnyside, where no
topsoil was stockpiled prior to the initial major disturbances,
fertilizer applications may be necessary. Any application will
be based on interpretation of samples prior to revegetation.
As the soils to be used are presently beneath the facilities,
they cannot be sampled. Fertilization may be necessary for

=
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revegetation of refuse. This question is being studied presently.
Determination of these requirements will be made at the completion
of current studies.

Necessary soil nutrients will be applied based on interpretation
of chemical analyses completed prior to the time of revegetation
as described in Chapter III.

8.10 Effects of Mining Operations of Soils,
Nutrients and Soil Amendments to be Used

In order to revegetate the areas to be disturbed by the
surface effects of underground mining, topsoil will be removed
and stock piled prior to disturbance. Many of the long-term
effects of stockpiling are unknown. Studies concerning the
effects of mining and stockpiling on soils have been reported
by Power et al, 1978, Miller and Cameron, 1976 and others.

In those areas disturbed prior to the Act, the primary
effects of the mining operation on the soils can be expected
to be compaction, loss of organic matter, contamination with
coal fines, and mixture with subsoil and geologic material during
construction events.

These effects will undoubtedly increase the requirements
for nutrients in these areas at the time of revegetation. Ripping
or other means of loosening the soil will also be necessary
at these previously disturbed sites. '
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8.11 Mitigation and Control Plans

The extent of surface disturbances will be minimized where
possible. The handling of soils will be supervised by the person
in charge of reclamation and will follow the plans and procedures
discussed in Chapters III and VIII, according to UMC 817.21
through 817.25.
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CHAPTER VIIIX
SpD2--BEENOM LOAM, 3 to 15 PERCENT SLOPES, ERODED

This shallow, well drained soil is on gently mountain slopes.
1t formed in residum derived dominantly from sandstone. Slopes
are medium in length and convex in shape. The present vegetation
is mainly Salina wildrye, mountain big sagebrush, serviceberry
and snowberry. Elevation is 7,000 to 8,100 feet. The average
annual precipitation is about 16 to 18 inches, the mean annual
temperature is 43 to 45 degrees f, and the average freeze-free
season is 50 to 70 days.

Typically, the surface layer is brown loam about 6 inches thick. The
subsoil is brown clam loam about 8 inches thick. Sandstone

is at a depth of 14 inches. Depth to sandstone ranges from
10 to 20 inches.

Included in this unit are small areas of a similar soil to Beenom
loam, 3 to 15 percent slope, eroded except 20 to 40 inches deep
and a shallow soil lacking layer of clay accumulation.

Permeability of this Beenom soil is moderately slow. Available
water capacity, to a depth of 14 inches is about 3.0 inches.
Water supplying capacity is 4 to 6.5 inches. The organic matter
content of the surface layer is 3 to 5 percent. Effective rooting
depth is 10 to 20 inches. Runoff is medium, and the hazard
of water erosion is moderate. The hazard of soil blowing is
slight.

This unit is used for rangeland and wildlife habitat.

The Beenom soil is in capability subclass VIIs, nonirrigated.
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September 2, 1981

P L
Mr. John Abbott A
Kaiser Steel Corporation
P.0. Box'D | )
Sunnyside, Utah - 84539
Ve : RE: Production Sampling Requirements

‘ i : Sunnyside Mines

i ACT/007/007

§ Carbon County, Utah

A

Dear John:

As per your request of August 26, 1981, the following clarification
of production sampling requirements should suffice: :

1. For baseline data and range sites (when a reference area is not
to be used), production measurements for all community types is needed.
For woody plants, measure only the current year's growth. Sample adequacy
should meet 90% confidence level with a 10% change in the mean (.1d) with
the exception of shrublands (where shrubs contribute over 30% of the total
cover) when 80% confidence with a 10% change in the mean should be met. .
It should also be demonstrated that the year of sampling was a "normal"
climatological year. ' |

2.  For reference areas (or baseline data when a reference area is
used), production measurements are not critical until the time of comparison
with the revegetated areas and does not need to meet statistical adequacy
until that time. However, a statement of productivity should be supplied
(preferably the Soil Conservation Service). Reference areas should be in
fair range condition or better. '

Fidure VIII-2

- DOGM statement of‘productivity requiremehts.

.Al'



Mr. John Abbott
September 2, 1981
Page Two

As mentioned in your letter, the formula is acceptable to the Division
of 0il, Gas and Mining.

t2 S2
d2
RN
where t = the t-value for a 2-tailed t-test,
s = the sample standard deviation,
= the change in the mean (.1 x sample mean)

d

- (Note: As per the ‘formula used by Wyo., DEQ, the 2 in the numerator has

been omitted. ) e

. | \
Ve
If you have any other questions, or if further clarification is needed,

feel free to contact me.
\

i : Sincerely,

I\% 7/

LYNN M. KUNZL
RECLAMATION BIOLOGIST

o
R R i
N
I

IMK/te

cc: 0.S.M., Region \'f
Susan Linner

Figure VIII-2 Cont.
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‘ Table VII1 -1 Soil Analysis Procedures and References“)

Analysis Reference
Cation Exchange Capacity USDA Hancbook 60 (1954), pp.101,
Method 19.
Conductivity of Extract USDA Handbook 60 (1954), pp.89;
Method 4b.
Water - soluable Sodium USDA Handbook 60 (1954), pp.89,
' Method 3a
water-soluable Calcium, Magnesium USDA Handbook 60 (1954), pp. 94,
Method 7.
Sodium Adsorbtion Ratio USDA Handbook 60 (1954), pp. 18,
Ammonium Extractable Cation
Extractable Scdium USDA Handbook 60 (19%4), pp. 100,
Method 18
gaturatien Percentage USDA Handbook 60 (19%4), pp. 107,
Method 27a, Ovendrying.
pH USDA Handbook 60 (1954), pp. 102,
Method 21a.
Texture Estimated by feel
‘ Lime Qualitative--fizz Test
ODrganic Matter Agronomy Series Ne. 9 {196%), pp.S0,
Method 3.2.
Total Nitrogen Agronomy Series No. 5 (1965), pp. B3]
Method 3.
Phosphorus (Bicarborate) Agronomy Series No. 9 (1965), pp. 13,
Method 4.4.1.
Potassium By flame in the bicarbonate extract

for Phosphorus.

(1) These procedures Were used by the Soils Laboratory of the Utah State
University, Logan, Utah 84322, for analyzing soil samples from the Sunnyside
Mines Permit Ares.
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Table VIII-3 Methods of chemical analyses used on soil samples

Parameters

Citation of method

pH and salts

P,K, No, = N, Zn, H
Fe,CU,HMn

SAR, Mg, Na

Texture

Exchangeable Al

Total Mo, Se, As, Pb

Lime

Hergert, G.W. 1971. Soil testing
methods. CSU Soil Testing Laboratory,
Colorado State University, Ft. Collins,
CO

Allison, L.E. 1965. Organic carbon,
pp. 1372-1375. 1In: Black, C.A. (ed).
Methods of soil analysis. AM. Soc.

of Agronomy No. 9. Am. Soc. of
Agronomy, Madison, WI.

Soltanpour, P.N. and A.P. Schwab. 1977.
A new test for simultaneous extraction
of macro and micronutrients in alkaline
soil. Comm. in Soil Sci. and Plant
Anal. 8:195-207.

Richards, L.A. et al. 1969. Diagnosis
and improvement saline and alkali soil
USDA. Handbook No. 60. USDA Washington,
D.C.

Day, P.R. 1965. Particle fractionation
and particle size analysis. pp. 562-
566. In: Black, C.A. (ed). Methods

of Soil analysis. Agronomy No. 9. Am.
Soc. of Agronomy. Madison, WI.

Method 16-3.2.2 p. 282-283. Methods
of Soil analysis part 2, 1982. Second
Ed. Agronomy Monograph Number 9, 1982.

Method 3-5.3, p. 55-57. Methods of
Soil Analysis Part 2. page 2. Second
Ed. Agronomy Monograph Number 9.

Colorado State University Soil Testing
Laboratory. Updated. Lime test.
Colorado State University. Ft. Collinms,
CO.
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Table VIII-4. Results of chemical analyses of topsoil and borrow materials.

DIVISION oF o4
GAS & MiNiNg

PARAMETER ___

Soil ' ¥ Ppm ppm ppm ppm ppm ppm

Material Horizon Text. PH Cond. Lime__,_%OM__NogN._P.___.-;.'.K.“.: Zn ..Fa Mn.. Cu SAR $Sat

cic A SL 6.8 1.3 - H 1.7 31 4 234 1.1 7.4 1.5 1.9 .1 26.9
B SL 7o~6.~ .7 . H 103 9 l 277 03 5-3 07_ 203 . .7 31.2

IEE A SL 7.4 1.5 H 1.8 48 13 103 .8.18.0 3.3 1.5 .1 30.5
B SL 7.5 .7 H 2.8 12. 2 71 .,215.2 4.4 2.0 .2 47.1

MTH A SL 7.0 1.2 L 1.9 33 8 259 1.1 24.0 4.4 2.1 ,2 34.0
B SL 7.0 1.6 L 2,0 53 5 212 1.0 18.8 1.4 2.0 ..2 35.7

MRG A SL 7.7 1.1 H 1.2 23 2 158 .4 6.4 3.4 1.8 .9 32.1
B SL 7.8 .7 H .9 10 1 144 .3 4.6 1.0 1.4 - .2 132.1

(1) Borrow* - scL' 7.9 .4 . H 2,4 38 3 60 .283.11.3 1.6 =~ -

(4) Borrow* - - SL 8.1 -7 H 1.7 1.7 1 15 .7 6.9 2. . " -

(5) Borrow* - SL - 8.5 .6 H .5 2.3 2 38 .5 3.41.2 1.9 .¢

(6) Borrow* . .

%raarfsy Trail. sc.dl 8.0 0.6 H '0.25 7.0 1 105 0.9 8.7 1.9 3.9 0.4 -

*BORROW data averaged from several samples at each potential site. Borrow areés have been
renumbered according to the following: 014 borrow areas_l,2,3 have been combined to forg 4
borrow area 1; ‘borrow area 4 has been renumbered to 2; and borrgw area 5 has been renum ere
to borrow area 3. Borrow area 6 is designated as the Grassy Trail borrow area. Rgclamatlon
Borrow area 1 (Appendix VIITI-4, Plate III-23) is located near the new borroy area 3.




Table VIII-5 Chemical analyses of soil materials beneath (adjacent) surface facilities

Location, and PARAMETER

pH  ec(mohm/cm) 0M N(ppm) P(ppm) K(ppm) Zn(ppm) Fe (ppm) _$Lime Mn(ppm) Cu(ppm) Texture

Shop |

0 -12" 7.0 . 9 1 1.0 141 .4 12.1 . low 2.8 2.7 clay
12-24" 7.0 . 2.6 .6 3.0 171 1.3 21.2 low 3.2 2.7 clay
24-36" 6.7 . 2.0 1 1.0 145 .5 1.7  low 2.6 2.2 clay
36-48" 6.9 . 1.7 1 1.0 209 .4 10.2 low 2.1 2.6 clay
Prep. Plant

0-12" 7.4 .3 .8 2 1.0 110 . 7.9 low .6 4.2 clay
12-24" 6.4 .3 4.8 3 1.0 290 1.5 20.9 low 10.6 1.7 clay loar
24-36" 7.7 .3 1.0 7 1.0 91 - . 9.3 low o7 3.3 clay
36-48 6.6 .4 3.2 4 1.0 145 . 20.7 low 1.1 3.4 clay
No. 2 Canyon
Material Yard

0-12" 8.0 .B .4 1 1.0 97 .4 8.0 low .1 1.3 clay
12-24" 7.6 .4 1.2 2 1.0 121 .2 9.2 low 1.8 2.0 clay
14-36" 8.0 .6 .9 1 1.0 177 . 17.2 high .8 5.5 clay
36-48" 6.8 .5 2.2 1 1.0 236 . 12.9 low 2.8 3.4 clay




ODD--BEENOM LOAM, 3 T0 5 PERCENT SLOPES

This shallow and well drained soil is on broad ridge lines and ridge
tops. It formed in residuum derived dominantly from calcareous sandstone.
Slopes are short in length and convex-concave in shape. The present vegetatict
is mainly Wyoming big sagebrush, snowberry, lupine, Salina wildrye, and wester~
wheatgrass. Elevation j5 8,000 to 9,700 feet. The average annual precipitatic:
is about 16 to 20 inches, the mean annual air temperature is 38 to 45 degrees *
and the average freeze-free season is 60 to 120 days.

-

Typically, the surface layer is dark brown loam about 2 inches thick. Ths
subsoil is dark brown silt loam and loam about 13 inches thick. Sandstone is 2t
a depth of 15 inches. Depth to bedrock ranges from 10 to 20 inches.

Included in this unit is about 20 percent of a soil similar to Pino silty
clay loam, 3 to 30 percent slopes except the vegetation is mountain big sagebrisn;
10 percent Beenon very gravely fine sandy loam, 8 to 40 percent slopes on slog2
breaks and sideslopes; 5 percent Benteen loam, thin surface, 3 to 15 percent
slopes on concave slope positions.

Permeability of the Beenom soil is moderate. Available water capacity, 12
a depth of 15 inches, js about 1.5 to 2.0 inches. Water supplying capacity is
L to 5 inches. The organic matter content of the surface layer is 3 to 5 percan.
The organic matter content of the surface layer is 3 to 5 percent. Effective
rooting depth is 10 to 20 inches. Runoff is medium, and the hazard of water
erosion is moderate. The hazard of soil blowing is slight.

The unit is used for rangeland, wildlife habitat, and recreation.

The Beenom soil is in capability subclass VIIs, nonirrigated.



11defonso very stony loam, 3 to 8 percent slopes

The Ildefonso soil is very deep and well drained. It formed in alluvium
derived mainly from sandstone and shale.

Slopes are 3 to 8 percent and occur on south and east aspects. They are
medium to long in length and single in shape.

Present vegetation is dominantly pinyon, juniper, Salina wildrye, Indian
ricegrass, black sagebrush and birchleaf mountainmahogany.

In a representative profile the surface layer is pinkish gray very stony
loam about 5 inches thick. The underlying layer is very pale brown very stony
Joam about 42 inches thick. The next layer is very pale brown very cobbly
coarse sandy loam to a dpeth of 60 inches or more. A horizon of secondary
carbonate accumulation occurs at depth of about 5 inches.

Permeability is moderately rapid. Available water capacity is about
3.75 to 5.0 inches to a depth of 60 inches. Water supplying capacity is about
5 to 6 inches. Organic matter content in the surface layer is low. Effective
rooting depth is greater than 60 inches. Surface runoff is medium and ergsion

hazard is high. The Erosion Condition Class is slight-32.

The potential plant community consists ofan overstory of pinyon pine and
Utah juniper with a canopy cover of about 30 percent. The natural vegetation
consists of about 35 percent grasses, 5 percent forbs, 30 percent shrubs and
30 percent trees. Important plants are Salina wildrye, Indian ricegrass,
western wheatgrass, needleandthread, penstemon, owl clover, globemallow,
birchleaf mountainmahogany, clifforse, Torrey mormontea, sagebrush ssps, juniper
and pinyon pine.

The pinyon pine and Utah juniper are in Site Class I1I, the site index 1is
38+8 and Woodland Suitability Group is 3x. The average production is less than
4 cords of wood per acre. The potential for fence posts and Christmas trees is
poor. .

This soil is in Capability Subclass VIIs, nonirrigated; Upland Stony
Loam (Pinyon-Juniper) D34, E47 ecological site.

Badland

Badland consists of steep and very steep nearly barren beds of actively
eroding shale, shale interbedded with sandstone, shale interbedded with gypsum,
and occasionally small areas of shale capped by sandstone. The landscape is
dissected by numerous intermittend drainage channels.

Runoff is very rapid. The sediment potential is high during intense
summer thunderstorms.

Badland supports only very sparse salt tolerant vegetation.

This is in Capability Subclass VIIIs, and is not placed in an ecological site.



NJFZ-—WE—ILDEFONSO-BADLAND COMPLEX, 3 TO 50 PERCENT SLOPES, ERODED

This complex consists of about 40 percent Shingle extremely stony loam, 20
to 50 percent slopes, eroded; 30 percent Ildefonso very stony loam, 3 to 8 per-
cent slopes; 20 percent Badland; and 10 percent other soils.

These soils occur on mountain foot slopes and toe slopes. The Shingle soil
and Badland occur on the foot slope erosional surfaces. The Ildefonso soil occurs
on the toe slope. The elevations are 6,100 to 6,700 feet.

The average annual precipitation js 12 to 14 inches. Mean annual air
temperature is 45 to 47 degrees F, mean annual soil temperature is 47 to 49 F,
and the average freeze-free season is 110 to 120 days.

Included in mapping are small areas of lLazear sandy clay loam, high rain-
fall, 1 to 8 percent slopes on cmall remnant tops and Haverson loam, high rain-
fall, 11s 5 percent slopes along the drainages.

This complex is used for rangelend and wildlife habitat.

Shingle extremely stony loam, 20 to 50 percent slopes, eroded

This Shingly soil is shallow and well drained. It formed in residuum
derived minly from shale.

Stepes are 20 to 50 percent and occur on all aspects. They are short in
length and concave-convex in shape.

Present vegetation is dominantly pinyon, juniper, Salina wildrye, locoweed,
buckwheat, and birchleaf mountainmahogany.

In a representative profile the surface layer is light grayish brown ex-
tremely stony loam about 7 inches thick. The underlying layer is gray and light
brownish gray silt loam overlying weathered shale at depth of about 19 inches.
The horizon over the shale has about 35 percent soft shale fragments.

Permeability is moderately slow. Available water capacity is about 2.0
to 3.0 inches above the chale. Water supplying capacity is about 3 to 6 inches.
Organic matter content in the surface layer is low. Effective rooting depth is
about 15 to 20 inches. Surface runoff is rapid and erosion hazard is high. The
Erosion Condition Class 1is moderate-54. The erosion occurs as numerous small

flow patterns and pedestals.

The potential plant community consists of an overstory of pinyon and juniper
with canopy cover of about 15 percent. The natural vegetation is about 40
percent grasses, 10 percent forbs, 20 percent shrubs and 30 percent trees.
Important plants are Salina wildrye, needleandthread, Indian ricegrass, galleta,
northern milkvetch, locoweed, birchleaf mountainmahogany, cliffrose, eriogonum
shrub, low sagebrush, pinyon and Utah juniper.

The pinyon and juniper are Site Class 111, the site index is 20t 6, and the
Woodland Suitability Group is 3d. The average production 1 to 2 cords of wood
per acre. The potential for posts of Christmas tree production is very poor.
The dominant soil limitation is shallow soil over shale. Seedling mortality is
also a limitation. )

This soil is in Capability Subclass Vile, nonirrigated; Upland Shallow
chala [Pinvon-Juniper) D34, E47 ecological site.



NGG2-SBBLE EXTREMELY STONY LOAM, 50 TO 70 PERCENT SLOPES, ERODED

wsthingle soil is shallow and well drained. It occurs on bench and fan
terrasie slopes at elevations of 5,800 to 8,000 feet. This scil formed in
collusmminly from sandstone and shale.

peaerage annual precipitation is 12 to 14 inches. Mean annual air
tempersiwe is 45 to 47 degrees F. mean annual soil temperature is 47 to 49 degrees
F, and fe average freeze-free season is 100 to 130 days. Slopes are 50 to 70
percestad occur on all aspect. They are short in length and concave-convex
in shge

Rdsded in mapping are small areas of Ildefonso very stony loam, 8 to 30
percest slopes, a soil similar to Shingle extremely stony loam, 50 to 70 per-
cent slgs, eroded, except the soil has more than 35 percent rock fragments
througimt; Badland; and Rubble land.

marepresentative profile the surface layer is light grayish brown
extremdy stony loam about 7 inches thick. The underlying layer is gray and
1ight ramish gray silt loam overlying weathered shale at depth of about 19 inches.
The harimmn over the shale has about 35 percent soft shale fragments. .

Permeabilty is moderately slow. Available water capacity is about 2.0 to
3.0 imhes above the shale. Water supplying capacity is about 3 to 6 inches.
Crgesicmtter content in the surface layer is low. Effective rooting depth is
zhou: Bto 20 inches. Surface runoff is rapid and erosion hazard is high. The
Erosim{andition Class is moderate-54. The erosion occurs as numerous small
flow petterns and pedestals.

s s0i1 is used for wildlife habitat.

Present vegetation is dominantly pinyon, juniper, Salina wildrye, skelton
locowesed, buckwheat, and birch]eaf mountainmahogany.

e potential plant community consists of an overstory of pinyon and juniper
with cmepy cover of about'15 percent. The natural vegetation is about 40 per-
cent grasses, 10 percent forbs, 20 percent shrubs, and 30 percent trees. Important
plants are Salina wildrye, needleandthread, Indian ricegrass, galleta, northern
milkvetch, locoweed, birchleaf mountainmahogany, cliffrose, eriogonum shrub, low
sagebresh, pinyon and Utah juniper.

COMMON_PLANT NAME - %
salina Wildrye (ELSA) 5
feedleandthread (sTC04) 5
Isdian Ricegrass (ORHY) 10
galleta (HIJA) 10
gther Perennial Grasses (PPGG) 10
g@itehaired Crazyweed (OXLA3) 1
iocoweed (ASTRA) 1
gther Annual Forbs (AAFF) 8
girchleaf Mountainmahogany (CEMO2) v 3
{liffrose (COMES) 2
#t Eriogonum (ERCA8) 1
tow Sagebrush (ARARS) 11
Pinyon (PIED) 8
gtah Juniper (Juns) 20
gther Shrubs (SSSS) : 5

This soil is in Capability Subclass Vile, nonirrigated; Upland Shallow Shale
(Pinyes-duniper) D34, E47 ecological site.



Badland -

Badland consists of steep and very steep nearly barren beds of actively
eroding shale. Shale interbedded with sandstone, shale interbedded with

gypsum, and occasionally small areas of shale capped by sandstone. The land-
scape is dissected by numerous intermittent drainage channels.

Runoff is very rapid. The sediment potential is high during intense
summer thunderstorm.

Badland supports only very sparse salt tolerant vegetation.

Badland is in Capability Subclass VIlIs, and is not placed in an ecological
site.

Rubble land

Rubble land consists of areas covered by stones and boulders to the point
that practically no soil is exposed. Rubble 1and supports only sparse vegetation
except for lichens.

Rubble land is in Capability Subclass VIIIs, and is notl placed in an
ecological site.



NDH2--SHIN&I}BADLAND-RUBBLE-LAND COMPLEX, 50 TO 80 PERCENT

This complex consists of about 40 percent Shingle very stony clay loam, 5C
to 80 percent slopes, 25 percent Badland; 20 percent Rubble land; and 15 per-
cent other soils.

This complex occurs on benches and mountain side slopes. There is no
definite pattern of soil occurence on the landscape. The elevations are 6,200
to 7,200 feet. The soil formed in colluvium derived mainly from sandstone and
shale.

The average annual precipitation is 12 to 14 inches. Mean annual air
temperature is 45 to 47 degrees F, mean annual soil temperature js 47 to 49 degrees
F, and the average freeze-free season is 100 to 120 days. Slopes are 50 to 80
percent and occur on east and northeast aspects. They are short in length and
concave-convex in shape.

Present vegetation is dominantly Salina wildrye, Indian ricegrass, daisy,
skelton locoweed, shadscale, black sagebrush, and birchleaf mountainmahogany.

Included in mapping are small areas of Shingly extremely stony loam, 50 to
70 percent siopes, eroded; Ildefonso very stony loam, 8 to 30 percent slopes; and
Rock outcrop.

This complex is used for wildlife habitat.

Shingle very stony clay loam, 50 to 80 percent slopes, eroded

The Shingle soil is shallow and well drained.

In a representative profile the surface layer is grayish brown very stony
clay loam about 3 inches thick. The underlying layer is grayish brown cobbly
silty clay loam about 13 inches thick. The next layer is grayish brown silty
clao loam over weathered shale at a depth of about 20 inches.

Permeability is moderately slow. Available water capacity is about 2.0
to 3.0 inches above shale. Water supplying capacity is about 3 to 5 inches.
Organic matter content in the surface layer is low. Effective rooting depth is
about 10 to 20 inches. surface runoff is rapid and erosion hazard is high. The
Erosion Condition Class is moderate-50. Soil movement occCurs principally as
numerous small flow patterns although some sheet erosion is also evident.

The potential plant community is about 40 percent grasses, 10 percent forbs,
and 50 percent shrubs. Important plants are Salina wildrye, Indian ricegrass,
galleta, squirrelltail, aster, locoweed, Indian tea, pestemon, princesplume,
shadscale, Nuttall saltbush, birchleaf mountainmahogany, eriogonum shrubs,
yellowbrush, black sagebrush, and Jow sagebrush.

This soil is in Capability Subclass VIle, nonirrigated; Upland Shallow
Shale D34, E47 ecological site.



Available water capacity, to

atmos soil is moderate.
Water supplying capacity is 5

permeability of the P
bout 2 to 3.5 inches.

a depth of 23 inches, is a

to 7 inches. The organic matter content ©
o 40 inches. Runoff is medium, and the hazard

Effective rooting depth is 20t
of water erosion is moderate. The hazard of soil blowing is siight.

This unit is used for wildlife habitat and rangeland.

This unit is in capability subclass VIIs, nonirrigated

£ the surface layer is 1 to 3 percent.

W



MUE--CABBA-PODO COMPLEX, 3 TO 30 PERCENT SLOPES

This map unit is on bedrock controlled benches, canyon rims, and toe slozes.
Slopes are short in length and concave-convex in shape. The present vegetaticn
is mainly pinyon, Jjuniper, mormontea, blacksage and shadescale. Elevation is
5,900 to 8,200 feet. The average annual precipitation is about 12 to 16 inches
the mean annual air temperature js 42 to 45 degrees F. and the average freeze-
free season is 60 to 120 days.

This unit is 30 percent Cabba gravelly loam, 3 to 30 percent slopes, 30
percent Podo gravelly sandy loam, 3 to 30 percent slopes, and 20 percent Patmos
very gravelly loam, low rainfall, 3 to 30 percent slopes. The Cabba. Podo soiis

are intermixed on the landscape while the Patmos soil is found on toe slopes &nd
small ridge slopes.

Included in this unit is about 10 percent Macar Variant fine sandy loam, 3
to 8 percent slopes on toe slopes and bench interiors; 5 percent Macar Variant
silt loam, 3 to 5 percent slopes on toe slopes and some bench interiors; 5 per-
cent Rock outcrop on canyon rims and on benches as sandstone outcrops.

Typically, the surface layer is pale brown gravelly loam about 2 inches
thick. The underlying layer is brown gravelly loam underlain by weathered shele
at a depth of 13 inches. Depth to shale ranges from 10 to 20 inches.

Permeability of the Cabba soil is moderate. Avajlable water capacity to a
depth of 7 inches, is about 1 to 3 inches. Water supply capacity is 2 to 5
inches. The organic matter content of the surface layer is 1 to 3 percent.
Effective rooting depth is 7 to 20 inches. Runoff is medium, and the hazard cf
water erosion is moderate. The hazard of soil blowing is slight.

The Podo soil is shallow and well drained. It formed in residuum and
colluvium derived dominantly from sandstone.

Typically, the surface layer is brown sandy loam about 2 jnches thick. The
underlying layer is brown loam about 6 inches thick. The next layer is brown
gravelly sandy loam underlain by fractured sandstone at a depth of about 11 irches.
Depth to fractured sandstone ranges from 10 to 20 inches.

Permeability of the Podo soil is moderate. Available water capacity to @
depth of 11 inches, js about 1 to 3 inches. Water supply capacity is 2 tod
inches. The organic matter content of the surface layer is 1 to 3 percent.
Effective rooting depth is 10 to 20 inches. Runoff is medium, and the hazard
of water erosion is moderate. The hazard of soil blowing is slight.

The Patmos soil is moderately deep and well drained. It formed in colluvium
and residuum derived dominantly from sandstone, siltstone, and shale.

Typically, the surface layer is brown very gravelly Toam about 3 inches thick.
The upper 10 inches of the underlying layer is brown or pale brown gravelly lcam,
very gravelly loam. The lower part to a depth of 12 inches is pale olive very
gravelly loam. Hard siltstone or shale is at a depth of 23 dinches.



This unit is used as rangeland and for wildlife habitat.

This unit is in capability subclass VIle, nonirrigated.

COMMON PLANT NAME %
Indian Ricegrass (ORHY) -
Needleand thread (sTC04) -
Bluebunch wheatgrass (AGSP) 6
Western Wheatgrass (AGSM) 5
Bluegrass : (POA++) 16
Slender Wheatgrass (AGTR) 5
Other Perennial Grasses (PPGG) 10
Other Perennial Forbs (PPFF) 9
Other Shurbs (SSSS) 5
Birchleaf Mountainmahogany(CEMO2) -
Black Sagebrush (ARARN) 22
Saskatoon Serviceberry  (AMAIZ) 8
Utah Snowberry (SYORU) 8
Big Sagebrush (ARTR2) 3
Bitterbrush (PUTRZ) 3



MTH--CABBA-GUBEN-ROCK OUTCROP COMPLEX, 40 TC 75 PERCENT SLOPES

This map unit is on sides of mountian canyons. Slopes are medium to lon:
and convex. Elevation is 5,000 to 8,200 feet. The average annual precipitation
is about 14 to 20 inches, the mean annual air temperature is 42 to 45 degrees
F, and the average freeze-free season is 60 to 120 days.

This unit is 45 percent Cabba bouldery loam, 40 to 70 percent slopes, 20
percent Guben extremely bouldery loam, 40 to 75 percent slopes, and 15 percenz
Rock outcrop ledges, the Guben soil is on steep foot slopes and Rock outcrop
is on canyon rims, ledges, and very steep sideslopes.

Included in this unit are about 8 percent Peso extremely bouldery fine
sandy loam, 50 to 80 percent slopes on colluvial foot slopes and toe slopes,
5 percent of a soil similar to Lazear sandy clay loam, high rainfall, 1 to 8
percent slopes, except it has slopes of 40 to 50 percent and is between Rock
outcrop ledges; 2 percent Rivra Variant extremely bouldery loam, 1 to 8 percent
slopes, on bottoms of drainageways and 5 percent of a soil similar to Guben
extremely bouldery loam, 40 to 75 percent slopes except that it is very cobbly
fine sandy loam, 30 to 50 percent slopes.

The Cabba soil is shallow and well drained. It formed in residuum and
colluvium derived dominantly from sandstone and shale of the Green River Formz-
tion. Slopes are 40 to 70 percent. The present vegetation is mainly pinyon,
juniper, Salina wiidrye, and mormontea.

Typically, the surface layer is pale brown bouldery loam about 3 inches
thick. The next layer is brown loam about 4 inches thick. Below this layer
is 1ight yellowish brown Toam that is underlain by rippable shale at a depth of
about 15 inches. Depth to shale ranges from 3 to 20 inches.

Permeability of the Cabba soil is moderate. Available water capacity, to
a depth of 9 inches, is about 1 to 3 inches. Water supplying capacity is 2 to
5 inches. The organic matter content of the surface layer is 1 to 3 percent.
Effective rooting depth is 3 to 20 inches. Runoff is rapid, and the hazard of
water erosion is high. The hazard of soil blowing is slight.

The Guben soil is deep and well drianed. It formed in colluvium and res-
iduum derived dominantly from sandstone and shale of the Green River Formation.
Slopes are 40 to 75 percent. The present vegetation is mainly Douglas fir,
pinyon, juniper, Salina wildrye, birchleaf mountainmahogany, and serviceberry.

Typcially, the surface is covered with a mat of partially decomposed
Jeaves, twigs, and needles about L inch thick. The upper surface layer is gray-
ish brown extremely bouldery loam about 7 inches thick. The underlying surface
is pale brown very stony laom about 8 inches thick. The next layer is very paie
brown very stony loam about 15 inches thick. The next layer to 2 depth of 60
inches or more is light yellowish brown extremely stony loam. A layer of
carbonates is at a depth of about 15 inches.

Permeability of the Guben soil is moderate. Available water capacity to
a depth of 60 inches, is about 6.0 to 7.5 inches. Water supplying capacity is
7 to 10 inches. The organic matter content of the surface layer is 3 to 5
percent. Effective rooting depth is 60 inches or more. Runcff is rapid and the
hazard of water erosion is high. The hazard of soil blowing is slight. Rock
outcrop consists of areas of exposed sandstone and shale. It dominantly occurs
on canyon rims, ledges, and very steep sideslopes.



MRG--MENFEE-ROCK OUTCROP COMPLEX, 40 TO 70 PERCENT SLOPES

This map unit is on south facing canyon sideslopes. Slopes are short in
length and concave-convex in shape. The present vegetation is mainly pinyon,
Salina wildrye, mormontea, and a few scattered Douglas fir. Elevation is 5,000
to 8,000 feet. The average annual precipitation is about 12 to 1€ inches,
the mean annual air temperature is 45 to 47 degrees F, and the average freeze-
free season is 110 to 145 days.

This unit is 40 percent Menfee extremely bouldery loam, low rainfall, 40
to 70 percent slopes; 30 percent Rock outcrop, and 20 percent slopes, eroded.
The Menfee soil is on steep and very steep canyon sideslopes, the Rock outcrop
is on canyon rims and ledges, and the Shingle soil is on steep and very steep
canyon sideslopes.

Included in this unit is about 5 percent Lazear sandy clay loam, 8 to 30
percent slopes, on benches, 5 percent Guben extremely bouldery loam, 45 to 75
percent slopes on steep and very steep sideslopes.

The Menfee soil is shallow and well drained. It formed in residuum and
colluvium derived dominantly from sandstone and shale from the Green River
Formation.

Typically, the surface layer is pale brown extremely bouldery loam about 2
inches thick. Theunderlying layer is pale brown very fine sandy loam about 5
inches thick. The next layer is light olive gray silt loam underlain by silt-
stone at a depth of about 9 inches. Depth to siltstone or shale ranges from 9
to 20 inches.

Permeability of the Menefee soil is moderate. Available water capacity, to
a depth of 9 inches, is less than 2 inches. Water supplying capacity is 2 to
4 inches. The organic matter content of the surface layer is 1 to 3 percent.
Effective rooting depth is 9 to 20 inches. Runoff is rapid, and the hazard of
water erosion is high. The hazard of soil blowing is slight.

Rock outcrop consists of areas of exposed sandstone, siltstone and shale.
1t dominantly occurs on canyon rims and ledges.

The Shingly soil is shallow and well drained. It formed in residuum
derived dominantly from shale.

Typically, the surface Jayer is pinkish gray very shaly loam about 3 inches
thick. The underlying layer is pinkish gray loam about 4 inches thick. The
next layer is very soft shale fragments to a depth of 14 inches over weathered
shale. _

Permeability of the Shingle soil is moderately slow. Available water
capacity, to a depth of 14 inches, is about 2 to 3 inches. Water supply
capacity is 2 to 3 inches. The organic matter content of the surface layer is
1 to 3 percent. Effective rooting depth is 10 to 20 inches. Runoff is rapid,
and the hazard of water erosion 1is high. The hazard of soil blowing is slight.

This unit is used for range and wildlife habitat.

This Menfee soil is in capability subclass VIII and the Shingle soil is in
capability subclass Vlle, nonirrigated. .




MIF--CABBA BOULDERY LOAM, 20 TO 40 PERCENT SLOPES

This shallow and well drained soil ;s found on bench and mesa sideslopes.
1t formed in residuum and local alluvium derived dominantly from shale and silt-
stone. Slopes are short to medium in Jength and slightly concave in shape. The
present vegetation is mainly pinyon, juniper, birchleaf mountainmahogany, and
Salina wildrye. Elevation is 6,400 to 7,600 feet. The average annual pre-
cipitation is about 12 to 16 inches, the mean annual air temperature is 42 to
45 degrees F, and the average freeze-free season is 60 to 120 days.

Typically, the surface layer is pale brown bouldery loam about 3 inches
thick.  The underlying material is brown and light yellowish brown loam. Rippable
shale is at a depth of 15 inches. Depth to shale ranges from 10 to 20 inches.

Included in this unit is about 5 percent of a soil similar to Cabba
extremely bouldery loam, 20 to 40 percent slopes except moderately deep; 5 per-
cent Ildefonso very stony loam, 8 to 30 percent slopes on the toeslopes; and 5
percent Rock outcrop on sandstone and shale ledges.

Permeability of this Cabba soil is moderate. Available water capacity, to
a depth of 15 inches, is about 2.0 to 4.C inches. Water supplying capacity is
4 to 7 inches. The organic matter content of the surface layer is 1 to 3 per-
cent. Effective rooting depth is 10 to 29 inches. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of soil blowing 1is slight.

This unit is used for wildlife habitat and rangeland.

The Cabba soil is in capability subclass VIIs, nonirrigated.



KXH--PODO-RICK OUTCROP COMPLEX, 50 TO 80 PERCENT SLOPES

This mep unit is on very steep mountain side slopes. Slopes are single
to slightly convex in shape and long in length. The present vegetation is
mainly pinyon pine, Utah juniper, Salina wildrye, Mormon tea, and Douglas
fir. Elevation is 5,200 to 8,900 feet. The average annual precipitation is
about 12 to 16 inches, the mean annual air temperature is 42 to 45 degrees F,
and the average freeze-free season js 100 to 120 days.

This wnit is 50 percent Podo very bouldery loam, 50 to 70 percent slopes;
30 percent Rock outcrop, and 20 percent other soils. The Podo soil is on
steep mountain sideslopes, and the Rock outcrop is on nearly vertical ledges and
cliffs.

Included in this unit is about 10 percent a soil similar to Falcon loam,
1 to 8 percent slopes except on 40 to 70 percent slopes; 5 percent Firo cobbly
fine sandy loam, 3 to 30 percent slopes, 5 percent Guben extremely bouldery
loam, 50 to 75 percent slopes. These soils are intermixed on the landscape.

The Podo soil is shallow and welldrained. It formed in colluvium and
residuum derived dominantly from sandstone and shale.

Typcially, the surface layer is brown very bouldery sandy loam about 5
jnches thick. The underlying material is strong brown gravelly sandy loam.
Szndstone is at a depth of 12 inches. Depth to sandstone ranges from 10 to

20 inches.

Permeability of the Podo s0il is moderate. Available water capacity, to a
depth of 12 inches, is less than 2 inches. Water supplying capacity is less than
2 inches. The organic matter content of the surface layer is 1 to 3 percent.
Effective rooting depth is 10 to 20 inches. Runoff is rapid, and the hazard
of water erosion is high. The hazard of soil blowing is s1light.

Rock outcrop consists of areas of exposed sandstone, Jimestone and hard
shale. It dominantly consists of sandstone.

This unit is used for wildlife habitat.

The Podo soil is in capability subclass VIIIe.



JTo--RCPP DOMEY COMPLEX, 40 TO 70 PERCENT SLOPES

This map unit is on south facing steep mountain and canyon sideslopes, and
narrow ridge tops. Slopes are short to medium in length and single in shape.
The present vegetation is mainly curlleaf mountainmahagony, pinyon pine, juniper,
and mountaia shrubs. Elevation is 7,500 to 9,000 feet. The average annual
precipitation is about 16 to 20 inches, the mean annual air temperature is 38
to 45 degrees F, and the average freeze-free season is 60 to 120 days.

This unit is 45 percent Repp extremely bouldery fine sandy loam, 40 to 70
percent slopes, 25 percent Doney very stony loam, 40 to 70 percent slopes, and
30 percent inclusions of other soils. The Repp soil is on lower sideslopes
and fans, the Doney soil is on ridge tops, the upper sideslopes, and conveX
ridge lines.

Included in this unit is about 10 percent Podo very bouldery loam, 50 to 70
percent slopes on sideslopes, 5 percent Podo very stony loam, 40 to 70 percent
cczttered thoughout the unit; 10 percent Rock outcrop 2s cliffs and ledges and
5 percent of a soil similar to Firo cobbly fine sandy loam, 3 to 30 percent
slopes except under curlleaf mountainmahagony and on slopes of 15 to 50 percent.

The Repp soil is very deep and well drained. It formed in colluvium derived
dominantly from sandstone. Typically, the surface layer is brown extremely
bouldery fine sandy loam about 2 inches thick. The subsoil is reddish brown
very cobbly fine sandy ltoam about 22 inches thick. The upper 8 inches of the
substratum is brown extremely cobbly fine sandy loam. The lower part to a
depth of 60 inches is reddish brown very stony fine sandy loam. A layer of
carbonates is at a depth of about 24 1inches.

Permeability of the Repp soil s moderately rapid. Available water
capacity, to a depth of 60 inches, is about 4.0 to 5.0 inches. Water supplying
capacity is 7 to 8 inches. The organic matter content of the surface layer is
1 to 3 percent. Effective rooting depth is 60 inches or more. Runoff is rapid,
and the hazard of water erosion is moderate. The hazard of soil blowing is slight.

The Doney soil is moderately deep and well drained. It formed in colluvium
derived dominantly from sandstone and siltstone. Typically, the surface layer
is light brownish gray very stony loam about 6 inches thick. The underlying
layer is light brownish gray stony clay loam about 3 jnches thick. The next
layer is 1ight gray shaly clay loam. Fractured soft sandstone siltstone is at a
depth of about 29 inches. Depth to soft sandstone ranges from 20 to 40 inches.

Permeability of the Doney Soil is moderate to a depth of 6 inches and
moderately slow below this depth. Availabie water capacity, to a depth of 29
jnches, is about 3 to 4 inches. Water supplying capacity is 6 to 8 inches. The
orcanic matter content of the surface layer is 1 to 3 percent. Effective root-
ing is 20 to 40 inches. Runoff is rapid and the hazard of water erosion is
high. The hazard of soil blowing is slight.

This unit is used for rangeland, wildlife habitat, and recreation.

The Repp and Doney soils are in capability subclass Vlle, nonirrigated.



1WG-- ILDEFOSS0-ROCK _QUTCROP COMPLEX, 50 TO 70 PERCENT SLOPES

This complex consists of about 50 percent I1defonso very stony loam, 50
to 70 perceat siopes; 30 percent Rock outcrops; and 20 percent other soils.

This camplex occurs on mountain slopes. The soils are intermixed in the
complex. The elevations are 7,000 to 7,500 feet. The I1defonso soil formed in
alluvium and colluvium derived mainly from sandstone and shale.

The average annual precipitation is 12 to 14 inches. Mean annual air
temperature is 45 to 47 degrees F, mean annual soil temperature is 47 to 49 degrees
F, and the average freeze-free season is 100 to 120 days. Slopes are 50 to 70
percent and occur on south and southeast aspects. They are short to medium in
length and convex-concave in shape.

Included in mapping are small areas of Lazear sandy clay loam, high rain-
fall, 8 to 30 percent slopes; Pinon loam, 8 to 30 percent slopes; and Rubble land.

This complex is used for wi]dlife habitat and rangeland.
The Ildefonso soil is very deep and well drained.

In a representative profile the surface layer is pinkish gray very stony
Yoam about 5 inches thick. The underlying layer is light gray very cobbly loam
and very pale brown very cobbly coarse sandy Toam to a depth of 60 inches or
more. A horizon of secondary carbonate accumulation occurs at a depth of about

5 inches.

Permeability is moderately rapid. Available water capacity is about 3.75
to 5.0 inches to a depth of 60 inches or more. Water supplying capacity is about
5 to 6 inches. Organic matter content in the surface layer is low. Effective

rooting depth is greater than inches. Surface runoff is rapid and erosion
hazard is high. The Erosion Condition Class is slight-32.

Present vegetation is dominantly pinyon, juniper, Salina wildrye, Indian
ricegrass, black sagebrush, and birchleaf mountainmahogany.

The potential plant community consists of an overstory of pinyon pine and
Utah juniper with a canopy cover of about 30 percent. The natural vegetation
consists of about 35 percent grasses, 5 percent forbs, 30 percent shrubs and 30
percent trees. Important plants are Salina wildrye, Indian ricegrass, western
wheatgrass, needleandthread, penstemon, mormontea, sagebrush spps, juniper and
pinyon pine.

The pinyon pine and Utah juniper are in Site Class III, the site index is
20%5 and Woodland Suitability Group is 3r.

This soil is in Capability Subclass VIIs, nonirrigated; Upland Stony Loam
(Pinyon-Juniper) D34, E47 ecology site.

Rock Outcrop - Rock outcrop is exposed bedrock consisting of sandstone,
conglomerate sandstone, and limestone.

Rock outcrop is in Capability Subclass VIIIs, and is not rated for an
ecological site.



1GC--ILDEFARSO VERY STONY LOAM, LOW RAINFALL, 3 T0 8 PERCENT SLOPES

This Idefonso soil is very deep and well drﬁﬁ\‘\zed. 1t occurs on alluvial
fans and terraces at elevations of 5,400 to 6,400 feet. This soil formed in
alluvium and glacial outwash derived mainly from sandstone and shale.

The average annual precipitation is 8 to 12 inches. Mean annual air
temperature is 45 to 47 degrees F, mean annual soil temperature is 47 to 49
degrees f, and the average freeze-free season is 115 to 140 days. Slopes are

3 to 8 percent and occur on south and east aspects. They ary long in length and
single to concave-convex in shape.

Included in mapping are small areas of Harvey loam, 3 to 6 percent slopes;
Chilton very stony fine sandy loam, low rainfall, 5 to 15 percent slopes; and
Harvey fine sandy 1oam, gravelly substratum, 1 to 3 percent slopes.

In 2 representative profile, the surface layer is pinkish gray very stony
loam about 5 inches thick. The underlying layer is 1ight gray very cobbly
loam and very pale brown very stony loam about 42 inches thick. The next layer
is very pale brown very cobbly coarse sandy loam to a depth of 60 inches or more.
A horizon of secondary carbonate accumulation occurs at a depth of about 5 inches.

Permeability is moderately rapid. Available water capacity is about 3.75 to
5.0 inches to a depth of 60 inches. Water supplying capacity is about 5to b
jnches. Organic matter content in the surface layer is Tow. Effective rooting
deptn is greater than 60 inches. Surface runoff is medium and erosion hazard is
mocerate. The Erosion Condition Class is slight-32.

This soil is used for wildlife habitat and rangeland.

Present vegetation is dominantly juniper, pinyon, Salina wildrye, Indian
ricegrass, and Mormon-tea.

The potential plant community is Utah juniper and pinyon with a canopy
cover of about 10 percent. The natural vegetation js about 45 percent grasses,
10 percent forbs, 15 percent <hrubs and 30 percent trees. Important plants are
bottlebrush squirreltail, Salina wildrye, galleta, Indian ricegrass, eriogonum,
globemallow, penstemon, shadscale, sagebrush, Utah juniper and pinyon.

COMMON PLANT NAME %
Bottlebrush Squirreltail (STHY) 5
Salina Wildrye (ELSA) 5
Galleta (MIJA) 10
Indian Ricegrass (OPYH) 7
Bluebunch Wheatgrass (AGSP) 10
Other Perennial Grasses (PPGG) 8
Eriogonum (ERIOG) 2
Globemallow (SPHAE) 2
Other Perennial Forbs (PPFF) 3
Other Annual Forbs (AAFF) 3
Utah Juniper (JU0S) 20
Pinyon (PIED) 12
Shadescale (ATCO) 3
Sagebrush (ARTEM) 3
Other shrubs (SSSS) 7

&



1EE--ILDEFORSO VERY STONY LOAM, 8 T030 PERCENT SLOPES

This Idlefonso soil is very deep and well drained. It occurs oOn benches,
dissected utwash plains and toe slopes at elevations of 6,200 to 7,300 feet.
This soil formed in glacial outwash and alluvium derived mainly from sedimentary
rocks.

The average annual precipitation is 12 to 14 inches. Mean annual air tem-
perature is 40 to 47 degrees F, mean annual soil temperature js 47 to 49 degrees
F, and the average freeze-free season is 100 to 140 days. Silopes are 8 to 30
percent and occur on all aspects. They are medium in length and convex-concave
in shape.

Included in mapping are small areas of Shingle extremely stony loam, 20 to
50 percent slopes, eraoded; a soil similar to Featherlegs stony loam, 3 to 8
percent slopes except the slopes are 8 to 30 percent; and a soil similar to
Sedillo very stony fine sandy loam, 3 to 8 percent slopes, eroded except the
slopes are 8 to 30 percent.

In a representative profile the surface layer is pinkish gray very stony
loam absut 5 inches thick. The underlying layer is light gray very cobbly loam
and very pale brown very stony loam about 42 inches thick. The next layer is
very pale brown very cobbly coarse sandy loam to a depth of 60 inches or more.
A horizos of secondary carbonate accumulation occurs at depth of about 5 inches.

Permeability is moderately rapid. Available water capacity is about 3.75
to 5.0 inches to depth of 60 inches. Water supplying capacity is about 5 to 6
inches. Organic matter content in the surface layer is low. Effective rooting
deptn is greater than 60 inches. surface runoff is medium and erosion hazard is
moderate. The Erosion Condition Class is slight-32.

The soil is used for rangeland and wildlife habitat.

Present vegetation 1is dominantly pinyon, juniper, Salina wildrye, Indian
ricegrass, black sagebrush, and birchleaf mountainmahogany.

The potential plant community consists of an overstory of pinyon pine and
Utah juniper with a canopy cover of about 30 percent. The natural vegetation
consists of about 35 percent grasses, 5 percent forbs, 30 percent shrubs and 30
percent trees. Important plants are Salina wildrye, Indian ricegrass, western
wheatgrass., needleandthread, penstemon, owl clover, globemallow, birchleaf
mountaimmahogany, cliffrose, Torrey mormontea, sagebrush spps, juniper and pinyon
pine. _

COMMON PLANT NAME _k
Salina Wildrye (ELSA) 7
Indian Ricegrass (DRHY) 7
Western Wheatgrass (AGSM) 7
Needleandthread (sTCO) 3
Blue Grama (BOGR2) 3
Other Perennial Grasses  (PPGG) 8
globemallow (SPHAE) 1
Penstemon (PENST) 1
Other Perennial Forbs (PPFF) 3
Birchleaf Mountain Mahogany (CEMO02) 7
Black Sagebrush (ARARN) 7
Pinyon (PIED) 15
Utah Juniper (Ju0s) : 15
Torrey Monmontea EPTO 2

er Shrubs ssssg

14
ic in Capability Subclass V1IS, nonirrigated; Upland Stony L 2



1EC--ILDEFSO VERY STONY LOAM, 3 TO 8 PERCENT SLOPES

This Ildefonso soil is very deep and well drained. It occurs on benches,
mesas, and outwash plains at elevations of 5,600 to 7,400 feet. This soil formed
in glacial putwash and alluvium derived mainly of sedimentary rocks.

The average annual precipitation is 12 to 14 inches. Mean annual air tem-
perature is 45 to 47 degrees F. mean annual soil temperature is 47 to 49 degrees
F, and the average freeze-free season is 100 to 140 days. Slopes are 3 to 8
percent and on south and east aspects. They are Jong in length and single to
concave-convex in shape.

Included in mapping are small areas of Featherlegs stony loam, 3 to 8 percent
slopes; Sedillo very stony fine sandy loam, 3 to 8 percent slopes, erodod; TA
gravelly fine sandy loam, high rainfall, 3 to 8 percent slopes; and LH loam, 3
to 8 percent slopes.

In a representative profile the surface layer is pinkish gray very stony loam
about 5 inches thick. The underlying layer 1is 1ight gray very vobbly loam and
very pale brown very cobbly coarse sandy loam to depth of 60 inches or more.
horizon of secondary carbonate accumulation occurs at depth of about 5inches.

Permeability is moderately rapid. Available water capacity is about 3.75
to 5.0 inches to depth of 60 inches. MWater supplying capacity is about 5 tob
inches. Organic matter content in the surface layer is low. Effective rooting
depth id greater than 60 inches. Surface runoff is medium and erosion hazard is
moderate. The Erosion Condiion Class is s1ight-32.

The soil is used for rangeland and wildlife habitat.

Present begetation is dominantly pinyon, Jjuniper, Salina wildrye, Indian
ricegrass, black sagebrush, and birchleaf mountainmahogany.

The potential plant community consists of an ocerstory of pinyon pine and
Utah jumiper with a canopy cover of about 30 percent. The natural vegetation con-
sists of about 35 percent grasses, 5 percent forbs, 30 percent shrubs and 30 per-
cent trees. Important plants are Salina wildrye, Indian ricegrass, western
wheatgrass, needleandthread, penstemon, owl clover, globemallow, birchleaf mountain-
mahogany, cliffrose, Torrey mormontea, sagebrush, spps, juniper and pinyon pine.

COMMON_PLANT NAME %
Salina Wildrye (ELSA) 7
Indian Ricegrass (DRHY) 7
Western Whestgrass (AGSM) 7
Needleand thread (sTCO) 3
Blue Grama (BOGR2) 3
Other Perennial Grasses (PPGG) 8
Globemallow (SPHAE) 1
Penstemon (PENST) 1
Other Perennial Forbs (PPFF) 3
Rirchleaf Mountain Mahogany (CEMO2) 7
Black Sagebrush (ARARN) : 7
Pinyon (PIED) 15
ttah Juniper (JU0S) 15
Torrey Mormontea : i’EPTO% ) 2
Other Shrubs SSSS 14

Thic soil is in Capability §ubc1ass VIIs, nonirrigated; Upland Stony Loo7



HUG--MIDFORK-ELWOOD COMPLEX, 50 TO 70 PERCENT SLOPES

This map unit is on steep mountain sideslopes. Slopes are single to
convex im shape and 1ong in length. The present vegetation is mainly Douglas
fir, snowberry, and quaking aspen. Elevation is 7,900 to g,500 feet. The
average annual precipitation is about 20 to 30 inches, the mean annual air
temperature is less than 38 degrees F., and the average freeze-free season is
less than 60 days. ,

This unit is 40 percent Midfork bouldery loam, 50 to 70 percent slope;
30 percent Elwood extremely bouldery loam, 50 to 70 percent, and 30 percent v
inclusions of other minor soils. These soils are intermixed on the landscape.

Included in this unit is about 15 percent of a soil similar Midfork
bouldery loam, 50 to 70 percent slopes except with less than 6 inches of dark
surface; 10 percent Parkay very stony 1oam, 50 to 70 percent slopes, eroded,
5 percent Comodore very stony, very fine sandy loam, 50 to 60 percent slopes.

The Midfork soil is very desp and well drained. It formed in colluvium
derived dominantly from sandstone and shale.

Typically, the surface is covered with a mat of partially decomposed

twigs, leaves, and needles about 2 inches thick. The surface layer is dark
yellowish brown bouldery loam and clay loam about 7 4inches thick. The under-
1ying material to a depth of 30 inches is yellowish brown very channery loam.
The next layer to a depth of 60 inches or more is yellowish brown gravelly loam.

permeability of the Midfork soil is moderately slow. Available water
capacity is about 6.0 inches to 7.5 inches. Water supplying capacity is 15 to
19 inches. The organic matter content of the surface layer is 5 to 10 percent.
Effective rooting depth is 60 inches or more. Runoff is rapid, and the hazard
of water erosion is high. The hazard of soil blowing is slight.

The Elwood soil is moderately deep and well drained. It formed in colluvium
and alluvium derived dominantly from sandstone, siitstone, and shale.

Typically, the surface is covered with a mat of fir needles and twigs
about 1 inch thick. The surface layer is brown extremely bouldery loam about

4 inches thick. The subsoil is brown very gravelly silt loam about 15 inches
thick. The substratum is brown very gravelly silt loam about 5 inches thick

over hard sandstone.

Permeability of the E1iwood soil is moderate. Available water capacity is
about 2.5 to 3.5 inches. Water supplying capacity is 7 to 10 inches.

The organic matter content‘of the surface layer ijs 5 to 10 percent.
Effective rooting depth is 20 to 40 inches. Runoff is rapid, and the hazard of
water erosion is high. The hazard of soil blowing is slight.

“This unit is used for wildlife habitat. This unit is in capability
subclass Vile, nonirrigated.



HBC--HAVERSGN FINE SANDY LOAM, HIGH RAINFALL, 1 TO 5 PERCENT SLOPES

This Haverson soil is very deep and well drained. It occurs on alluvial
fans and drainage ways at elevations of 6,300 to 6,850 feet. This soil formed
in mixed, calcareous alluvium derived mainly from sandstone and shale.

The average annual precipitation is 12 to 14 inches. Mean annual air tem-
perature is 47 to 49 degrees F, mean annual soil temperature is 49 to
51 degrees F, and the average freeze-free season is 100 to 120 days. Slopes
are 1 to 5 percent and occur on all aspects. They are long in length and
single in shape.

Included in mapping are small areas of Glenberg fine sandy loam, high
rainfall, 1 to 3 percent slopes; and Haverson fine sandy loam, high rainfall,
5 to 15 percent slopes, eroded.

Inarepresentative profile the surface layer is brown fine sandy loam about
6 inches thick. The underlying layer is pale brown loam and silt loam about 30

- inches thick. The next layer is pale brown fine sandy loam to depth of 60 inches
or more.

permeability is moderately slow. Available water capacity is about 7.5 to
11 dinches to a depth of 60 inches. Water supplying capacity is about 6.5 to
& inches. Organic matter content in the surface layer is low. Effective root-
ing depth is greater than 60 inches. Surface runoff is slow and erosion
hazard is moderate. The Erosion Condition Class is slight-27.

This soil is used for rangeland, wildlife habitat and recreation.

Present vegetation is dominantly big sagebrush, black sagebrush, grease-
wood, blue grama, Indian ricegrass and needleandthread.

The potential plant community is about 60 percent grass, 10 percent forbs and
30 percent shrubs. Important plants are native bluegrass, western wheatgrass,
need]eandthread,prairiejﬂnegrass, bluebunch wheatgrass, bottlebrush squirrel-
tale, Salina wildrye, blue grama, scarlet gobemallow, aster, meadow milkvetch,
peavine, big sagebrush, Wyoming sagebrush, black sagebrush, yellowbrush and
winterfat.

COMMON PLANT NAME %
Blue Grama (BOGR2) 5
Western Wheatgrass (AGSM) 5
Needleandthread (STCO4) 10
Blue Grass (POA++) 15
salina Wildrye (ELSA) 5
Other Perennial Grasses (PPGG) 20
Scarley gobemallow (SPCD) 2
Meadow Milkvetch (ASOI5) 1
Aster (ASTER) 1
Other Perennial Grasses (PPFF) 6
Sagebrush (ARTEM) 15
Winterfat (EULAS) 2
Flowering Saltbush (ATCAZ) 2
Rabbitbrush (CHRIS9) 3
Other Shrubs (SSSS) 8



FUG--DETRA VARIANT-PODO COMPLEX, 40 TO 70 PERCENT SLOPES

This mep unit is on mountain sideslopes. Slopes are medium in length
and concave in shape. The present vegetation is mainly big sagebrush, Salina
wildrye, serviceberry and birchleaf mountainmahogany. Etlevation is 8,000 to
9,000 feet. The average annual precipitation is about 16 to 20 inches, the
mean annual air temperature is 38 to 45 degrees F, and the average freeze-free

season is 60 to 120 days.

This unit is 40 percent Detra variant loam, 40 to 70 percent slopes; 35
percent Podo very stony Joam, 40 to 70 percent slopes; and 25 percent other
soils. The components of this unit are so intricately intermingled that it
was not practical to map them separately at the scale used.

Included in this unit is about 15 percent Doney gravelly loam, 50 to 70
percent slopes on ridge crests; 3 percent Midfork bouldery loam, 50 to 70
percent slopes on drainages; 2 percent Benteen loam, thin surface, 30 to 50
percent slopes 3 5 percent Rock outcrop. The Detra Variant soil is moderately
deep and well drained. It formed in residuum derived dominatly from sandstone.

Typically, the surface layer is brown Joam about 5 inches thick. The
subsoil is brown clay loam about 15 inches thick. The substratum is brown clay
Joam about 14 inches thick over sandstone.

Permeability of the Detra variant soil is moderately slow. Available
water capacity, to a depth of 34 inches is about 5.0 to 6.5 inches. Water
supply capacity is 9 to 12 inches. The organic matter content of the surface
layer is 3 to 5 percent. Effective rooting depth is 20 to 40 inches. Runoff
is rapid, and the hazard of water erosion is high. The hazard of soil blowing

is slight.

The Podo soil is shallow and well drained. It formed in residuum derived
dominantly from sandstone and shale.

Typically, the surface layer is grayish brown very stony loam about 5
inches thick. The underlying material to a depth of 10 inches is 1ight brownish
gray clay loam. The subsoil is 1ight brownish gray clay loam about 6 inches
thick. Shale is at a depth of 16 inches.

Permeability of the Podo soil is moderate. Available water capacity, to 2
depth of 16 inches is about 2.5 to 3.0 inches. Water supplying capacity is 5
to 7 inches. The organic matter content of the surface layer is 1 to 3 percent.
Effective rooting depth is 10 to 20 inches. Runoff is rapid, and the hazard of
water erosion is high. The hazard of soil blowing is slight.

This unit is used for rangeland and wildlife habitat.

The Detra Variant soil 1is jn capability subclass Viie, nonirrigated, and
the Podo soil is in capability subclass ViIs, nonirrigated.



FKG--TETON-DECROSS VARIANT COMPLEX, 35 TO 70 PERCENT SLOPES

This map unit is on mountain sideslopes. Slopes are medium 10 long in
length and are convex to single in shape. The present vegetation is mainly
sub alpine fir, aspen, and Douglas fir. Elevation is 7,800 to 9,600 feet.
The average annual precipitation is about 20 to 30 inches, the mean annual
air temperature is less than 38 degrees F, and the average freeze-free season
is less thas 60 days.

This unit is 35 percent Teton loam, 40 to 70 percent slopes, 30 percent
Decross Yariant fine sandy loam, 35 to 70 percent slopes; and 35 percent in-
clusions of other soils. The components of this unit are SO intricately
intermingled that it was not practical to map them separately at the scale
used.

Included in this unit is about 15 percent of a soil similar to Teton
Joam, 40 to 70 percent slopes except that there is a bleached horizon below
the surface, 15 percent of a soil similar to Teton Joam, 40 to 70 percent
slopes except less than 20 inches deep; and 5 percent Midfork bouldery loam,
50 to 70 percent slopes.

The Teton soil is moderately deep and well drained. If formed in
colluvium derived dominantly from sandstone, siltstone and shale. Slope is
40 to 70 percent.

Typically, the surface is covered with a mat of leaves, twigs, and
needles about 2 inches thick. The surface layer i< .brown loam about 8 inches
thick. The substratum is brown cobbly fine sandy loam about 12 inches thick
over siltstone, Depth to siltstone ranges from 20 to 40 inches.

Permeability of the Teton Soil is moderate to a depth of 4 inches and
moderately rapid below this depth. Available water capacity, to a depth of
24 inches, is about 2.0 to 3.5 inches. Water supplying capacity is 6 to 10
inches. The organic matter content of the surface Jayer is 5 to 10 percent.
Effective rooting depth is 20 to 40 inches. Runoff is rapid and the hazard
of water erosion is high. The hazard of soil blowing is stight.

The Decross Variant is deep and well drained. It formed in colluvium
derived dominantly from sandstone, siltstone, and shale. Slope is 35 to 70
percent.

Typically, the surface is covered with a mat of leaves, twigs and needies
about one inch thick. The surface layer is dark grayish brown fine sandy loam
about 3 inches thick, The upper 16 inches of the subsoil js dark grayish
brown or silt loam. The lower 5 inches is dark grayish brown gravelly silt
loam. The upper 8 inches of the substratum is grayish brown gravelly silt
toam. The lower part to a depth of 55 inches in pale brown very gravelly
fine sandy loam. A layer of carbonates is at a depth of about 24 inches.
Depth to shale ranges from 40 to 60 inches.

Permeability of the Decross variant soil is moderate. Available water
capacity, to a depth of 55 jnches, is about 6.0 to 8.0 inches. Water supplying
capacity is 11 to 18 inches. The organic matter content of the surface layer is
5 to 10 percent. Effective rooting depth is 40 to 60 inches. Runoff is rapid,
and the hazard of water erosion is moderate. The hazard of soil blowing is slight

This unit is used for wildlife habitat and woodland.

mic ie in capability subclass Vile, nonirrigated.



DTS--BEENOM COMPLEX, 8 TO 40 PERCENT SLOPES

This map unit is on ridgetops and on the steeper sideslopes of the Book
C1iffs. Slapes are single to slightly convex and long. Elevation is 8,000
to 8,700 feet. The average temperature is 30 to 45 degrees F, and the average
freeze-free season is 60 to 120 days.

This unit is 45 percent Beenom very gravelly fine sandy loam, 8 to 40 per-
cent slopes; 35 percent Beenom fine sandy loam, 8 to 40 percent slopes and 20
percent other soils. The Beenom very gravelly fine sandy loam is on the broad
ridge lines and the Beenom fine sandy loam is in areas throughout the unit.

Included in this unit are about 10 percent a soil similar to Podo gravelly
loam, 50 to 70 percent slopes, except slopes are 8 to 40 percent; 7 percent
Pino silty clay loam, 3 to 30 percent slopes; and 3 percent of a soil similar
to Benteen loam thin surface loam, 30 to 50 percent slopes except at a lower
elevation (scrubby aspen). The soils are extermingled on the landscape.

The Beenom very gravelly fine sandy loam is shaliow and well drained. It
formed in residuum derived dominantly from sandstone and shale. The present

vecetation is mainly black sagebrush, Salina wildrye, rabbitbrush, and larkspur.

Typically, the surface layer is brown very gravelly fine sandy Toam
about 2 inches thick. The subsoil is brown loam about 8 inches thick over sand-
stone. Depth to sandstone ranges from 10 to 20 inches.

Permeability of the Beenom very gravelly fine sandy loam is moderate.
fvailable water capacity is less than 2 inches. Water supplying capacity is
3 to 5 inches. The organic matter content of the surface layer is 3 to 5
percent. Effective rooting depth is 10 to 20 inches. Runoff is medium and
the hazard of water erosion is moderate. The hazard of soil blowing is slight.

The Beenom fine sandy loam 1is shallow and well drained. It formed in
residuum derived dominantly from sandstone and shale. The present vegetation
is mainly serviceberry, birchleaf mountainmahogany, Salina wildrye, big sage-
brush, snowberry, chokecherry and needleandthread.

Typically, the surface layer is dark yellowish brown fine sandy loam about
2 inches thick. The upper 6 inches of the subsoil is dark yellowish brown fine
sandy loam. The lower 4 inches is dark yellowish brown very cobbly sandy clay
loam. Sandstone is at a depth of 12 inches. Depth to sandstone ranges from

10 to 20 inches.

Permeability of the Beenom fine sandy loam is moderate. Available water
capacity, to a depth of 12 inches, is less than 2 inches. Water supplying
capacity is 3 to 6 inches. The organic matter content of the surface layer is
3 to 5 percent. Effective rooting depth is 10 to 20 jnches. Runoff is medium
and the hazard of water erosion is moderate. The hazard of soil blowing is
slight.

This unit is used for rangeland and wildlife habitat.

This unit is in capability subclass VlIs, nonirrigated.



DSG2--RABBITEX-PATMOS COMPLEX, 25 TO 70 PERCENT SLOPES, ERODED.

This map unit is on mountainsides. Slopes are concave to convex and
long. Elevation is 7,200 to 8,400 feet. The average annual precipitation
is about 16 to 20 inches, the mean annual air temperature is 38 to 45
degrees F and the average freeze-free season is 60 to 120 days.

This unit is 35 percent Rabbitex Joam, 25 to 70 percent slopes, eroded;
35 percent Patmos channery loam, 27 to 70 percent slopes, eroded, and 30
percent other soils. The components of this unit are interminingled.

Included in this unit are about 15 percent of a soil similar to Guben
extremely bouldery loam, 40 to 75 percent slopes, except bedrock is within
20 inches, 10 percent Moreno extremely bouldery loam, 30 to 60 percent slopes
in concave positions, 5 percent Rock outcrop.

The Rabbitex soil is deep and well drained. It formed in alluvium and
colluvium derived dominantly from sandstone and shale. The present vegetation
is mainly Salina wildrye, western wheatgrass, and birchleaf mountainmahogany.

Typically, the surface layer is dark brown loam and channery loam about
12 inches thick. The upper 18 inches of the next layer is yellowish brown
and pale brown channery loam and gravelly loam. The Jower part to a depth
of 53 inches or more is very pale brown loam. A layer of secondary carbonate
accumulation is at a depth of about 30 to 50 inches.

Permeability of the Rabbitex soil is moderate. Available water capacity
is about 7.5 to 8.5 inches. Water supplying capacity js 9 to 15 inches. The
organic matter content of the surface layer is 3 to 5 percent. Effective
rooting depth is 60 inches or more. Runoff is rapid and the hazard of water
erosion is high. The hazard of soil blowing is slight.

The Patmos soil is moderately deep and well drained. It formed in alluvium
and colluvium derived dominantly from sandstone and shale. The present veg-
etation is mainly Salina wildrye, bluegrass, larkspur, black sagebrush, and
little yellow rabbitbrush.

Typically, the surface layer is light brownish gray channery Toam about
2 inches thick. The underlying material to a depth of 24 inches is pale brown
and very pale brown very gravelly and very cobbly fine sandy loam. Sandstone
js at a depth of 24 inches. A layer of secondary carbonate accumulation is at

a depth of about 2 to 24 inches.

Permeability of the Patmos soil is moderate. Available water capacity is
about 2 to 4 inches. MWater supplying capacity is 5 to 7 inches. The organic
matter content of the surface layer is 1 to 3 percent. Effective rooting depth
js 20 to 40 inches. Runoff is rapid, and the hazard of water erosion is high.

The hazard of soil blowing is slight.
This unit is used as rangeland and for wildlife habitat.

The Rabbitex soil is in capability subclass VIile, nonirrigated, and Patmos
soil is in capability subclass Vils, nonirrigated.



Description of Soil Mapping Units

CIC--RIVRAEXTREMELY BOULDERY SANDY LOAM, 1 TO 8 PERCENT SLOPES

This very deep and well drained c0il is on valley and canyon floors.

1t formed in alluvium derived dominantly from sandstone and shale. Stopes
are short to medium in length and single in shape. The present vegetation
is mainly basin big sagebrush, rabbitbrush, wheatgrass, needleandthread,

and dropseed. Elevation is 4,600 to 7,200 feet. The average annual precip-
jtation is about 12 to 16 inches, the mean annual air temperature is 43 to
45 degrees F, and the average freeze-free season 55 110 to 145 days.

Typically, the surface layer 55 dark grayish brown, extremely bouldery
sandy loam about 3 inches thick. The anderlying layer to a depth of 12 inches
is brown and yellowish brown gravelly sandy loam aboutl 9 inches thick. The
next layer is yellowish brown very gravelly sandy loam and extremely stony
loamy sand about 28 inches thick. The next layer is brown extremely gravely
sandy loam to a depth of 60 inches.

Included in this unit is about 15 percent Glenberg fine sandy loam, high
rainfall, 1 to 3 percent slopes intermingles on the landscapes 10 percent
Havre loam, 3 to 8 percent slopes intermingled with the the Rivra soil at
higher elevations, 5 percent Glenberg fine sandy loam, 1 10 8 percent slopes
intermingled with the Rivra soil at lower elevations, and 5 percent of an

Aquic Ustifluvent along the stream channels with riparian habitats.

permeability of this Rivra soil is moderately rapid. Available water
capacity, to a depth of 60 inches, is about 3.5 to 4.0 inches. Water supply
capacity is 4 to 6 inches. The organic matter content of the surface layer
js 1 to 3 percent. Effective rooting depth is 60 inches or more. Runoff is
very slow, and the hazard of water erosion is slight. The hazard of soil
blowing is slight.

This unit is used for rangeland, wildlife habitat, and recreation.

The Rivra soil is in capability subclass VIIs, nonirrigated.

COMMON PLANT NAME %
gluebunch Wheatgrass (AGSP) 35
Western Wheatgrass (AGSM) 25
Needleandthread (STC04) 20
Blue Grama (BCGR2) 5
Other Annual Forbs (AAFF) 5
Other Annual Grasses (AAGG) 5
Other Shrubs (SSSS) 5

Rose (ROSA+)
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r. 8.3 Cont.

Table VI1I-8 Potential Productivity of Soils

Productivity in 1bs./acre (dry weight)

*®

Soil Climate
Mapping Favorable Normal Unfavorable
Unit* Year Year Year
cic 900 - 500
HBC# 1400 1025 700
1EC 1500 900 ' 550
16C7 1000 750 500
J16 800 550 300
MTH 1500 1000 750
NDH. 600 450 100
NGG, 800 550 300
NJFes 1500 900 550
RWG 1000 750 300
WAG 2000 1500 1000

*x]nformation is unavailable for those soil mapping units not listed.
#S0ils of major disturbed sites.



Table vill-9v List of Soil Series

BEENOM SERIES
BENTEEN SERIES
CABBA SERIES
DECROSS VARIANT
DETRA VARIANT
DONEY SERIES
ELWOOD SERIES
FD SERIES

FG SERIES
GUBEN SERIES
HAVERSON SERIES
JLDEFONSO SERIES
MENEFEE ‘SERIES
MIDFORK SERIES
pATMOS SERIES
PESO SERIES
pODO SERIES
RABBITEX SERIES
REPP SERIES
RIVRA SERIES
ROCK OUTCROP
SHINGLES SERIES
SUNUP SERIES
TETON SERIES
WIDTSOE SERIES
ZILLION SERIES




@ ™ vitl-e  Listof gentification of Soil Mapping Units

CIC---RIVRA LOAM (1%-8% S)

DSG2- - RABBITEX- PATMOS COMPLEX (25%-70% S)
DTF---BEEKE COMPLEX (8%-40% S)
FKG---TETO-DECROSS VARIANT COMPLEX (35%-70% S)
FUG---DETRA VARIANT-PODO COMPLEX (80%-70% )
HBC---HAVEISON LOAM (1%-5% S)

HUG- --MIDFORK - ELWOOD COMPLEX (50%-70% S)
1EC---ILDEFONSO LOAM (3%-8% S)
JEE---IDLEFONSO LOAM (8%-30% S)
16C- -~ IDLEFONSO LOAM/LR. (3%-8% S)
IMG- -~ JOLEFONSO LOAM (50%-70% S)
J76---REPP-DONEY COMPLEX (40%-70% s)

KYH- --POD0-ROCK OUTCROP COMPLEX (50%-80% S)

*®

: ‘ M] F---CABBA LOAM (20%-80% S)

MR- --MEAFEE-ROCK OUTCROP (40%-70% S)

MTH- --CABBA-GUBEN-ROCK QUTCROP COMPLEX (40%-70% s)
MUE - --CAB5A-PODO- PATMOS COMPLEX (3%-30% S)
NDHZ-—SHINGLE—BADLAND—RUBBLE COMPLEX (50%-80% S)
NGG2--SHINGLE LOAM (50%-70% S)
NJFZ——SHINGLE-ILDEFONSO-BADLAND COMPLEX (3%-50% S)
ODD---BEENOM LOAM (33-15% )

pID---BENTEEN LOAM (3%-15% S)

ppH---TILLION LOAM (55%-80% S)

pSH---7ILLTION COMPLEX (55%-80% S)

RFF---BENTEEN LOAM (30%-50% S)

RO----ROCK OUTCROP (see RSH 2)

RR----ROCK OUTCROP-RUBBLE-BADLAND COMPLEX
RSH2--ROCK OUTCROP-RUBBLE—DL'-COMPLEX (60%-80% S)
RYH2--FD-F6-ROCK OUTCROP COMPLEX (50%-70% S)
RWG---ROCK OUTCROP-RUSBLE-SUNUP COMPLEX (60%-70% S)
5pD2--BEENOM LOAM (33-15% S) :
VOH---PESO-ROCK OQUTCROP COMPLEX (50%-60% S)
WAG-—-WIDTSOE LOAM (502-70% S)



PJD--BENTEEN LOAM, 3 TO 15 PERCENT SLOPES

This moderately deep, well drained soil is on rolling ridge and mounzain
tops. It formed residuum and alluvium derived dominantly from sandstone and
shq]e. Slopes are single to slightly convex-concave. The present vegetation is
mainly Wyoming big sagebrush, Thurber fescue and melica spp. Elevation is 8,E30
to 9,700 feet. The average annual precipitation is about 20 to 30 inches,
the mean annual air temperature is less than 38 degrees F, and the average
freeze-free season is less than 60 days.

Typically, the surface layer is dark grayish brown Toam about 11 inches
thick. The upper 12 inches of the subsoil is dary grayish brown silt loan. 7he
lower 12 inches of the subsoil is dark grayish brown silty clay loam. Sandstcne
js at a depth of 35 inches.

Included in this unit is about 5 percent Beenom gravelly fine sandy loam,
1 to 8 percent slopes intermixed on the landscape; 5 percent of a soil similar
to Beenteem loam, 3 to 15 percent except more that 40 inches deep over bedrock
also intermixed on the landscape; 5 percent Benteen loam thin surface, 3 to 1%
percent slopes and 5 percent Decross loam, 15 to 35 percent slopes.

Permeability of this Benteen soil is moderate. Available water capacity
is about 5.5 to 7.0 inches. Water supplying capacity 1is 14 to 16 inches. The
organic matter content of the surface layer is 5 to 10 percent. Effective roct-
ing depth is 20 to 40 inches. Runoff is slow, and the hazard of water erosior
is moderate. The hazard of soil blowing is slight.

This unit is used for rangeland and wildlife habitat.

The Benteen soil is in capability subclass, Vie, nonirrigated.



PPH--ZILLION VERY STONY LOAM, 55 TO 80 PERCENT SLOPES

This deep, well drained soil is on steep mountain sideslopes. It formed
in colluvium derived dominantly from sandstone and shale. Slopes are single
to slightly convex in shape and long in length. (The present vegetation is
mainly Gambel oak, serviceberry, and birchleaf mountainmahogany). Elevation is
6,000 to 8,700 feet. The average annual precipitation js about 16 to 20 inchss,
the mean annual air temperature is 38 to 45 degrees F, and the average freeze-
free season is 60 to 120 days.

Typically, the surface layer is very dark grayish brown very stony loam
about 4 inches thick. The upper 10 inches of the subsoil is very dark grayish
brown gravelly loam. The Tower 8 inches is grayish brown very gravelly loam.
The substratum to a depth of 60 inches or more is brown and grayish brown
extremely stony and very stony fine sandy loam.

Included in this unit is about 10 percent of a soil similar to Zillion
very stony fine sandy loam, 55 to 80 percent slopes except without a layer of
clay accumulation. This soil is intermixed with Zillion very stony loam, 55 to
80 percent slopes on the landscape.

Permeability of this Zillion soil is moderate. Available water capacity, to
a depth of 60 inches, is about 6 to 7.5 inches. Water supplying capacity is
9 to 12 inches. The orgqnic matter content of the surface layer is 5 to 10

percent. Effective rooting depth is 60 inches or more. Runoff is rapid and the
hazard of water erosion is high. The hazard of soil blowing is slight or none.

This unit is used for wildlife habitat.

The Zillion soil is in capability subclass VIile.



PSH--ZILLION COMPLEX, 55 TO 80 PERCENT SLOPES

This map unit is on mountain and canyon sideslopes. Elevation is 7,200 <o
8,800 feet. The average annual precipitation is about 16 to 20 1inches, the
mean annual air temperature is 38 to 45 degrees F, and the average freeze-
free season is 60 to 120 days.

This unit is 40 percent Zillion very stony fine sandy loam, 55 to 80 per-
cent slopes; 35 percent Zillion stony loam, 55 to 80 percent slopes; and 25
percent inclusions: of the~ soils. The Zillion very stony fine sandy loam,
55 to 80 percent slopes occurs on narrow sideridges running vertically of f the
main slope, the Zillion stony Joam, 55 to 80 percent slopes occurs near the
t?ps of the sideslopes and in shallow alluvial drainages running down the
slopes.

Included in this unit is about 10 percent of a soil similar to Doney
gravelly loam, 50 to 70 percent slopes except with bedrock greater than 60 inches
deep, 5 percent of a soil similar to Zillion, very stony fine sandy loam, 55
to 80 percent slopes except with an extremely bouldery surface, 5 percent of 2
soil similar to Guben very stony loam, high rainfall, 30 to 50 percent slopes
except on slopes of 50 to 80 percent and 5 percent Rock outcrop. These soils
are intermixed on the landscape.

The Zillion very stony fine sandy loam, 55 to 80 percent siopes is very
deep and well drained. It formed in colluvium and residuum derived dominantly
from sandstone and shale. Slopes are single to convex in shape, medium to lorg

~in length. The present vegetation is mainly serviceberry, birchleaf mountain-

mahogany, big sagebrush, curlleaf mountainmahogany, and Douglas fir.

Typically, the surface layer is dark brown very stony fine sandy loam and
cobbly fine sandy loam about 16 inches thick. The upper 7 inches of the sub-
soil is dark brown cobbly fine sandy loam. The lower 11 dinches is brown very
cobbly fine sandy loam. The substratum to a depth of 60 inches or more is
brown very stony fine sandy loam.

Permeability of the Zillion very stony fine sandy loam, 55 to 80 percent
slopes, soil is moderate. Available water capacity, to a depth of 60 inches,
i about 6 to 7 inches. Water supplying capacity is 9 to 12 inches. The orgznic
matter content of the surface layer is 5 to 10 percent. Effective rooting
depth is 60 inches or more. Runoff is rapid and the hazard of water erosion is
high. The hazard of soil blowing is slight.

The Zillion stony loam, 55 to 80 percent slopes is very deep and well
drained. It formed in colluvium derived dominantly from sandstone and shale.
Slopes are single to convex in shape and medium to Tong in length. The present
vegetation is mainly birchleaf mountainmahogany, serviceberry, Douglas fir,
Wasatch penstemon, big sagebrush, snowberry, pinegrass, and Salina wildrye.

Typically, the surface is covered with a mat of undecomposed leaves and
twigs about 1 inch thick. The surface layer is dark grayish brown stony Toam
about 3 inches thick. The subsoil is dark grayish brown stony loam about 7

inches thick. The substratum to a depth of 60 inches or more js dark grayish

- brown very stony loam.
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RFF--BENTEEN LOAM, THIN SURFACE, 30 TO 50 PERCENT SLOPES

This moderately deep, well drained soil is on sideslopes of canyons.
It formed in alluvium derived dominantly from sandstone, and shale. Slopes are
single to slightly convex-concave. The present vegetation is mainly aspen,
snowberry and perennial grasses. Elevation is 8,600 to 9,400 feet. The
average annual precipitation is about 20 to 30 inches, the mean annual air
temperature is less than 38 degrees F, and the average freeze-free season is
less than 60 days.

Typically, the surface layer is very dark grayish brown loam about 4
inches thick. The upper subsoil is brown silt loam about 12 inches thick. The
Tower subsoil is dark grayish brown clay loam about 19 inches thick over
calcareous sandstone. Depth to sandstone ranges from 20 to 40 inches.

Included in this unit is about 10 percent Benteen loam, clayey sub-
stratum, 15 to 40 percent slopes; 5 percent of a _soil Tlike Doney gravelly
loam 50 to 70 percent slopes except 5 percent slopes are On 30 to 50 percent,
slopes; 5 percent of a soil similar to Adel Tloam, 30 to 50 percent slopes; and
3 percent of a soil similar to Benteen loam but at a Jower elevation (scrubby

aspen) in the mapping unit, and 5 percent Benteen loam, 3 to 5 percent slopes.

Permeability of this Benteen soil is moderate. Available water capacity
is about 3.5 to 6.5 inches. Water supplying capacity is 12 to 15 inches. The
organic matter content of the surface layer is 5 to 10 percent. Effective root-
ing depth 3 20 to 40 inches. Runoff is medium and the hazard of water erosion
is moderate. The hazard of soil blowing is slight.

This unit is used for rangeland, wildlife habitat, recreation, and
watershed.

The Benteen soil is in capability subclass, Vile, nonirrigated.



RR--ROCK OUTCROP-RUBBLE LAND-BADLAND COMPLEX

This complex consists of about 40 percent Rock outcrop; 35 percent Rubble
land; and 25 percent Badland. It is on canyon and mesa escarpments. The
Rock outcrop and Badland occur as alternating strata. The Rubble land occurs
as narrow bands of rock debris that are fan shaped and originate from exposed
and fractured sandstone lenses.

The Badland may support only very sparce salt tolerant vegetation.
This complex is used mainly for esthetic purposes.

Rock outcrop

Rock outcrop is exposed bedrock consisting of sandstone, conglomerate
sandstone and limestone.

Rock outcrop is in Capability Subclass VIIIs and is not rated for an
ecological site.

Rubble land

Rubble land consists of areas covered by stones and boulders to the point
that practically no soil is exposed.

Rubble land is in Capability Subclass VIIIs, and in not place in an
ecologicsl site. .

Badland

Badland consists of steep and very steep nearly barren beds of actively
eroded shale, shale interbedded with gypsum, and occaisonally small areas of
shale capped by sandstone. The landscape is dissected by numerous inter-
mittent drainage channels.

Runoff is very rapid. The sediment potential is high during intense summer
thunderstorms.

Badland is in Capability subclass VIIs, and js not placed in an ecological
site.



Y
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RSH2--ROCK OQUTCROP-RUBBLE LAND-DL COMPLEX, 60 TO 80 PERCENT SLOPES, ERODED

This complex consists of about 40 percent Rock outcrop; 25 percent
Rubble land; 25 percent DL cobbly fine sandy loam, 60 to 80 percent slopes,
eroded; and 15 percent other soils.

1t occurs on very steep mountain slopes. The DL soil is mixed with the
Rubble land and Rock outcrop in no jdentifiable pattern. Elevations are
7,900 to 8,100 feet. The DL soil formed in residuum and colluvium derived
mainly from sandstone and shale.

The average annual precipitation is 14 to 18 inches. Mean annual air
temperature is 43 to 45 degrees F, mean annual soil temperature is 45 to 47
degrees F, and the average freeze-free season is 60 to 80 days.

Included are small areas of Datino extremely stony fine sandy loam, 40
to 60 percent sliopes, eroded; and Comodore very stony very fine sandy loam,
50 to 60 percent slopes, eroded.

This complex is used for wildlife habitat.

Rock outcrop

Rock outcrop is exposed bedrock consisting of sandstone, conglomerate
sandstone, and limestone.

Rock outcrop is in Capability Subclass VIIIs, and is not rated fo an
ecological site.

Rubble land

Rubble land is areas of stones and boulders virtually free of vegetation

expcet for lichens.

Rubble land is in Capability Subclass VIIIs, and is not placed in an
ecological site.



RXH2--FD-FG-ROCK OUTCROP COMPLEX 50 TO 70 PERCENT SLOPES

This complex consists of about 35 percent FD extremely stony clay loam,
50 to 70 percent slopes, eroded; 20 percent FG very stony loam, 50 to 70 per-
cent slopes, eroded; 25 percent Rock outcrop, and 20 percent other soils.

It occurs on mountain slopes. The FD and FG soils show no definite
pattern of occurrence on the landscape. Elevations are 6,750 to 8,750
feet. The soils formed in colluvium derived mainly from sandstone.

The average annual precipitation is 14 to 18 inches. Mean annual air
temperature is 43 to 45 degrees F, mean annual soil temperature is 45 to 47
degrees F, and the average freeze-free season is 80 to 100 days. Slopes are
50 to 70 percent and occur on north and northwest aspects. They are long in
length and convex and concave in shape.

Present vegetation is dominantly Douglas fir, snowberry, native blue-
grass and Rocky Mountain juniper.

Included in mapping are small areas of Comodore very stony very fine
sandy loam, 50 to 60 percent slopes, eroded; and a shallow soil over sandstone
with light colors.

The soils in this complex are used for wildlife habitat.

FD extremely stony clay -loam, -50 to 70 -percent_slopes, eroded

This soil is very deep and well drained.

In a representative profile the A horizon has been eroded away. The
present surface, the upper subsoil is brown extremely stony clay loam about
5 inches thick. The Towet subsoil is 1ight yellowish brown cobbly sandy
clay loam about 11 inches thick. The substratum is 1ight yellowish brown
and very pale brown, cobbly loam to a depth of 60 inches or more. The soil
surface is covered by a mantle of decomposing organic material 1 inch thick.

Permeability is moderate. Available water capacity is about 7 to 8.5
inches above a depth of 60 inches. The water supplying capacity is about
8 inches to 10 inches. Surface runoff is medium and erosion hazard high.
The Erosion Condition Class is moderate-48. Flow patterns are small and
readily noticeable. Water flow has moved coarse fragments, soil and surface
Titter.

The potential plant community is about 20 percent grasses, 5 percent forbs,
20 percent shrubs and 55 percent trees. About 85 percent of the trees are
jnland Douglas fir. Other trees of the site are Utah juniper, Rocky Mountain
juniper, pinyon pine, bigtooth maple, Gambel oak and white fir. Important
understory plants are elk sedge, slender wheatgrass, Nevada bluegrass, mountain
junegrass, nodding bromebrass, bluebunch wheatgrass, Salina wildrye, goldenrod,
aster Louisiana sagewort, lupine, showy goldeneye, wild geranium, birchieaf
mountainmahogany, serviceberry, Oregon grape, wild currant, dwarf maple,

elderberry, and curlleaf mountainmahogany.
Principle use is for wildlife habitat.

This soil Capability Subclass VIIs, nonirrigated; Woodland Douglas Fir
ecological site.



FG very stony loam, 50 to 70 percent slopes, eroded

This soil is very deep and well drained.

In a representative profile the surface layer is dark grayish brown,
very stony loam about 7 inches thick. The subsoil is dark yellowish brown,
very cobbly loam about 13 inches thick. The substratum is yellowish brown
very cobbly Toam to a depth of 60 inches or more. The soil has a duff layer
one inch thick.

Permeability is moderate. Available water capacity js about 5 to 7.5
inches above a depth of 60 inches. Water supplying capacity is about 6 to
10 inches. Organic matter content in the surface Jayer is moderate. Effective
rooting depth is greater than 60 inches. Surface runoff is medium and
erosion hazard is high. The Erosion Condition Class is moderate-48. Flow
patterns are small and readily noticeable. Water flow has moved coarse
fragements, soil and surface litter.

The potential plant community is about 20 percent grasses, 5 percent
forbs, 20 percent shrubs and 55 percent trees. About 85 percent of the trees
are inland Douglas fir. Other trees of the site are Utah juniper, Rocky
Mountain juniper, pinyon pine, bigtooth maple, Gambel oak and white fir.
Important understory plants are elk sedge, slender wheatgrass, Nevada blue-
grass, mountain junegrass, nodding bromegrass, bluebunch wheatgrass, Salina
wildrye, goldenrod, aster Louisiana sagewort, lupine, showy goldeneye, wild
geranium, birchleaf mountainmahogany, serviceberry, snowberry, Oregon grape,
wild currant, dwarf maple, elderberry, and curlleaf mountainmahogany.

This soil is in Capability Subclass VIIs, nonirrigated; Woodland Douglas
fir ecological site.

Rock outcrop

Rock outcrop is exposed bedrock consisting of sandstone, conglomerate
sandstone and limestone.

Rock outcrop is in Capability Subclass VIIis, and is not rated for.an
ecological site.



RWG--ROCK OUTCROP-RUBBLE LAND-SUNUP COMPLEX 60 TO 70 PERCENT_SLOPES

This complex consists of about 25 percent Rock outcrbp; 30 percent
Rubble land; 25 percent Sunup very gravelly fine sandy loam, high rainfall,
60 to 70 percent slopes; and 10 percent other soils.

It occurs on canyon walls, escarpments from mesas, and on mountain side
slopes. The Sunup soil is intermixed with the Rock outcrop and Rubble land on
these landscapes. Elevations are 4,350 to 8,700 feet. The sgils formed in
colluvium derived from sandstone.

The average annual precipitation js 12 to 40 inches. Mean annual air
temperature is 45 to 50 degrees F, mean annual soil temperature is 47 to
52 degrees F, and the average freeze-free season is 100 to 150 days. Slopes
are 50 to 70 percent and occur on all aspects.

Present vegetation is dominantly Utah juniper, pinyon pine, Salina
wildrye and galleta.

Included in mapping are small areas of Ildefonso very stony loam, 50 to
70 percent slopes, on colluvial slopes; Shingle extremely stony loam, 50 to
70 percent slopes, eroded; and areas where this sunup soil has an extremely
stony surface.

This complex is used for wildlife habitat.

Rock outcrop

Rockoutcrob is exposed bedrock consisting of sandstone, conglomerate
sandstone, and limestone.

Rock outcrop is in Capability Subclass VIIIs, and is not rated foran
ecological site.

1

Rubble land

Rubble land is areas of stones and boulders virtually free of vegetation
except for lichens.

Rubble land is in Capability Subclass VIIIs, and is not placed in an
ecological site.

Sunup very gravelly fine sandy loam 60 to 70 percent slopes

This soil is shallow and excessively drained.

In a representative profile the surface layer is brown very gravelly fine
sandy loam about 2 inches thick. The underlying layer is brown gravelly fine
sandy loam over conglomerate at a depth of about 6 inches.

Permeability is moderately rapid. Available water capacity js about 1.0
jnch. Water supplying capacity is about 2.0 inches. Organic matter content in
the surface layer is very low. Effective rooting depth is about 5 to 20 inches.
Surface runoff is very rapid and erosion hazard is high. The Erosion Condition
Class is slight-37.

This soil is in Capability Subclass VIIIs, nonirrigated; and is not rated
for an ecological site.



CHAPTER VIII
SDD2~--BEENOM LOAM, 3 to 15 PERCENT SLOPES, ERODED

This shallow, well drained soil is on gently mountain slopes.
It formed in residum derived dominantly from sandstone. Slopes
are medium in length and convex in shape. The present vegetation
is mainly Salina wildrye, mountain big sagebrush, serviceberry
and snowberry. Elevation is 7,000 to 8,100 feet. The average
annual precipitation is about 16 to 18 inches, the mean annual
temperature is 43 to 45 degrees f, and the average freeze-free
season is 50 to 70 days.

Typically, the surface layer is brown loam about 6 inches thick. The
subsoil is brown clam loam about 8 inches thick. Sandstone
is at a depth of 14 inches. Depth to sandstone ranges from
10 to 20 inches.

Included in this unit are small areas of a similar soil to Beenom
loam, 3 to 15 percent slope, eroded except 20 to 40 inches deep
and a shallow soil lacking layer of clay accumulation.

Permeability of this Beenom soil is moderately slow. Available
water capacity, to a depth of 14 inches is about 3.0 inches.
Water supplying capacity is 4 to 6.5 inches. The organic matter
content of the surface layer is 3 to 5 percent. Effective rooting
depth is 10 to 20 inches. Runoff is medium, and the hazard
of water erosion is moderate. The hazard of soil blowing is
slight.

This unit is used for rangeland and wildlife habitat.

The Beenom soil is in capability subclass VIIs, nonirrigated.



vOH--PESO-ROCK QUTCROP COMPLEX,YSO TO 80 PERCENT SLOPES

This map unit is on steep to very steep mountain sideslopes. Slopes

are short in length and single to convex in shape. The present vegetation is
mainly Douglas fir, serviceberry, birchleaf mountainmahogany., mockorange, and
western wheatgrass. Elevation is 5,000 to 9,500 feet. The average annual
precipitation js about 16 to 20 inches, the mean annual air temperature js 38
to 45 degrees F, and the average freeze-free season is 60 to 120 days.

This unit is 55 percent Peso extremely bouldery fine sandy loam, 30 to 80
percent slopes; 20 percent Rock outcrop, and 25 percent other soils. The com-
ponents of this unit are soO intricately intermingled that it was not practical
to map them separately at the scale used.

Included in this unit is about 12 percent Midfork bouldery loam, 50 to 70
percent siopes on concave slope positions in drainages, 10 percent Comodore

very stony fine sandy loam, 50 to 60 percent slopes, intermixed on.the landscape
and 3 percent Zillion very stony *fine sandy loam, 55 to 80 percent slopes.

The Peso soil is moderately deep and well drained. It formed in colluvium
cerived dominantly from sandstone and shale.

Typically, the surface is covered with a mat of partially decomposed needles,
twigs, and leaves about % inch thick. The surface layer is yellowish brown
extremely bouldery fine sandy loam about 3 inches thick. The subsoil is yellow-
jsh brown very gravelly fine sandy loam about 11 inches thick. The substratum

is a yellowish brown extremely cobbly fine sandy loam about 8 inches thick over
sandstone. Depth to sandstone ranges from 20 to 40 inches.

premeability of the Peso soil is moderately rapid. Available water
capacity, to a depth of 22 inches; is about 1.0 to 2.0 inches. Water supplying
capacity is 3 to 5 inches. The organic matter content of the surface layer is

3 to 50 percent. Effective rooting depth is 20 to 40 inches. Runoff is moderate,
and the hazard of water erosion is slight. The hazard of soil blowing is slight.

Rock outcrop consists of areas of exposed sandstone and shale. It is
dominantly interbedded an occurs “as ledges.

This unit is used for rangeland, wildlife habitat, and recreation.

The Peso soil js incapability subclass Vile, nonirrigated; and Rock
outcrop is in capability subclass VIII.



WAG--WIDTSOE VERY STONY LOAM, HIGH RAINFALL, 50 TO 70 PERCENT SLOPES

This Widtsoe soil is very deep and well drained. It occurs on very steep
mountain slopes at elevations of 7,200 to 8,700 feet. This soil formed in
colluvium derived mainly from sandstone and shale.

The average annual precipitation is 14 to 17 inches. Mean annual air
temperature is 42 to 45 degrees F, mean annual soil temperature is 44 to 47
degrees F, and the average freeze-free season is 50 to 90 days. Slopes are 50
to 70 percent and occur on north aspects. They are short in length and concave
convex in shape. :

Included in mapping are small areas of similar soil except 20 to 40 inches
deep; and UH extremely stony loam, 30 to 50 percent slopes.

In a representative profile the surface layer is dark grayish brown and
grayish brown very stony loam about 9 inches thick. The subsoil is brownish
yellow very cobbly clay loam about 15 inches thick. The substratum is light
brownish gray very cobbly Toam to a depth of 60 inches or more. There is a
horizon of carbonate accumulation at a depth of 24 inches.

Permeability is moderately slow. Available water capacity is about 5.0 to
7.0 inches above a depth of 60 inches. Water supplying capacity is 7 to 10
inches. Organic matter content in the surface layer js moderate. Effective
rooting depth is greater than 60 inches. Surface runoff is medium and erosion
hazard is moderate. The Erosion Condition Class is slight-37.

This soil is used for wildlife habitat.

Present vegetation is dominantly serviceberry, bluegrass, slender wheat-
grass, birchleaf mountainmahogany, snowberry and black sagebrush.

The potential plant community is about 40 percent grasses, 5 percent forbs
and 55 percent shrubs. Important plants bullgrass, Salina wildrye, bluebunch
wheatgrass, muttongrass, Nevada bluegrass, slender wheatgrass, prairie junegrass,
western wheatgrass, hawksbeard, locoweed,penstemon, sego 1illy, birchleaf mountain-
mahogany, Wyoming big sagebrush, black sagebrush, yellowbrush, serviceberry and
snowberry. ‘

COMMON PLANT NAME %
Salina Wildrye (ELSA) 8
Bluebunch Wheatgrass (AGSP) 9
Muttongrass (POEE) 6
Nevada Bluegrass (POHE3) 6
Other Perennial Grasses (PPGG) 8
Other Perennial Forbs (PPFF) 4
Other Annual Forbs (AAFF) 21
Birchleaf Mountainmahogany (CEMO2) 20
Sagebrush (ARTEM) 10
Serviceberry (AMELA) 15
Snowberry (SYMPH) 5
Other Shrubs (SSSS) 5

This soil is in Capability Subclass VIIIX, nonirrigated; Mountain Loam
(Shrub) E47 ecological site.
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Description of Soil Series

BENTEEN SERIES

These soils are classified as fine-loamy, mixed Argic Pachic Cryoborolls.

The Benteen series consists of moderately deep, well drained, and moderately
permeable soils that formed in residuum derived dominantly from limestone or
sandstone. '

These soils are on mountain and ridge sideslopes and benches at elevations
of 7,200 to 10,100 feet. Slope ranges from 1 to 50 percent. The average annual
precipitation ranges from 20 to 30 inches, and the mean annual air temperature
is less than 38 degrees F.

" 01--3 inches to 0; somewhat decomposed leaves and twigs.

Al--0 to 4 inches; very dark grayish brown (10YR 3/2) loam, black (10YR 2/1)
moist; moderate medium granular structures; soft, very friable nonsticky, nonplastic;
few fine and very fine roots; neutral reaction (pH 7.2), abrupt smooth boundary.

B21t--4 to 9 inches; brown (10YR 4/3) silt 1oam, very dark grayish brown
(10YR 3/2) moist; moderate medium subangular blocky structure; hard firm, slightly
sticky, slightly plastic, few fine medium and coarse roots, few very fine and
fine pores; few thin clay films on ped faces and in pores; neutral reaction (pH
7.2); clear smooth boundary.

B22t--9 to 16 inches; brown (10YR 5/3) silt loam, very grayish brown
(10YR 3/2) moist; moderate, medium subangular blocky <tructure; very hard, firm,
slightly sticky, slightly plastic; few very fine, fine and medium roots; few
very fine and fine pores, common moderately thick clay films on ped faces and
in pores; mildly alkaline (pH 7.6); clear smooth boundary.

B23t--16 to 35 inches; brown (10YR 5/3) clay loam, very dark grayish brown
(10YR 3/2)moist; weak medium subangular blocky structure; hard, firm, sticky,
plastic; few very fine, fine and medium roots; few very fine and fine pores; few
thin clay films on ped faces and in pores; mildly alkaline (pH 7.6); abrupt smooth
boundary.

R--35 inches; calcareous sandstone.

The mollic epipedon is 16 to 35 inches thick. Depth to bedrock is 20 to
40 inches. Mean annual soil temperature 55 40 to 44 degrees F. Mean summer
s0il temperature is 45 toO 52 degrees F.

The A horizon has hue of 10YR or 2.5YR,value of 3 to5 dry; 2 or 3 moist,
and chroma of 1 to 3. 1t is dominantly loam, silt loam, and fine sandy loam
with less than 27 percent clay.

The All horizon is noncalcareous oOr s1ightly calcareous and is neutral to
mildy alkaline. ' :

The B2t horizon has hue of 10YR or 2.5YR,value of 3 to 5 dry, 2 or 3 moist,
and chroma of 2 to 4. It is loam, clay loam, and silty clay loam, and silt loam
with gravel, cobbles, and channery fragment content ranging from O to 25 percent.
Clay content is 24 to 35 percent.

Some pedons have a thin C horizon. The C horizon has hue of 10YR or 2.5Y,
value of 5 to 7 dry, 4 or 5 moist, and chroma of 2 to 4. It is loam, clay loam
to silty clay with cobbles, pebbles, and channery fragments ranging from 10 to
40 percent in volume. '



BEENOM SERIES

These soils are classified as loamy, mixed Lithic Argiborolls.

The Beenom series consists of shallow, well drained, and moderately
permeable soils that formed in residuum derived dominantly from sandstone.
These soils are on broad ridgelines, cuesta dipsiopes, and gently mountain
sideslopes at elevations of 6,800 to 9,700 feet. Slope ranges from 1 to 50
percent. The average annual precipitation ranges from 16 to 20 inches, and
the mean annual air temperature ranges from 38 to 45 degrees F.

They are near the Podo, Pino, Benteen, Corpening, Firo and Kiev soils.
Podo, Corpening, Firo, and Kiev soils all lack a layer of clay accumulation.
Pino and Benteen soils are deeper than 60 inches.

Al--0 to 3 inches; brown (7.5YR 4/4) gravelly fine sandy loam, dark brown
(7.5YR 3/2) moist; weak medium platy structure; soft, very friable, nonsticky,
and slightly plastic; common very fine and few fine and medium roots; common
very fine and fine pores; noncalcareous, lime is disseminated; moderately
alkaline (pH 8.4); abrupt smooth boundary.

B2t--3 to 9 inches; brown (7.5 YR 4/4) loam, dark brown (7.5YR 3/2) moist;
weak medium prismatic parting to moderate medium subangular blocky structure;
s1ightly hard, firm, slightly sticky and plastic; common very few fine and fine,
few medium roots; common very fine and fine pores; very few thin clay films,
occuring as colloid stains on mineral grains; moderately alakaline (pH 8.4);
clear smooth boundary.

C1--9 to 12 inches; pale brown (10YR 6/3) silt loam, yellowish brown
(10 YR 5/4) moist; massive; slightly hard, firm, nonsticky, and slightly plastics
few fine roots; few fine pores; moderately calcareous, carbonates are disseminated;
moderately alkaline (pH 8.4).

R--12+ inches, calcareous sandstone.

Depth to sandstone is 8 to 20 inches. Rock fragments range from fine gravel
to stone but are predominatly sandstone cobbles in some horizons. Rock fragments
range from 0 to 50 percent but averages less than 35 percent in the central
section. Mean annual soil temperature is 41 to 47 degrees F. The mollic epipedon
is 8 to 18 inches thick.

The A horizon has hue of 7.5YR and 10YR, value of 3 to 5 dry, 1 to 3 moist,
and chroma of 1 to 3. It is fine sandy loam through clay Joam and very gravelly
fine sandy loam through gravelly clay loam.

The B2t horizon has hue of 7.5YR and 10YR, value of 3 to 5, 2 to 4 moist,
and chroma of 1 to 3. It is typically loam or clay loam but may also be silt
loam or sandy clay loam with this strata of very cobbly sandy clay loam, fine
sandy loam, or very gravelly sandy clay loam. Clay content is 18 to 35 percent.

Some pedons have a thin C horizon. “The C horizon has hue of 7.5YR or 10YR,
value of 5 to 7 dry, 4 moist, and chroma of 3 or 4.



CABBA SERIES

These soils are classified as loamy, mixed (ca]careous), frigid, shallow,
Typic Ustorrhents. The Cabba series consists of shallow, well drained,
moderately permeable soils that formed in residuum and colluvium derived dom-
inantly from shale or siltstone of the Green River Foundation.

These soils are on benches, canyon rims, and steep canyon sideslopes at
elevations of 5,000 to 8,200 feet. Slope ranges from 3 to 70 percent. The
average annual precipitation ranges from 12 to 16 inches, and the mean annual
air temperature ranges from 42 to 45 degrees F.

They are near the Podo, Guben, and Patmos soils.

Podo soils have hard sedimentary rock at depths of less than 20 inches.
Guben and Patmos soils have depths greater than 20 inches.

Al--0 to 3 inches; pale brown (10YR 6/3) bouldery loam, brown (10YR 4/3)
moist; moderate medium granular that parts ‘to fine granular structure; loose,
slightly sticky, slightly plastic; common very fine and fine roots; 5 percent
fine gravels, 10 percent cobbles; 15 percent boulders; slightly calcareous,
carbonates are disseminated; strongly alkaline (pH 8.6) abrupt smooth boundary.

C1--3 to 7 inches; brown (10YR 5/3) loam, brown (10YR 4/3) moist; mottles;
weak fine granular structure; loose, slightly sticky, slightly plastic, common
yery fine roots; slightly calcareous, moderately alkaline (pH 8.4); abrupt smooth
boungary.

c2--7 to 15 inches; 1ight yellowish brown (10YR 6/4) loam, yellowish brown
(16YR 5/4) moist; massive; soft, friable, s1ightly sticky, slightly plastic;
common very fine, fine roots; 5 percent shale fragments which slake in water;
s1ightly calcareous, strongly alkaline (pH 8.8); abrupt smooth boundary.

C3r--15 inches; rippable shale; soft carbonate coatings on the surface of
rocks.

Depth to soft shale or siltstone is 8 to 20 inches. Rock fragments are
soft shale, siltstone with some sandstone fragments and range in size from fine
gravel to large sandstone flags and boulders. The surface contains from 0 to
10 percent coarse fragments, but the control section contains less than 35
percent. These soils are commonly calcareous throughout.

The A horizon has hue of 2.5YRor 10YR, value of 5 to 7 dry, 3 to 5 moist,
and chroma of 2 or 3. 1t is loam, bouldery loam, or gravelly loam.

The C horizon has hue of 2.5YR or 10YR, value of 5 or 6 dry, 4 or 5 moist,
and chroma of 2 to 4. It is loam, silty clay loam, clay loam, gravely loam,
extremely gravelly loam. The horizon is moderately calcareous oOr strongly
calcareous and is moderately to strongly alakaline.



DECROSS VARIANT

These soils are classified as fine-loamy, mixec 2rgic Pachic Cryoborolls.

The Decross Variant consists of deep, well drained, moderately permeable
soils that formed in colluvium derived dominantly from colluvium sandstone,
siltstone, and shale.

These soils are on mountain sideslopes at elevations of 7,500 to 9,600
feet. Slope ranges from 15 to 70 percent. The average annual precipitation
ranges from 20 to 30 inches, and the mean annual air temperature is less than
38 degrees F.

They are near the Benteen, Teton, and Midfork soils. Benteen soils have

a mollic epipedon which is Jess than 16 inches thick. Teton soils have a
lithic contact within 40 inches and a mollic epipedon less than 16 inches thick
and no argillic horizon.

0--1 inch to 0; duff of needles, twigs and leaves.

Al--0 to 3 inches; dark grayish brown (10YR 4/2) fine sandy loam, very dark
grayish brown (10YR 3/2) moist; moderate medium subangular blocky structure;
soft, very friable, slightly sticky, slightly plastic, common very fine, medium
few coarse roots; moderately calcareous, carbonates are disseminated; strongly
alkaline (pH 8.6); abrupt smooth boundary.

B21t--3 to 8 inches; dark grayish brown (10YR 4/2; loam, very dark grayish
brown (10YR 3/2) moists moderate coarse subangular biocky structure; hard,
friable, sticky, plastic; common very fine, many mediun, few coarse roots;
common very fine, few fine pores; few thin clay films on ped faces and pores;
moderately calcareous, carbonates are disseminated; strongly alkaline (pH 8.6);
clear smooth boundary.

B22t--8 to 19 inches; dark grayish brown (10YR 2/2) silt loam, very dark
grayish brown (10YR 3/2) moist; moderate medium subangular blocky structure;
slightly hard, friable, sticky, plastic; common very fine, few medium and coarse
roots; few very fine pores; few thin clay films on pad faces and lining pores;
10 percent gravel; moderately calcareous, carbonates are disseminated; strongly
alkaline (pH 8.6); clear wavy boundary.

B3--19 to 24 inches; dark grayish brown (18YR 4/2) gravelly silt loam, very
dark grayish brown (10YR 3/2) moist; weak medium subangular blocky structure;
s1ightly hard, friable, sticky, plastic; few very fine and fine roots; few very
fine pores; 20 percent gravels; strongly calcareous, carbonates are disseminated;
strongly alkaline (pH 8.6); clear smooth boundary.

Clca--24 to 32 inchs; grayish brown (10YR 5/2) gravelly silt loam, dark gray-
ish brown (10YR 4/2) moist; weak fine subangular blocky structure; slightly hard;
friable, sticky, plastics few very fine, few medium roots; 20 percent gravel
which slakes in water; strongly calcareous, carbonates are disseminated; strongly
alkaline (pH 8.6); clear smooth boundary. '

C2ca--32 to 55 inches; pale brown {(10YR 6/3) very channery fine sandy loam,
dark brown (10YR 3/3) moist; single grain; soft, very friable, slightly sticky,
slightly plastic; few very fine roots; 40 percent gravel, 20 percent channers;
strongly calcareous, carbonates are disseminated; strongly alkaline (pH 8.8);
diffues wavy boundary.



‘ |

C3r--55 inches, calcareous shale.

Depth to bedrock is greater than 40 inches. The control section is commonly
loam, and silt loam, but ranges to include clay loam in some pedons. Clay
content is 18 to 35 percent. Rock fragments are 1ess than 10 percent in the
control section.

The A horizon has hue of 2.5Y or 10YR, value of 4 or 5 dry, 2 or 3 moist,
and chroma of 2 or 3. It is loam and fine sandy 1oam.

The B2t horizon has hue of 2.5Y or 10YR, value of 4 or 5 dry and J3ord
moist. It is loam, silt loam, or clay loam with 18 to 35 percent clay and O
to 10 percent gravel. : .

The Cca horizon is moderately calcareous or strongly calcareous and is
mildly to strongly alkaline. ‘

Vegetation on Decross Variant is white fir, subalpine fir, Douglas fir,
and snowberry.



DETRA VARIANT

These soils are classified as fine-loamy, mixed Pachic Argiborolls.

The Detra Variant consists of moderately deep, well drained, and moderately
slow permeable soils that formed in residuum derived cominantly from calcareous
sandstone.

These soils are on mountains, benches, or ridge sideslopes at elevation of
8,000 to 9,000 feet. Slope ranges from 40 to 70 percent. The average annual

precipitation ranges from 16 to 20 inches, and the mean annual air temperature
ranges from 38 to 42 degrees F.

They are near the Podo, Cabba, Guben, 7i11ion and Doney soils. Zillion and
Guben soils have a greater than 35 percent rock fragments, Podo and Cabba soils

lack a dark surface layer and are less than 20 inches deep. Doney soils lack a

dark surface layer and a layer of clay accumulation.

Al--0 to 5 inches; brown (10YR 5/3) loam, dark brown (10YR 3/3) moist; weak
medium subangular blocky structure; very hard, firm, sticky, and plastic; common
very fine and fine, few coarse roots; few very fine, fine and medium pores; 10
percent gravel; moderately calcareous, carbonates are disseminated; mildly
alkaline (pH 7.4); abrupt smooth boundary.

B2t--5 to 20 inches; brown (10YR 5/3) clay loam, dark brown (10YR 3/3) moist;
moderate medium subanguiar blocky structure; very harc, firm, sticky, and plastic;
common very fine and fine, few coarse roots; common VELY fine and fine pores;
moderately calcareous, carbonates are disseminated; mildly alkaline (pH 7.6)3
clear smooth boundary. :

C--20 to 34 inches; brown (10YR 5/3) clay loam, ¢ark brown (10YR 3/3) moist;
moderate coarse subangular blocky structure; hard, fira, sticky, and plastic;
common very fine and fine, few medium roots; moderately calcareous, carbonates
are disseminated; mildly alkaline (pH 7.6); abrupt smooth boundary.

R--244inches; calcareous sandstone.

Thickness of the solum ranges from 23 to 40 inches.

Depth to calcareous sandstone is 20 to 40 inches. The control section is
commonly loam or clay loam, but ranges to jnclude silt loam, silty clay loam, and
cobbly silty clay loam in some pedons.

Reactions range from mildly to moderately alkaline.

The A horizon has hue of 7.5YR or 10YR, value of 3 to 5 dry; 2 or 3 moist,
and chroma of 2 or 3.

The B2t horizon has hue of 7.5YR or 10YR, value of 3 to 5 dry, 2 or 3 moist,
and chroma of 2 or 3. Thickness of the solum ranges from 18 to 35 inches.

The C horizon where present has hue of 2.5Y or 10fR, value of 4 or 5 moist
and dry and chroma of 3 or 4.

Detra Variant differs from Detra series because it is moderately Qeep, hue of
10YR in the B2t horizon, and dry value ranges up to 5 dry in the A horizon.



DONEY SERIES

These soils are classified as fine-loamy, mixed (calcareous), frigid
Typic Ustorthents.

The Doney series consists of moderately deep, well drained, moderate to
moderately slow permeabie soils that formed in colluvium and residuum derived
dominantly from sandstone, siltstone, and shale.

These soils are on south facing steep mountain and canyon sideslopes at
elevations of 7,500 to 9,500 feet. Slope ranges from 40 to 70 percent. The
average annual precipitation ranges from 16 to 20 inches, and the mean annual
air temperature ranges from 38 to 45 degrees F.

They are near the Repp, Firo, and Podo soils, Repp soils have bedrock at
depths greater than 40 inches. Firo soils have a dark surface and bedrock at
depths of less than 20 inches. Podo soils have bedrock at depths 1less than
20 1inches. ‘ :

Al--0 to 6 inches; 1ight brownish gray (10YR 6/2) very stony loam, dark
grayish brown (10YR 4/2) moist; weak fine granular structure; s1ightly hard,
firm, nonsticky, slightly plastic; common very fine and fine, few medium roots;
15 percent gravel, 10 percent cobbles, 15 percent stones, 1 percent boulders;
moderately calcareous, carbonates are disseminated; moderately alkaline (pH 8.2)3
abrupt smooth boundary.

clca--6 to 9 inches; 1ight brownish gray (10YR 6/2) stony clay loam, pale
brown (10YR 6/3) moist; weak fine granular structure, hard, firm, sticky, plastic;
common very fine, few medium roots; 10 percent gravel, 5 percent stones;
moderately calcareous, carbonates are disseminated; moderately alkaline (pH 8.2)3
clear smooth boundary.

C2ca--9 to 19 inches; light gray (10YR 7/2) shaly clay loam, Tight
brownish gray (10YR 7/2) moist; weak medium subangular blocky structure; very
hard, fivm, sticky, plastic; few very fine, fine roots; 15 percent soft shale;
strongly calcareous, carbonates are disseminated; moderately alkaline (pH 8.4)3
clear smooth boundary.

C3--19 to 29 inches; white (10YR 8/2) shaley silty clay loam, very pale

brown (10YR 7/3) moist; rock structure; few very fine roots; 25 percent silt-
stone; moderately calcareous, carbonates are disseminated; strongly alkaline
(pH 8.6); abrupt smooth boundary.

C4r--29 inches; soft sandstone.

Depth to sandstone or siltstone is 20 to 40 inches. The ‘control section is
commonly clay loam but ranges to include loam, sandy loam, and silty clay loam
is some pedons. Clay content 1is 18 to 35 percent. Rock fragments are gravel,
channers, and flags of sandstone, siltstone, and shale and range from 0 to 25
percent in the control section. These soils are commonly calcareous throughout.

The A horizon has hue of 10YR, value of 4 to 6 dry, and chroma of 2 or 3.
It is gravelly loam, very stony loam, fine sandy loam.

The C horizon is strongly calcareous Or very strongly calcareous and is
moderately or strongly alkaline.



£L4W00D _SERIES

These soils are classified as Joamy-skeletal, mixed Argic Cryoborolls.

The Elwood series consist of moderately deep, well drained, and moderately
rermeable soils that formed in residuum and colluvium derived dominantly from
sandstone and shale.

These soils are on moderately steep to very steep mountain siopes at
elevations of 7,900 to 9,500 feet. Slope ranges from 50 to 70 percent. The
average annual precipitation ranges from 20 to 30 inches, and the mean annual air
temperature ranges from 32 to 38 degrees F.

They are near the Decross, Adel, Benteen, Teton, Midfork and Zillion soils.
Cecross, Adel, Teton and Benteen soils have fine-loamy control sections. Zillion,
Decross, Adle, and Benteen soils have thick dark colored surface horizons. Mid-
fork soils is a very deep soil.

01--1 inch to 03 undecomposed twigs, needles, and leaves.

A1--0 to 4 inches; brown ( 10YR 4/3) extremely bouldery loam, dark brown

(10YR 3/3) moist; moderate fine granular structure; hard friable, slightly sticky,

and slightly plastic; few fine, medium and coarse roots; 5 percent gravel, 5 per-

cent cobble, 15 percent stones, 5 percent boulders; mildly alkaline (pH 7.6)3
gbrupt smooth boundary.

B21t--4 to 13 inches; brown (10YR 4/3) very gravelly silt 1oam, dark brown
(10YR 3/3) moist; weak fine sybangular blocky parting to weak fine granular
structure; hard, friable, slightly sticky, and slightly plastic; common fine and
redium, and few coarse roots; 30 percent gravel, 10 percent cobbles, and 5 percent

stones; mildly alkaline (pH 7.6); clear wavy boundary.

B22t--13 to 19 inches; brown (10YR 5/3) very gravelly silt loam, broun

(10YR 4/3) moist; weak medium subangular blocky ctructure; hard, friable slightly
sticky, and slightly plastic; common very fine, and few medium roots; 30 percent
gravel, 10 percent cobbles, 5 percent stones; mildly alkaline (pH 7.8)3 abrupt
wavy boundary.

g23t--19 to 24 inches; brown (10YR 5/3) very gravelly silt loam, brown

(10 YR 4/3) moist; rock structure; hard, friable, slightly sticky, and slightly
plastic; few very fine, fine and medium roots; 40 percent gravel, 10 percent
cobbles, and 5 percent stones; slightly calcareous, carbonates are disseminated;
roderately alkaline (pH 8.0); abrupt wavy, boundary.

R--24 inches; sandstone.



FD SERIES

Taxonomic classification is loamy-skeletal, mixed Typic Cryoboralfs.
01--1 to 0 inches; duff, partly needles, twigs and grass.

B21t-- 0 to 5 inches; brown (10YR 5/3) extremely stony clay loam, dark
grayish brown (10YR 4/2) when moist; moderate medium subangular blocky
structure; extremely hard, firm, sticky, plastic, common Vvery fine and fine, few
coarse roots; many Very fine and common fine pores; few thin clay films on faces
of peds; 5 percent gravel, 10 percent cobbles, and 30 percent stones; mildly
alkaline (pH 7.6); clear wavy boundary.

B22t--5 to 16 inches; 1ight yellowish brown (10YR 6/4) cobbly sandy clay
loam, brown (10YR 5/3) when moist, moderate medium angular blocky structure;
extremely hard, firm sticky, plastic; few very fine, medium, and coarse roots;
common very fine and fine, few medium pores; few thin clay films on faces of
peds; 15 percent gravel and 15 percent cobbles; mildly alkaline (pH 7.6); clear
smooth boundary.

C1-16 to 30 inches; 1ight yellowish brown (10YR 5/4) cobbly loam, yellow-
ish brown (10YR 5/4) when moists moderate medium subangular blocky structure;
extremely hard, fiiable, s1ightly sitcky, slightly plastic; few very fine, fine,
medium and coarse roots; common fine and few medium pores; 5 percent gravel and
10 percent cobbles; mildly alkaline (pH 7.6); clear wavy boundary.

¢2--30 to 60 inches; very pale brown (10YR 7/3) cobbly loam, brown (10YR

5/3) when moist; masssive; very hard friable, slightly sticky, slightly plastic;

few very fine, fine, medium and coarse rootss few fine and medium pores; 10

?ercent)grave1,and 10 percent cobbles, slightly calcareous, strongly alkaline
pH 8.6).

The range in characteristics of this soil has not been determined.



FG SERIES
Taxonomic classification is loamy-skeletal, mixed Argic Pachic Cryoborolls.
01--1 inch to O; partly decomposed needles; twigs and grass.

Al--0 to 7 inches; dark grayish brown (10YR 4/2) very stony loam, dark
brown (10YR 3/3) when moist; moderate medium granular structure; hard, friable,
slightly sticky, slightly plastic, common fine, medium and coarse roots; common
fine and medium pores; 10 percent gravel, 10 percent cobbles and 20 percent
stones; moderately alkaline (pH 8.0); clear wavy boundary.

B2T--7 to 20 inches; dark yellowish brown (10YR 4/4) very cobbly loam,
dark brown (10YR 3/3) when moist; moderate medium angular blocky structure;
extremely hard, firm, sticky, plastic; many fine and medium common coarse roots;
few fine and medium pores; few thin clay films on faces of peds; 10 percent
gravel, 20 percent cobbles and 10 percent stones; moderately alkaline (pH 8.2)3
very wavy boundry.

Clca--20 to 60 inches; yellowish brown (10YR 5/4) very cobbly loam, dark
yellowish brown (10YR 4/4) when moist; weak medium subangular blocky structure;
hard, friable, slightly sticky, slightly plastic, common fine, medium and
coarse roots; common fine and few medium pores; 10 percent gravel; 30 percent
cobbles and 10 percent stones; strongly calcareous, carbonates are in veins
%nd as goatings on the undersides of coarse fragments; moderately alkaline
{pH 8.4). '



GUBMEN SERIES

These soils are classified as loamy-skeletal Typic Calciborolls.

The Guben series consists of deep, well drained, moderately permeable soils
that formed in colluvium and residuum derived dominantly from sandstone and
shale of the Green River Formation.

These soils are on steep and very steep canyon sideslopes at elevations

of 5,000 to 8,400 feet. Slope ranges from 30 to 75 percent. The average annual
precipitation ranges from 16 to 20 inches, and the mean annual air temperature
ranges from 42 to 45 degrees.

They are near the Cabba, Peso, and Lazear soils. Cabba and Lazear sgils
are shallow. Peso soils are moderately deep.

01--% inch to 0; litter of partially decayed pine needles and grasses.

A11--0 to 7 inches; grayish brown (10YR 5/2) extremely bouldery loam, very
dark grayish brown (10YR 3/2) moist; weak fine granular structure; soft, very
friable, slightly sticky, s1ightly plastic; common very fine, fine medium and
coarse roots; 15 percent gravel, 10 percent cobbles, 5 percent stones, 10 percent
boulders; moderately calcareous, carbonates are disseminated; moderately alkaline
(pH 8.2); clear wavy boundary.

A12--7 to 15 inches; pale brown (10YR 6/3) very stony loam, dark brown (10YR
3/3) moist; weak fine granular structure; soft, very friable, slightly sticky,
s1ightly plastic, common very fine, fine, medium, coarse roots, 10 percent
gravel, 15 percent cobbles, 20 percent stones; moderately calcareous, carbonates
are disseminated; moderately alkaline (pH 8.4); clear broken boundary.

Clca--15 to 30 inches; very pale brown (10YR 7/3) very stony loam, pale
brown (10YR 6/3) moist; moderate medium subangular blocky structure; siightly
hard, friable, slightly sticky, slightly plastic; common very fine, few fine,
medium, coarse roots, few very fine, and fine pores; 10 percent gravel, 10
percent cobbles, 20 percent stones, 5 percent boulders; strongly calcareous,
carbonates are disseminated; strongly alkaline (pH 8.6); clear smooth boundary.

c2--30 to 60 inches; 1ight yellowish brown (10YR 6/4) extremely stony Toam,
brown (10YR 5/3) moist; moderate medium subangular blocky structure; slightly
hard, firable, slightly sticky, slightly plastic; few very fine, fine, and medium
roots; few very fine, medium common fine pores; 10 percent gravel, 20 percent
cobbles, 25 percent stones, 5 percent boulders; moderately calcareous, carbonates
are disseminated; strongly alkaline (pH 9.0).

The mollic epipedon is 7 to 16 inches thick. Depth to bedrock is greater
than 40 inches. The control section is commonly very stony loam but ranges to
include fine sandy loam, very stony fine sandy loam in some pedons. Rock fragment:
are 35 to 60 percent in the control section and consist of gravel, cobbles,
stones and boulders. These soils are commonly calcareous thoughout.

The A horizon has hue of 10YR, value of 4 or 5 dry, 2 or 3 moist, and chroma
of 1,2 or 3. It is very stony loam, extremely bouldery Toam.

The C horizon has hue of 10YR, value of 5 to 7 dry, 4 to 6 moist, and
chroma of 3 or 4. The C horizon is moderately calcareous of strongly calcareous
and is moderately to strongly alkaline.



HAVERSON SERIES

Al--0 to 6 inchess brown (10YR 5/3) fine sandy loam, grayish brown

(10YR 5/2) moderate coarse subangular blocky structure; slightly hard, friable,
slightly hard, slightly plastic; common very fine and few fine roots; common
very fine and fine pores; moderately calcareous, carbonates are disseminated;
strongly alkaline (pH 8.6); abrupt smooth boundary.

C1--6 to 16 inches; pale brown (10YR 6/3) loam, grayish brown (10YR 5/2)
when moists moderate coarse subangular blocky structures; hard friable; slightly
stickys slightly plastic; few very fine roots; many very fine, few fine and
medium poress moderately calcareous, carbonates are disseminated; strongly
alkaline (pH 8.8); clear wavy boundary.

c2--16 to 24 inches; pale brown (10YR 6/3) silt loam, grayish brown

(10YR 5/2) when moist; moderate medium subangular blocky ctructure; hard, friable,
sticky, plastics few very fine roots; common Very fine, few fine and medium pores;
moderately calcareous, carbonates are disseminated; strongly alkaline (pH 8.8)s
abrupt smooth boundary.

c3--24 to 36 jnches; pale brown (10YR 6/3) loam, brown (10VR 5/3) when
moist; moderate medium subangular blocky structure; very hard, friable, slightly
stickys slightly plastic, few very fine and fine pores; moderately calcareous.
carbonates are disseminated; strongly alkaline (pH 8.8); clear smooth boundary.

c4--36 to 45 inches; pale brown (10YR 6/3) fine sandy loam, brown (10YR
5/3) when moist; massives Very hard, firm, s1ightly sticky, slightly plastics
common Vvery fine pores, cicada casts present; moderately calcareous, carbonates
are disseminated; strongly alkaline (pH 8.8); clear <mooth boundary.

C5--45 to 60 inchess pale brown (10YR 6/3) fine sandy loam, brown (10YR
5/3) when moist; massives very hard, firm, slightly sticky, slightly plastic,
common Very fine pores; cicada casts presents moderately calcareous, carbonates
are disseminateds strongly alkaline (pH 9.0).



ILDEFONSO SERIES

A1--0 to 5 inches; pinkish gray (7.5YR 6/2) very stony loam, dark grayish
brown (7.5YR 4/2) when moist; weak fine granular structure; slightly hard,
friable, s1ightly sticky, slightly plastic; common fine and many coarse roots;
common very fine and few fine pores; 20 percent gravel, 10 percent cobbles, 15
percent stones and boulderss strongly calcareous, carbonates are disseminated;
strongly alkaline (pH 8.6)3 gradual wavy boundary.

Clca--5 to 17 inches; light gray (10YR 7/2) very cobbly loam, grayish

brown (10YR 5/2) when moists massive, hard, friable, slightly sticky, slightly
plastic; common fine and many coarse roots; Tew very fine pores; 10 percent
gravel, 20 percent cobbles and 10 percent stones; strongly calcareous, carbonates
are veined; <trongly atkaline (pH 8.6)3 gradual wavy boundary .

c2ca--17 to 47 inches; very pale brown (10YR 7/3) very stony 1oam, brown
(10YR 5/3) when moist; massives hard, friable, slightly sticky, slightly plastics
few fine and medium roots; many very fine and few fine pores; 15 percent gravel,
25 percent cobbles and 20 percent stones; strongly calcareous, carbonates occur
as powdery soft massess strongly alkaline (pH 8.8)3 gradual wavy boundary.

c3--47 to 60 inches; very pale brown (10YR 8/4) very cobbly coarse sandy
loam, light yellowish brown (10YR 6/4) when moist; massives; s1ightly hard, very
friable; few fine roots; few fine pores; 20 percent gravel, 20 percent cobbles
and 5 percent stones; strongly calcareous, carbonates are disseminated; strongly
alkaline (pH 8.8).

The A horizon has hue of 7.5YR or 10YR value of 5 or 6 dry, and chroma of
2 or 3. It ranges from very stony 1oam to very stony fine sandy loam. The A
horizon is moderately or stongly calcareous and ranges from 3 to 10 inches thick.

The Cca horizon has hue of 10YR or 7.5YR value of 6 or 7 dry and chroma of
2 to 4. It ranges from very stony loam or very cobble loam to very stony fine
sandy loam. Rock fragments in the Cca horizon range from 35 to 60 percent of
which, 15 to 45 percent are stones and cobbles, and 10 to 30 percent are gravel.
The Cca horizon is 11 to 42 inches thick.

The C horizon has vaiue of 7 or 8 dry and chroma of 30r 4. It ranges
from very cobbly coarse sandy loam to very stony fine sandy loam. The C
horizon has 10 to 20 percent gravel and 25 to 30 percent stones and cobbles.

Taxonomix classification is 1oam-ske1ta1 mixed, mesic Ustollic Calciorthids.



MENEFEE SERIES

These soils are classified as loamy, mixed (ca]careous), mesic, shallow,
Typic Ustorthents.

The HMenefee series consists of shallow, well drained, and moderately
permeable soils that formed in residuum and colluvium derived dominantly from
shale, siltstone, and sandstone of the Green River Formation.

These soils are on canyon sideslopes and escarpments at elevations of
5,000 to 8,000 feet. Slope ranges from 40 to 70 percent. The average annual
precipitation ranges from 12 to 16 inches, and the mean annual air temperature
ranges from 45 to 47 degrees F

They are near the lLazear, Shingle, and Guben soils. lLazear soils are
shallow over hard sandstone, siltstone, oOr shale. Guben soils are over 40 inches
in depth, and Shingle soils are drier three quarters of the time.

A1--0 to 2 inches; pale brown (10YR 6/3) extremely bouldery loam, brown

(10YT 4/3) moist; moderate coarse granular structure; soft, very friable, slightly
sticky, slightly plastic, few very fine, and fine roots; moderately calcareous,
carbonates are disseminated; strongly alkaline (pH 8.8) abrupt smooth boundary.

C1--2 to 7 inches; pale brown (10YR 6/3) loam, brown (10 4/3) moist; weak
medium subangular blocky structure; soft, very friable, slightly sticky, slightly
plastic; few very fine and fine roots; moderately calcareous. carbonates are
disseminated; strongly alkaline (pH 8.6); abrupt smooth boundary.

c2--7 to 9 inches; Jight olive gray (5YR 6/2) silt 1oam, olive gray (5YR

5/2) moist; massive; slightly hard, friable, slightly sticky, slightly plastic;

few very fine and fine roots; few very fine poreéss moderately calcareous,

carbonates are disseminated; strongly alkaline (pH 8.8)3 abrupt smooth boundary.
C3r--9 inches; siltstone which is rippable and slakes in water.

The range in characteristics has not been determined for this series.



MIDFORK SERIES

These soils are classified as Joamy-skeletal, mixed Typic Cryoborolls.

The Midfork series consists of deep, well drained, moderately siow permeable
soils that formed in calcareous sedimentary rocks.

These soils are on gently sloping to very steep fans and mountainsides at
elevations of 7,500 to 9,500 feet.

Slope ranges from 50 to 70 percent.

The average annual precipitation ranges from 20 to 30 inches, and the
mean annual air temperature ranges from 34 to 38 degrees F.

They are near the Elwood, Macar, Quigley, and Podo soils. Elwood and
Maccar soils have bedrock within 40 inches. Podo soils have shallow control-
sections over sandstone and are neutral or slightly acid throughout. Quigley
soils have fine-loamy control sections.

02--2 inches to 0; partially decomposed twigs, leaves, and needles.

Al11--0 to 1 inch; dark yellowish brown (10YR 4/4) bouldery loam, dark

brown {7.5YR 3/2) moists weak fine granular structure; soft, very friable,
nonsticky, and nonplastic; few very fine and fine roots; neutral (PH 7.2); abrupt
smooth boundary.

Al12--1 to 7 inches; dark yellowish brown (10YR 4/4) clay loam, dark brown
(10YR 3/3) moist; weak medium prismatic structure that parts to weak medium
granular; slightly hard, firm, slightly sticky, and slightly plastic; common
fine and few medium roots; few very fine and fine pores; 10 percent fine gravel;
mildly alkaline (pH 7.8); clear smooth boundary.

C1--7 to 30 inches; yellowish brown (10YR 5/4) very channery loam, brown
(10YR 4/3) moist; massive; slightly hard, firm; slightly sticky, and slightly
plastic; common fine and few medium roots; 30 percent channers, 10 percent
gravel, and 5 percent cobbles; s1ightly calcareous, carbonates are disseminatead;
mildly alkaline (pH 7.8); gradual smooth boundary.

c2--30 to 60 inches; yellowish brown (10YR 5/4) gravelly loam, brown (10YR
4/3) moist; massive; soft, friable, slightly sticky, and slightly plastic; fen
fine roots; 10 percent channers and 25 percent gravel; slightly calcareous,
carbonates are disseminated; moderately alkaline (pH 8.4).

The mollic epipedon ijs 7 to 15 inches thick. Depth to free carbonates range
from 4 to 15 inches. Mean annual soil temperature 1S 36 to 40 degrees F. The
control section is commonly gravelly loam or gravelly clay loam butranges to in-
clude very channery 1oam in some pedons. Clay content is 18 to 35 percent. Rock
fragments are 35 to 60 percent of the control section.

The A horizon has hue of 10YR or 7.5YR, value of 4 or 5 dry, 2 or 3 moist,
and chroma of 2 to 4. The A horizon is neutral to moderately alkaline.

The C horizon has hue of 10YR or 7.5YR, value of 4 to 6 dry, 4 or 5 moist,
and chroma of 2 through 4. The C horizon is mildly'alkaline to strongly alkaline



PATMOS SERIES

These soils are classified as Joamy-skeletal, mixed (calcareous), frigid
Typic Ustorthents.

The Patmos series consists of moderately deep, well drained, and moderately
permeable soils that formed in colluvium and residuum derived dominantly from
sandstone and shale.

These soils are on canyon rims and mountain sideslopes at elevations of
5,900 to 9,000 feet. Slope ranges from 3 to 70 percent. The average annual
precipitation ranges from 12 to 20 inches, and the mean annual air temperature
ranges from 38 to 45 degrees F.

Doney, Frandsen, and Zahill soils are similar to the Patmos soils. Frandsen
and Zahill soils nave rock fragments less than 10 percent; Doney soils have soft
sandstone or limestone at 20 to 40 inches.

They are near the Cabba, Podo, Gappmayer Variant, Repp and Rabbitex soils.
Cabba and Podo soils have depths less than 20 inches. Gappmayer Varijant, Repp,
and Rabbitex soils have depths of 60 inches. Gappmayer Variant soils have a dark
surface layer, and Rabbitex soils have clay content greater than 18 percent.

Al--0 to 3 inches; pale brown (10YR 6/3) extremely stony 1oam, brown (10YR

- 5/3) moists moderata medium subangular blocky structure; soft, very friable,
s1ightly sticky and slightly plastic; common very fine roots; few very fine
pores; 40 percent cobbles and 5 percent stones; moderately calcareous, carbonates
are disseminated; strongly alkaline (pH 8.6); abrupt smooth boundary.

C1--3 to 14 inches; pale brown (10YR 6/3) gravelly Toam, brown (10YR 5/3)
moist; moderate medium subangular blocky structure; soft, very friable, slightly
sticky and slightly plastics; common very fine, few fine and medium roots; many
very fine pores; 20 percent gravel and 5 percent cobbles; moderatiey calcareous,
carbonates are disseminated; strongly alkaline (pH 8.8); clear smooth boundary.

c2--14 to 21 inches; pale brown (10YR 6/3) very cobbly loam, brown (10YR
5/3) moist; moderate medium subangular blocky structure; soft, friable, slightly
sticky, and slightly plastics common very fine, few fine roots; few very fine
pores; 20 percent gravel, 25 percent cobbles, and 5 percent stones; moderately
calcareous, carbonates are disseminated; strongly alkaline (pH'8.8); clear
smooth boundary.

Cr--21 to 26 inches; fractured sandstone, common very fine roots; moderately
calcareous, gradual smooth boundary.

R--26 inches; sandstone.

Mean summer soil temperature is 41 to 47 degrees E. These soils are commonly
calcareous throughout. Depth to sandstone, siltstone, OT shale is 20 to 40 inches
Rock fragments are gravel, cobbles and stones ranging from 35 to 60 percent.

Clay content is 15 to 25 percent.

The A horizon has hue of 5 or 6 dry, value of 4 or 5 moist, and chroma of
2 or 3. It is very gravelly to extremely stony Toam.

The C Horizon has hue of 10YR to 2.5YR, value of 5 to 7 dry, 4 to_6 moist,
and chroma of 2 to 4. It is predominant]y very gravelly, very cobble fine sandy
loam or loam.



PESO SOILS

These soils are classified as loamy-skeletal, mixed Typic Haploborolls.

The Peso series consists of moderately deep, well drained, moderately rapid

permeable soils that formed in colluvium and derived dominantly from sandstone
and shale of the Green River Formation.

These soils are on steep to very steep mountain sideslopes at elevations
of 5,000 to 9,500 feet. Slope ranges from 50 to 80 percent. The average
annual precipitation ranges from 16 to 20 inches, and the mean annual air
temperature ranges from 38 to 45 degrees F.

They are near the Midfork and Comodore soils. Midfork soils are over 40
inches deep. Comodore soils are shallow.

0--% inch to 0; litter layer of fir needles.

A1--0 to 3 inches; yellowish brown (10YR 5/4) extremely bouldery fine sandy
loam, dark brown (10YR 3/3) moist; moderate coarse granular structure; slightly
hard, very friable, slightly sticky, slightly plastic; many very fine, few very
coarse roots; common very fine pores; 15 percent gravel; strongly calcareous,
carbonates are disseminated; moderately alkaline (pH 8.4); abrupt smooth boundary.

B2--3 to 14 inches; yellowish brown (10YR 5/4) very gravelly fine sandy
1pam, dark brown (10YR 3/3) moist; weak medium subangular blocky structure; soft
very friable, slightly sticky, slightly plastic, common very fine few very coarse
roots; common very fine poress; 50 percent gravel 10 percent cobbles; strongly
calcareous, carbonates are disseminated; strongly alkaline (pH 8.6); abrupt
smooti: boundary.

C1--14 to 22 inches; yellowish brown (10YR 5/4) extremely cobbly fine sandy
loam, brown (10YR 4/3) moist; massive; :soft, very friable, slightly sticky, non-
plastic; few very fine, few very coarse roots; 20 percent gravel, 50 percent
cobbles; moderately calcareous, carbonates are disseminated; strongly alkaline
(pH 8.8); gradual smooth boundary.

R--22 inches; very hard sandstone.
Depth to bedrock is 20 to 40 inches.

The control section is commonly very gravelly fine sandy loam but ranges to
include very cobbly fine sandy loam, and cobble Toam in some pedons. Rock
fragments are 35 to 60 percent and consist of gravel, cobbles, and stones. These
soils are commonly calcareous throughout.

The A horizon has hue of 7.5YR or 10YR, value of 3 or 4 dry; 2 or 3 moist,
and chroma of 2 or 3. It is extremely bouldery fine sandy loam and bouldery loam.

The C horizon has hue of 7.5YR or 10YR, value of 5 or 6 dry, 3 through 5
moist, and chroma of 3 or 4. The C horizon is moderately calcareous OY strongly
calcareous and is moderately or strongly alkaline.

This soil is a taxajunct and differs from Peso by _having less than 18
percent clay in the control section.



PODO _SERIES

These soils are classified as loamy, mixed (ca]careous),frigid Lithic
Ustorthents.

The Podo series consists of shallow, well drained and moderately rapid
permeable soils that formed in residuum and local colluvium derived dominantly
from sandstone with some soils derived from limestone and shale.

These soils are on gently sloping benches, ridge tops, and sideslopes of
moderately steep to very steep hills and mountains at elevations of 5,200 to
8,400 feet. Slope ranges from 1 to 70 percent. The average annual precipitation
ranges from 12 to 20 inches, and the mean annual air temperature ranges from 42
to 45 degrees F.

] They are near the Detra Variant and Doney soils. Detra Variant and Doney
soils have pedons deeper than 40 inches. Detra variant soils have mollic epipedons.

Al1--0 to 5 inches; grayish brown (10YR 5/2) very stony Joam, dark grayish
brown (10YR 4/2) moist; weak fine granular structure; hard, friable, slightly
sticky, and slightly plastic; common Very fine, fine, and medium roots; slightly
calcareous, carbonates are disseminated; moderately alkaline (pH 8.2); abrupt
smooth boundary.

A12--5 to 10 inches; 1ight brownish gray (10YR 6/2) clay loam, dark gray-
ish brown (10YR 4/2) moist; weak fine granular <tructure; hard, firm, sticky,
and plastic; common Very fine and fine, few medium roots; few very fine and fine
pores; 5 percent gravels; s1ightly calcareous, carbonates are disseminated;
moderately alkaline (pH 8.0); abrupt smooth boundary.

c1--10 to 16 inches; 1ight brownish gray (10YR 6/2) clay Toam, brown (10YR
4/3) moist; moderate medium subangular blocky structure; very hard, firm,

sticky, and plastic; common very fine and fine, few medium roots; few very fine
and fine pores; 9 percent gravel; moderately calcareous; carbonates are dissemin-
ated; moderately alkaline (pH 8.0); abrupt wavy boundary.

R--16 inches; sandstone.

Depth to 1ithic contact is 8 to 10 inches. Rock fragments are in

jndividual horizons and range from Q to 70 percent but average less than 35
percent in the control section. Mean annual soil temperature is 44 to 47 degrees
F and the mean summer soil temperature js 59 to 64 degrees F

The A horizon has hue of 7.5YR or 10YR, value of 5 to 7 dry, 3 to 5 moist,
and chroma of 2 to 4. Textures are loain, very stony loam, very bouldery sandy
Toam, stony sandy Joam, sandy loam, gravelly loam, fine sandy loam, cobbly loam

and very channery silt Toam.

Some pedons have a thin B horizon with hue 10YR, value 4 or 5 dry, chroma
2 or 3 and textures similar to the A horizons.

The C horizon has hue of 5YR to 10YR, value of 5 to 7 dry, 4 to 6 moist,

and chroma of 2 to g. It is sandy 1oam, fine sandy loam, loam and gravelly loam,
¢ilt loam, channery silt loam, gravelly and sandy loam or 1ight clay- loam. The
¢ horizon is slightly to strongly calcareous.



RABBITEX SERIES

These soils are classified as fine-loamy, mixed Typic Calciborolls.

The Rabbitex series consists of deep, well drained, and moderately per-
meable soils that formed in residuum and local colluvium derived dominantly
from sandstone and shale.

These soils are on mountain sideslopes and ridge tops at elevations of
6,500 to 9,000 feet. Slope ranges from 25 to 70 percent. The average annual
precipitation ranges from 16 to 20 inches, and the mean annual air temperature
ranges from 38 to 45 decrees F.

Rabbitex soils are similar to the Ipano, Kiev, and Quigley soils. Ipano
soils have bedrock between 26 and 40 inches. Kiav soils have less tharn 10
percent rock fragments coarser than 2mm. Quigley soils have a noncalcareous B
horizon extending to depths of 15 inches overlying a layer of carbonate
accumulation.

They are near the Patmos and Zillion soils. Patmos soils lack a dark
surface layer; Zillion soils have greater than 35 percent coarse fragments and
have a layer of clay accumulation.

All--0 to 5 inches; dark brown (10YR 3/3) loam, very dark brown (10YR

2/2) dry; moderate, medium prismatic that parts to moderate medium granular ’
structure; slightly hard, firm, slightly sticky, nonplastic; common very fine
and fine roots; few very fine and fine pores; 10 percent gravel; mildly alkaline
(pH 7.8); clear smooth boundary.

A12--5 to 12 inches; dark brown (10YR 3/3) channery loam, dark brown (10YR
3/3) dry, mottles; moderate; medium subangular blocky structure; soft, friable,
slightly sticky, slightly plastic; common Very fine and fine roots; few very fine
and fine pores; 20 percent channers and 10 percent gravel; slightly calcareous,
moderately alkaline (pH 8.2)3 clear smooth boundary.

B2ca--12 to 22 inches; yellowish brown (10YR 5/4) channery loam, brown
(10YR 5/4) channery 1oam,,brown (10YR 4/3) dry, weak medium subangular blocky
structure; soft, friable, slightly sticky, slightly plastic; few very fine and
medium, common fine roots; few very fine and fine pores; 20 percent channers
and 5 percent gravel; slightly calcareous; moderately alkaline (pH 8.2); clear
smooth boundary.

Clca--22 to 30 jnches; pale brown (10YR 6/3) gravelly loam, yellowish

brown (10YR 5/4) drys weak medium subangular blocky structure; soft, friable,
s1ightly sticky, slightly plastic, few very fine and fine roots; few very fine
and fine pores; 25 percent gravels; strongly calcareous, carbonates are dissemin-
ated and in soft masses; moderately alkaline (pH 8.4); clear smooth boundary.

C2ca--30 to 40 inches; pale brown (10YR 6/3) gravelly Joam, yellowish brown
(10YR 5/4) moist massive; soft, friable, s1ightly sticky, slightly plastic; few
very fine and fine roots; 15 percent gravel; strongly calcareous, carbonates are
disseminated and in soft massess moderately alkaline (pH 8.4); gradual smooth
boundary.

C3ca--40 to 53 inches; pale brown (10YR 6/3) gravelly Joam, yellowish brown
(10YR 5/4) moist; massive; soft, friable, slightly sticky, slightly plastic; 20
percent gravel; strongly cajcareous, carbonates are disseminated and in soft
masses; moderately alkaline (pH 8.4)3 gradual smooth boundary.



C4--53 to 60 inches; very pale brown (10YR 7/3) loam, yellowish
brown (10YR 5/4) moist; massive; soft, friable, slightly sticky, slightly
plastic; 10 percent gravel sized shale fragments; moderately calcareous,
carbonates are soft masses; strongly alkaline (pH 8.6).

The mollic epipedon is 10 to 20 inches thick.
Depth to bedrock is greater that 40 inches.

Mean annual soil temperature is 41 to 47 degrees F. The control section
is commonly loam to cobbly loam but ranges to include sandy clay loam to silt
1oam in some pedons. Thickness of the solum ranges from 10 to 30 inches.

Rock fragments coarser than 2mm range from 10 to 35 percent by volume in
the control section. _

The A horizon has hue of 3 to 5 dry, value of 1 to 3 moist, and chroma of
1 to 3. Clay content is 16 to 25 percent. It is dominantly loam through
stony loam but ranges from fine sandy loam to clay loam in some profiles.

The B horizon has hue of 4 to 6, value of 4 and 5 moist, and chroma of 3
to 5. Clay content is 20 to 30 percent. The B layer ranges from ( to 15
inches thick. It is sandy clay loam, through silt loam and cobb]y clay loam.

The Cca horizon has hue of 10YR and 2.5YR, value of 6 to 8 dry, 5 and 6
moi:t, and chroma of 2 to 4. It is gravelly sandy clay loam, gravelly and very
cobbly loam.

Soime pedons have a C horizon. The C layer ranges from 0 to 10 inches
thick. The C horizon has hue of 10YR and 2.5Y, value of 6 to 8 dry, 5 to 7
moist, and chroma of 2 to 4. It is loam to silt loam.

The A, B, Ccaand horizons are neutral to strongly alkaline.



REPP SERIES

These soils are classified as loamy-skeletal, mixed, frigid, Typic
Ustochrepts.

The Repp series consists of very deep, well drained, moderately rapid
permeable soils that formed in colluvium derived dominantly from sandstone,
siltstone, and shale.

These soils are on steep and very steep canyon and mountain sideslopes at
elevations of 7,000 to 9,000 feet. Slope ranges from 40 to 70 percent. The
average annual precipitation ranges from 16 to 20 inches, and the mean annual
air temperature ranges from 38 to 45 degrees F.

They are near the Patmos, Doney, and Gappmayer Variant soils.

patmos soils have bedrock at 20 to 40 inches. Doney soils have bed-

rock at 20 to 40 inches. Gappmayer Variants have a dark surface and an argillic
horizon.

~A1--0to3 inches; brown (10YR 5/3) bouldery fine sandy loam, dark brown
(10YR 3/3) moist; moderate medium subangular blocky structure; soft, very
friable, slightly sticky, slightly plastic, many very fine, few fine roots;
common very fine pores; 5 percent gravel; strongly calcareous, carbonates
are disseminated; moderately alkaline (pH 8.4); abrupt smooth boundary.

B1--3 to 7 inches; brown (10YR 5/3) fine sandy loam, brown (10YR 4/3)
moist; moderate medium subangular blocky structure; soft, very friable, slightly
sticky, slightly plastic; many very fine, few fine roots, common very fine pores;
5 percent gravel; strongly calcareous, carbonates are disseminated; strongly
alkaline (pH 8.8); abrupt smooth boundary.

B2--7 to 14 inches; light yellowish brown (10YR 6/4) gravelly fine sandy
1oam, yellowish brown (10YR 5/4) moist; moderate medium subangular blocky
structure; hard, friable, s1ightly sticky, s1ightly plastic; common very fine,
few fine roots, common Very fine pores; 15 percent gravel; strongly calcareous,
carbonates are disseminated and in soft masses on the underside of gravel;
strongly atkaline (pH 8.8); gradual wavy boundary.

Clca--14 to 30 inches; very pale brown (10YR 7/4) very cobble fine sandy
1oam, yellowish brown (10YR 5/4) moist; massive; very hard, friable, slightly
sticky, slightly plastic; few fine roots, common very fine pores; 20 percent
gravel, 15 percent cobbles, strongly calcareous, carbonates are disseminated and
on the underside of gravel and cobbles as soft masses; strongly alkaline
(pH 8.8); distinct wavy boundary.

C2ca--30 to 60 inches; pale yellow (2.5YR 7/4) very stony fine sandy loam,
1ight dlive brown (2.5YR 5/4) moist; massive hard, friable, slightly sticky,
slightly plastic, few fine roots, common very fine pores; 30 percent gravel;

10 percent cobbles; 20 percent stones; strongly calcareous, carbonates are
disseminated and on the underside of coarse fragments as soft masses; strongly
alkaline (pH 8.8).

Depth to bedrock is greater than 60 inches. The control section is

commonly very gravelly fine sandy loam but ranges to include gravelly and very
gravelly silt loam in some pedons. Clay content is 18 to 35 percent. Rock
fragments are gravels, cabbles, and stones and range from 35 to 60 percent in the
control section.



The A horizon has hue of 10YR, 7.5YR, value of 4 or 5 dry, 3 Or 4 moist,
and chroma of 2 to 4. It is cobbly silty clay loam, extremely bouldery fine
sandy loam, bouldery fine sandy loam.

The B horizon has hue of S5YR, 10YR, 7.5YR, value of 4 to 6 dry, 4 or 5 moist,
and chroma of 2 to 4. 1t is commonly fine sandy loam or gravelly fine sandy

1oam but ranges to cobbly fine sandy loam. The B horizon is moderately calcareous
or strongly calcareous and is moderately to strongly alkaline.

The Cca horizon has hue of 2.5YR, 10YR, 7.5YR, value of 5 to 7 dry, 4 to
6 moist, and chroma of 2 to 4. The Cca horizon 1is moderately calcareous or
strongly calcareous and is moderately to strongly alkaline.

This soil is a taxajunct and varies from the Repp series because it s
calcareous throughout and differs in value from the A and B horizons.



RIVRA SERIES

These soils are classified as sandy-skeletal, mixed, frigid Ustic
Torrifluvents.

The Rivra series consists of very deep, well drained, rapidly permeable
soils that formed in alluvium derived dominantly from sandstone and shale.
These soils are on alluvial bottoms at elevation of 4,600 to 7,200 feet.
Slope ranges from 0 to 8 percent. The average annual precipitation ranges
from 12 to 16 inches, and the mean annual air temperature ranges from 43 to
45 degrees F.

They are near the Havre and Glenberg soils. Havre and Glenberg soils
have a control section finer than sandy loam, and Glenberg is mesic.

Al--0 to 3 inches; dark grayish brown (10YR 4/2) extremely bouldery

sandy loam, very dark grayish brown (10YR 3/2) moists moderate very coarse

platy structure; soft, very friable, slightly sticky, and slightly plastics
common very fine and few fine roots; common very fine pores; 25 percent gravel;
moderately calcareous, carbonates are disseminated; moderately alkaline (pH 8.0)3
abrupt smooth boundary.

c1--3 to 6 inches; yellowish brown (10YR 5/4) gravelly sandy loam, brown
(10YR 4/3) moists; moderate very coarse platy structure; soft, very friable,
nonsticky, and nonplastic; common very fine and few fine roots; few very fine
pores; 25 percent gravel; strongly calcareous, carbonates are disseminated;
strongly calcareous (pH 8.6)3 abrupt broken boundary .

C2--6 to 12 inches; brown (10YR 5/3) gravelly sandy loam, Vvery dark
grayish brown (10YR 3/2) moist; massive; soft, very friable, nonsticky, and
nonplastics few very fine and few medium roots; common Vvery fine and few

fine pores; 15 percent gravel and 5 percent cobbles; strongly calcareous,
carbonated are disseminated; strongly alkaline (pH 8.6)3 abrupt smooth boundary.

¢3--12 to 17 inches; yellowish brown (10YR 5/4) very gravelly sandy loam,
dark yellowish brown (10YR,4/4) moist; massives Joose, nonsticky, and nonplastic,
common very fine and few fine roots; 45 percent very fine gravel and 10 percent
gravel; strongly calcareous, carbonates are disseminated; moderately alkaline

(pH 8.4); abrupt broken boundary-.

11C4--17 to 40 inches; yellowish brown (10YR 5/4) extremely stony loamy
sand, dark yellowish brown (10YR 3/4) moists massive; loose, nonsticky, and
nonplastic; few very fine and medium roots; 30 percent gravel, 15 percent
cobbles, and 25 percent stones; strongly calcareous, carbonates are disseminated;
moderately alkaline (pH 8.4); abrupt smooth boundary.

111C5--40 to 60 inches; brown (10YR 5/3) extremely gravelly sandy loam,
dark brown (10YR 3/3) moist; massive, loose, nonsticky, and nonplastic; few
very fine, fine, and medium roots; 60 percent gravel and 5 percent boulders;
strongly calcareous, carbonates are disseminated; moderately alkaline (pH 8.4).
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ur in cracks and fissures in the Rock outcrop.
d mountainmahogany.

Rock out
ecological site.



SHINGLE SERILES

. Taxonomic classification is loamy, mixed (calcareous), mesic, shallow
Ustic Torriorthents.

Al--0 to 7 inches; 1ight brownish gray (10YR 6/2) extremely stony loam,
dark brown (10YR 4/3) when moist; weak medium subangular blocky structure;
slightly hard, friable, slightly sticky, slightly plastic; common very fine,

few fine, and many C0arse roots; many fine and few medium pores; 30 percent
gravel, 10 percent cobbles, 30 percent stones and boulders; strongly calcareous,
carbonates are disseminated; moderately alkaline (pH g.2); clear smooth boundary.

C1--7 to 16 inches; gray (10YR 6/1) silt 1oam, dark grayish brown {10YR
4/2) when moist; massive; hard, friable, sticky, plastic; common very fine, few
medium and coarse roots; 35 percent very soft shale fragments; strongly
calcareous, carbonates are disseminated; strongly alkaline (pH 8.6); clear
smooth boundary.

c2--16 to 19 inches; 1ight brownish gray (10YR 6/2) silt loam, grayish
brown (10YR 5/2) when moist; massive; hard, friable, slightly sticky, plastics
few very fine and fine roots; 40 percent very soft shale fragments; strongly
calcareous, carbonates are disseminated; strongly alkaline (pH 8.6); clear
smooth boundary.

C3r--19 inches; partly weathered shale.
Depth to weathered shale ranges from 15 to 20 inches.

The A horzion has hue of 10YR or 7.5YR, value of 5 or 6 dry, and chroma
of 2 to 4. 1t is extremely stony 1oam or very stony silt loam. Rock fragments
range from 50 to 70 percent. The A horizon ranges from 2 to 8 inches thick.

The C horizon has hue of 10YR, 2.5y or 5Y, value of 5 to 7 dry, and
chroma of 1 to 4. It is silt loam, slity clay 1oam, and loam. Some pedons have
a small amount of gravel (1ess than 10 percent). The C horizon is slightly to
strongly calcareous.

Al--0 to 3 inches; grayish brown (2.5Y 5/2) very stony clay loam, very dark
grayish‘brown (2.5Y 3/2) when moist; weak fine granular structure; s1ightly hard,
firm, sticky, plastic; common fine and medium roots; common fine and few medium
pores; 15 percent gravel, 10 percent cobbles and 20 percent stones; slightly cal-
careous, carbonates are disseminated; moderately alkaline (pH 8.2); abrupt

smooth boundary.

C1--3 to 16 inches; grayish brown (2.5Y 5/2) cobbly silty clay loam very
dark grayish brown (2.5Y 3/2) when moist; massives hard, firm sticky, plastics
few very fine, fine, and medium rootss 10 percent gravel, 10 percent cobbles
and 5 percent stones; moderately calcareous, carbonates are disseminated;

strongly alkaline (pH 8.6)3 clear smooth boundary.
c2--16 to 20 inches; grayish brown (1.5Y 5/2) silty clay 1oam very dark
grayish brown (2.5Y 3/2) when moist; massive; hard, firm, sticky, plastic;
few very fine and fine rootss; 10 percent gravel; moderately calcareous, carbon-
ates are disseminated; strongly alkaline (pH 8.6); clear smooth boundary.
C3r--20 inches; weathered shale.

Depth to weathered shale ranges from 10 to 20 inches.



‘ The A horizon has hue of 2.5Y or 10YR and value of 5 or 6 dry. The
horizon ranges from 3 to 7 inches.

The C horizon has hue of 2.5Y or 10YR,
of 1 or 2. It 1is silty clay loam, cobbly si

value of 5 or 6 dry, and chroma
1ty clay loam or silt loam.



SUNUP SERIES
c classiffication is 1oamy-skeletal, mixed (calcareous), mesic

Taxonomi
orthents.

Lithic Ustic Torri
nfall, 3 to 15 percent

Sunup is a very grayelly fine sandy loam, high rai

slopes represent this soil.
brown (7.5YR 5/4) very gravelly fine sandy loam, dark
soft, very friable,

brown (7.5YR 4/4) when moist; weak fine granular structure;
jghtly plastic; few very fine roots; few very fine pores;

slightly sticky, s!
60 percent gravel; moderately calcareous, carbonates are disseminated; moderately
alkaline (pH 8.4); abrupt smooth boundary.

/4) gravelly very fine san

C1--2 to &
ubangular blocky structu

brown (7.5YR 4/4
friable, slightly sticky, slightly plastic; few very fine roots;
pores; 30 percent gravel; moderately calcareous, carbonates are
moderately alkaline (pH 8.2).

conglomerate.

Al--0 to 2 inches;

dy loam, dark
re; soft very
few very fine
disseminated;

jnches; brown (7.5YR 5
) when moists weak fine s

R--6 inches;
Depth to conglomerate ranges from 5 to 20 inches.



TETON SERIES

These soils are classified as fine-loam, mixed Typic ryoborolls.

The Teton series consists of moderately deep, well drained, and moderately
permeable soils that formed in local collubium and residuum derived dominantly
from siltstone and sandstone.

These soils are on mountain sideslopes at elevations of 7,800 to 9,600
feet. Slope ranges from 40 to 70 percent.

The average annual precipitation ranges from 20 to 30 inches, and the
mean annual air temperature is less than 38 degrees F.

They are near the Adel, Podo, Decross, and Benteen soils. Adel soils
have a mollic epipedon deeper than 16 inches. Podo soils have a 1ithic contact
Jess than 20 inches deep. Decross and Benteen soils have an argillic horizon.

01--2 inches to 03 decomposed organic matter.

A1-0 to 4 inches; brown (10YR 4/3) loam, dark brown (10YR 3/3) moist;
weak fine platy structure; soft, very friable, slightly sticky, and slightly
palstic; few very fine, fine and medium roots; few very fine and fine pores;
noncalcareous carbonates are disseminated; slightly acid (pH 6.4): abrupt
smooth boundary.

g2--4 to 12 inches; brown (10YR 4/3) cobbly fine sandy loam, dark brown
(10YR 3/3) moist; weak medium subangular blocky structure; soft, very friable,
slightly sticky, and slightly plastic; few very fine, fine and medium roots;
few very fine and fine pores; 15 percent cobbles and 10 percent gravel, non-
calcareous, carbonates are disseminated; slightly acid (pH 6.4); abrupt smooth
boundary.

C1--12 to 23 inches; brown {(10YR 5/3) cobbly fine sandy loam, brown (10YR
4/3) moist; massive; soft, very friable, slightly sticky, and s1ightly plastic;
20 percent cobbles and 10 percent gravel; noncalcareous, carbonates are dis-
seminated; slightly acid (pH 6.4); abrupt smooth boundary.

R--24+ inches; siltstone.

This soil is a taxadjunct and differs from the Teton series by the
thickness of the solum being less than 17 inches, and chroma greater than 2.
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REVEGETATION TEST PLOT STUDY REPORT, 1982

SUNNYSIDE UNDERGROUND MINES, SUNNYSIDE, UTAH

By: Marcia J. Wolfe and John P.,Abbott
Reclamation Engineers

OBJECTIVE

To determine establishment of selected plant species on coarse
coal refuse, coal slurry, Mancos shale, topsoil over refuse, top-
soil over slurry, and topsoil alone as a control.

/

MATERIALS AND METHODS

The plots qfe situated in a valley bottom adjacent to Grassy
Trail Creek:andfhas a slope rarging from 0-1%. A 42' x 40' area
was excavated in 1980 with a front-end loader to a depth of two feet.
The following eight plant growth media were installed:

1. 24" coarse refuse

2. 24" slurry

3. 24" Mancos shale

4. 2" topsoil over 22" of coarse refuse
5. 6" topsoil over 18" of coarse refuse
6. 2" topsoil over 22" of slurry

7. 6" topsoil over 18" of slurry.

8. 24" of topsoil

Plant species and seeding rates used are listed in Table 1.
These species were recommended by Mary Ann Wright, Utah Division of
0il, Gas & Mining. The plot arrangement is presented in Figure 1.
Seeded species were planted in furrows and lightly raked to cover.
Corntainerized stock was planted in offset rows. All plahting was
performed on 14 May 1980. Furrow irrigation was applied during the
1980 summer at a rate of one inch of water per week until late

August. No fertilization and no further irrigation were applied.

The plot was fenced with a six foot chain-link fence.



|

Table 1. Plant Species Used in Sunnyside Mines

Revegetation Test Plot.*

- Common Name Scientific Name Abrev. STZE:ZE
Streambank -Wheatgrass | Agropyron niparium Agri 4 PLS#/A
Salina Wildrye ECyrﬁuA salina Elsa | 3 "
NWestern Clematis Clematis Ligusticifolial C1l1li "2 v
Utah Sweetvetch Hedysarum boreale Hebo 2 PLS#/A
Rubber Rabbitbrush Ch)cybo,thamuA'nauAe_ozsuA Chna 45 plants
Prairie Sage; | Atemisia Ludoviciana Arlu 45 plants

, T A
* All plant material from Nati

i
{
f
i .

Table 2. Scale of Plant Vigor

- rating

description

U1 W N = O

dead or not present
dying -

poor-

fair

good

excellent growth .

ve Plants, Salt Lake City, Utah




TS /ope

Iayout of the
Revegetation Test Plot

Fiqure

1.

Sunnyside Mine

et _/'7_51’ -
R 4 G" fopsoril 2° fopsoil
A 24° deep 18° slurry 22 sfurry 24" deep
f .“. .10 0" L /o’ 7”0’ .
e Wheafgross b3
I 'W/'/Aa’r_)/e' >~ %
e TS T X
N SRR Clemlatris - Y
ﬁ%‘;%;:’ Sweeflvelch [
B | rassibrusy | S %
EsT : O
. __(;ng" S . a gle W
N =
i' ‘Tfﬁ S a g|e s
( ':-.—W . . ¥
‘ W | Rebbifbrush]| W ¥
—S— Oy
e O N | BweeAverteh RN
ot T T -
ﬁzq Clem@p tis qu\k
T — T
B Wildrye QO ar »
[3 ':t . -
J___\ A~ Wﬁlog a /g/"lao':s.é- (= d)'
: | 24" deep | G*fopsorl 2* fopsoil | 24" decp |”
18°refuse | 22% refuse '

7%?;‘.

Jeale: |"s [0’

Planted 5-14-80



'MATERIALS AND METHODS (cont.)

, ‘ Vegetation sampling was conducted annually for two years on
<1 June 1981, and 11 August 1982. Line intercept was used to
measure ground cover of each species along a'2.5m transect. A
buffer zone was maintained to minimize edge effects between plots.

, Vlgor was qualltatlvely evaluated on a 0-5 scale (Table 2). 1In
‘August, 1982, soil samples were taken of the slurry, coarse refuse
-and Mancos shale treatments, ‘from both the\surface 1ayer and a 6"
depth. The samples were sent to the Colorado State University Soils

- Laboratory for chemlcal analysis. Additional samples were'taken

from all refuse plots in November, 1982, to verify earlier results
and expand datavfrom refuse material.

-

. .‘*_.ESULTS
;_\ ==

Generally, plant growth on all treatments, except coarse refuse,

was satisfactory (Figure 2 & Figure 3).

SPECIES VIGOR:

As in 1981, streambank wheatgrass and Louisiana sage maintained .
the most v1gorous performance across all treatments (Table 3).
Sallna w1ldrye performed fairly to satlsfactorlly on all treatments
except slurry. Clematis falled to emerge in any treatment. ‘Neither
sweetvetch nor rubber rabbitbrush became establlshed on coarse
refuse or on refuse covered with 2" of topsoil. However, they per-
formed fairly vigorously on all other treatments.

The vigor values for all species were the lowest on the three

. ‘i:oarse refuse treatments. Two inches of topsoil on refuse di.d not

improve vigor. However, growth of established'plants was slightly



Figure 2. Treatments on far side of pipe illustrate
- good plant growth. XLeft to right: 24" .topsoil,
6" soil/18" slurry, 2" topsoil/22" slurry, and

24" slurry. . - : : -
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" Figure 3. ‘ébdtée"refuéé'tréatﬁéﬁ£é i11uétrate almost
:_. .. no plant growth. Front to back they are.coarse

refuse, 24", 2" topsoil/22" refuse and 6" topsoil/
18" refuse. The good growth on.the farthest .plot
is on 24" Mancos shale. . S :



Table 3. 1982 Vigor Measurements of Species Seeded
. . and Transplanted in Sunnyside Mines
Revegetation Test Plot.+ :
: . treatment:
Specles coarse 2"s0il| 6"soil Maﬁéos : 2"s0il}l6"soil
refuse| °ver over shale slurry} over over |topsoil
_ refuse|refuse slurry|slurry
Agri 3 2 2 2 3 3 .5 3
Elsa | 2, 2 1 0 3 2 4 4
ciii i 0] o 0 0 0 0 0 0
Hebo 0! 0 2 3 3 3 3 '3
Chna. [ . o0 0 2 3 4 4 5 2
Arlu 2 1 2 3 4 4 3 5
+ See Table 1 for complete names of abbreviations.




SPECIES VIGOR (cont.)

increased on plots with 6" of topsoil over coarse refuse. Vigors
were highest on the topsoil centrol and Mancos shale. Plant growth
on the slurry treatment was improved with the addition of any
amount of topsoil.

| ' Combared to 1981 (Table 4), vigors as neasured in 1982 were
essentlally the same, with the exception of ‘some erratlc changes

by sweetvetch. Sweetvetch became established for the flrst time in

. slurry. Vlgor values for sweetvetch dropped on all other treatments

except w1th 24" Q£ top501l on which vigor improved sllghtly.
. . .. [N 'l‘

Total average plant cover of trial species did not change
!
31gn1flcant1y betWeen 1981 and 1982, with the exception of a de-

\

PLANT COVER

crease in cover on coarse refuse (Figure 4). A small decrease in-
cover on the 2" topsoil over refuse-treatment was also deduceal

| " With the exceptlon of good plant cover on the 6" soil over
refuse by Loulslana sage, cover of test species was low on. all
coarse refuse treatments (Table 5). Although several of the sage
plants have died, the surv1vors are spreadlng rhlzomateously.

Cover of surv1v1ng test spec1es was good on topso;l, with the
exception of 'sweetvetch.: Rabbitbrush, streambankxwheatgrass and
Louisianarsage had.the greatest coverdon both shale and 24" topsoil.
As stated before, clematis did not become established on any treat-
ment. | |

Average eover of all species, both test and invaded, - ranged
from 21% to 30% across all treatments, except the coarse refuse

plots’ (Table 6). Total plant cover on each of the latter plots

was less than 13% (refuse).

l. See footnote on Table 4.



-combined as evaluated in 1981.

Table 4. Comparison of 1981 and 1982
Vigor Measurements
— e e s oo e A e i e St e et
. treatment '
species ' :
T coarse Mancos 2" . 6" - 24"
refuse shucry shale - topsoil topsoil topsoil
81| 82 811} 82 81| 82 811} 82 81 | 82 81 | 82
Agri 3 31- 3 2 3 3 3 }2.5 2 |2.5 5 |.5.
Elsa 1] 2 o o 3|4 2 (2.5 | 1.5]1.5 4 | 4
Cl1i 0'l"0 0o} o 0| o 00 0o 0o|o
Hebo 01} o 0| 3 4 |.3 4 |1.5 4 |2.5 | 2.5] 3
Chna |0 | 0 4| 3 2 | 2 22 | 3|3 als
Carlu f2 |2 | 3] 3 5 |5 | 35025 2|3 3|3
Note. Data from topsoil over slurry and top501l over refuse

Averaging these two
treatments masks the results of the coarse refuse treat-
ment; however, field data for 1981 1s lost and. flgures
cannot be separated
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T .
Table 5. Percent Plant Cover of Seeded Species in 1982
treatment
species : | 2"soi1 |6"soil | 2"s0il | 6"soil
o zm?sz over over gﬁﬁzs slurry over over |topsoil
refuse |refuse L slurry | slurxy '
‘Agri 2.0 1.6 .8 | 12.8 | 11.2 | 18.8 9.2 | 23.2
" Elsa -- 1.0 | 22 13 | 12.8 0 5.2 | 18.8 | 15.6
c11i 0 0 0 0 o | o |. o 0
Hebo 0l 0 |as 5.2 | .3 17 | 22 4.8
cma | o' | o | .2 |ss5.2|11.6 |44.8 | as 56
Arlu | 7.2 | 1.2 |44 | 64 28 32.4 | 44 43.6
- l
|

Table 6. Average Percent Cover of Two Plant Speciés
. Groups by Treatment in 1982
treatmentv'
species - |2"soil |6"soil 2"s0il |6"soil
group - -EZEEZ over | over ﬁﬁﬁﬁs slurry over over - ftopsoil-
: refuse |refuse slurry |slurry
Gqual 1.7 4.13 11.83 25.0 8.97. 19.7 24;0 23.9
species .
atl . 2.7 | s.08|12.6 | 26.4 | 22.17] 30.85] 35 30.2
species : " sl _ :




SOILS. |
‘ Results of some chemic'al analyses of four plot materials are
| shown in Table 7. . Tbe coarse refuse exhibited an unexpected low.
pH’(average of 6.2) with corresponding high values for iron,”
manganese and copper. The other three materials had a low basic
pﬁ (7.4 to 8.2). Slurry was high in sodinm at the 6" depth
(16.6 meq/1). | |

DISCUSSION | |

.’v

The revegetatlon test plot ‘at the Sunny51de Mine demonstrates
the potentlal of selected trlal species to become established on
various medla 1th establlshment 1rrlgatlon, and without the addi-
tion of soil amendments. Streambanklwheatgrass and Louisiana sage-

. had the best vlgor across all treatments. These are native species.

| Streambank wheatgrass is adapted to moderately alkaline,.sand§ to
clay textured soils (Thornberg 1981); Louisiana sage is;a highly'
complex species-Whicblhas been'divided into seven subdivisions by
Keck. It apparently has quite a wlde ecologic amplitude. It was .
the only trial species which did wellvon-one'ofmthe coarse refuse
treatments (Table Sl Loulslana sage was’ spreadlng v1gorously in
several plots by rhlzomatous growth (Figure 5).

Apparent reasons for the failure of clematls to become estab-
lished on any media were elther pooxr seed (PLS was only 36%) or
spe01al germlnatlon requirements. Clematls is natlve to the
canyons and valleys of the Sunny51de permit area and was expected
dto do well on the 24" topsoil treatment.-

{

! . - Rubber rabbitbrush dJ.d best on slurry and top501l._ These

materlals were higher in SAR than the other media. Rubber



T

Table 7. - Some Chemical Analysis of Slurry, Mancos Shale
- and Coarse Refuse.

material B parameter
s
PRI meq/1 pen | ppm | ppm- | pPpm
séaxggt];;ng pH | cond. Na SAR lime Zn Fe Mn Cu |texture
: ' + * * C # # # . e

{6636 | .3 | .1 | ma| 70 |15.0]289 | 21} s

coerse |
s e s8] 3.4 .2 1 lo |10.3 |2713 |22.5 | 2.7] s
175 2.7 .5 2 | m | 1.4 {15.9 | 5.6 | 12| 1s
slurry g‘ .
6" | 7.4 | 4.5 |16.6 | 3.2 | mea | 2.8 |27.8 | 2.0 | L1} IS
Mancos 1 | 75| 27 .7 .2 hi | 1.0 |16.9 | 2.1 91 sc
. shale cnl 549 38| 48 | .9 | ni o170 3| 6] st
\ ; |
topsoil | 8.2 | 1.9 | 2.6 | 1.6 b 1 o

saturated paste

saturated extract (Na in meq/l)
AB-DPTA extractable (ppm)
estimated

Dk % 4

1
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DISCUSSION (cont.)

rabbitbrush is'adapted to similar alkaline and salty soils (EPA
{1975).

Salina wildrye only did well on Mancos shale and topsoil.
Although it failed to establish on slurry, it should be noted that
a non-seeded species, Indiah’ricegrass, accoﬁnted fbf 10% cover on
Fhé slurry treatment. This.species is adapted to sandy loam soiis :
(EPA 1975). R |

Sweetvetch performed erratically. It did not establish at all
on coarse refusé without -a 6" soil covering; Redente (1982) found

temperatures abbve 30°C detrimental to germination of sweetvetch.
Although it caJ gefminate at . low osmotic potentiais, high témpera—
tures such as would océur on the bléck.coarseirefuse may also be
limiting germination Qf‘this and other species.v However, if high
ceﬁperature was the primary limitation, it should have been aﬁe-
liorated by the topsoil overlays. "It was not.

Performance of sweetvetch on slurry was poor to excelleht witﬁ
topsoil covering. It did less well on 24" of topsoil perhaps
because of competition from yellqusweetcldver; Extra scarifica-
tion or fall seeding is recommended for swgetvetch (Redente 1982),
as even when adequate water is availabie, the hard seed coat can
pervent imbibition. Therefore, spring plénting may also have
minimized establishment of sweetvetch. |

Quality of vigor and establishment was reflectéd by the amouht
of plant cover exhibited by each trial species. Generally, the
slurry plots,.Mancos shale and topsoil demonstrated much more‘
~igorous growth than any coarse refusg treatment. Some 11l non-
seeded species have invaded these plots while only 3'species have

invaded the refuse plots.



DISCUSSION (cont.)

Poor response to the refuse material in all species is grossly
evident (Figure 3). Additionally, cover and vigor of species pre-

viously established on refuse declined.

A soil sample was taken from the coarse refuse test plot in
1982. éontrary to the results of analysis ﬁade of refuse else—-
‘where in the Colorado Plateau (White, et al. 1982), refuse at
Sunny51de had low pH in both the surface and subsurface, 6" depth,
' (Table 7). The surface was expected to have a lower pH than at
.the 6" depth. However, the surface layer ‘'had a medium quantlty of
lime whereas theideeper layers reflected a low quantlty. As the
surface layer weathered, the lime apparently raised the pH sllghtly.
This change, however, was 1nsuff1c1ent to improve plant establish-

cog !
X ment by the trlal species.

As is common in 50115 of low pH, the tests indicated an
2~ sased presence of metals in the refuse. Levels of plant avail-
e iroh, manganese and copper present in the refuse were unusually
high.

" Native soils of the Sunnyside region teno to be alkaline.
Therefore, germination and establishment ofvthe hative species on
refuse may be adversely affected by 1owppH. Little information
concerning toxicities’to_native plants~is available from the liter-
ature. However, soil test research is currently underwaf to define
such 1nformat10n for native plants (Berg 1978). But probability
is hlgh that the plant available levels of iron and manganese
revealed by soil analysis are toxic to the trial species. Manganese
depresses growth. in general (Black 1968). Soil acidity is known to

inhibit root growth and concomitantly affectS'both uptake of water:

and nutrients (Black 1968).



DISCUSSION (cont.)

Copper toxicity of agronomic species also increases with soil acid-
ity. Reuther, et al. (1953) found even spray residues of copper té
be toxic to vegetation on gsoils of low pH.

In addition to apparent toxicity, the coarse te#ture and pbten—
tial_higﬁ temperature created by the dark coior of the refuse may
affect soil water retention and geiﬁination. However, mic?onutrient
toxicities apparently overshadowed these efﬁects as cover of the
material'wit# tppsqil only allowed small increaées in plant cover.
Total cover 6n{a;l refﬁse‘treatments was half that on Mancos shale,
topsoil or top§oi1 on siurry treatments. |

The trial{plots glso reflected the potential for natural plant
succession by khe‘invasion of non-seeded species. Invading species
on all coarsé }efuse énd 24" shale treatments accounted for only a
small addition of ground cover (1%) (Table 6). On the other hand,
additional cover created by. invading spécieé in the sluriy plots
and 24" topsoil treatment ranged from 6% to 13%. Invadihg species
which contributea considerable amounts of cover were Indian rice-
grass, yellow 3weetclover, bigbract verbena, scarlet globemallow,

and'curlycup gumweed.

CONCLUSIONS

- Plant growth on'Mancos shale, toﬁsoil and slurry were far
Superior to growth on any refuse treatment. Mancoslshale and top-
soil afé two commoniy‘pccurring substrata in-the Sunnyside region
to which the native speciés are adapted.

“overihg slurry with.tops: - ~htly improved plénf cdverr

in total cover of pic:: ~cies which invaded the



CONCLUSIONS (cont.)

slurry plots indicated some are more adapted to the material than
those species tested. Revegetation with species more specifically
adapted to the physical and chemical characteristics of slurxry
(i.e. species more édapted to salinity and less sensitive to con-

duct1v1t1es greater than 4 mmhos/l) would undoubtedly be as success-

‘ful as use of a soil cover.

Generally, a topsoil cover was insufficient in treating coarse

refuse. Improved growth on refuse may be obtained by liming 6r the
use of a deeper cbVer/of soil~materia1. However, selection of plant

|
spec1es adapted to growth on low pH growth media would probably be

_t
/ }ll,

a more economlcal approach. . Direct seeding of acid mine spoil has
1 l

been successful iFVthe easternvﬁnited States fPeppe;man, et al.
.1930, Campionﬁ&!%egner 1981). Additional study of coarse refuse to
determine the phfsical and'chemical characteristics ofAthe méferial
over time is necessary to better plan revegetation of this materiél.
Use of a hlgh profile mulch - -with- tacklfler could .be expected
to improve germination and establlshment on all sites in general
(Wolfe 1981) and on coal refuse-(Abbott-1981). Phosphorus fertil-

izer has also been found to increase biomass and density of native

species seeded on coal refuse (Abbott 1981).

1R
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RECLAMATION SOIL BORROW AREA 1: GAS & MINING

A soils investigation was conducted on the Sunnyside Mines area
to locate additional suitable borrow material for use in final
reclamation at the Sunnyside Mines. This investigation included
a soil survey and soil sampling using test pits. A determi-
nation was made on the soil physical and chemical properties,
its susceptibility to erosion, suitability for topsoil, and
the soils feasibility for reclamation. The results of that
investigation are included in this Appendix.

An intensive Order 2 soil survey was conducted to conform with
the Utah Division of 0il, Gas and Mining guidelines and with
the Soil Conservation Service recommendations. Distribution
of the soil mapping units were identified and a number of soil
profiles were sampled to determine the nature and extent of
the soils within the mapping unit. The genetic horizons were
examined for color, texture, structure, and other characteristics
in hand-dug holes, along road cuts, and within four - 10 to
13 feet deep - test pits dug with heavy equipment.

Within each profile, continuous, representative one quart samples
were dug by a backhoe or by a shovel and hand auger. When possible,
the samples were taken in the major genetic horizons. However,
in the subsurface, the horizons were separated for laboratory
analyses and not because of morphological differences. The
layers were identified by numbering each subdivision consecutively,
starting at the top. Generally the layers were split so most
samples did not represent a layer greater than 12 inches thick.

The Utah Division of 0il, Gas and Mining Guidelines were used
to rank suitability of topsoils. Three suitability ratings
(good, fair, poor, and unsuited) were used to determine the
salvage depths of each mapping unit. Limiting factors were
noted for each component soil series rhase. Soils with more
than 35 percent coarse fragments have an unsuitable rating but
can be improved by removing the stones and boulders during recla-
mation efforts. It should be noted that Kaiser will remove
the large stones and boulders from the borrow material prior
to applying it on areas to be reclaimed. These rocks will be
used in drainage areas, for rip-rap, and other mine related
purposes, Since boulders are the only limiting factor, the
volume of total soil suitable for use as topsoil in reclamation
was obtained by multiplying the acreage of each soils mapping
unit within the boundaries of the soil borrow area by the depth
of suitable material.

The soils that are found within the Reclamation Soil Borrow
Area 1 are very bouldery or are very stony Strych soils (formerly



- designated as IEE soils, Plate VIII-1). In the vicinity of
the Sunnyside Mines, these soils are very deep, well drained
soils on dissected alluvial fans and fan terraces. They are
formed in alluvium and glacial outwash derived dominately from
sandstone and shale.

Typically, the Strych soil has a brown very bouldery or stony
sandy loam surfac he underlying layer is a pale brown, calcareous
very stony suyndy loam. Deeper in the soil proflle, the soil
becomes stratified wiith sandy loam and sandy clay loam layers.
There are also some yery thin lenses of sand and gravel that
may occur in the prof1 e.

"The coarse fragments are the llmltlng soil characteristic for

revegetation. Boulders, stones and the calcareous horizon occur

~in the surface 2 to 3 feet. The soil quality improves deeper

. in the soil profile. Below 36 inches there is a decrease in

' coarse fragment and calcium carbonates. There is increase

: in salts below 100 inches depth, as indicated by a her ia

'; ,§4§0&9%&cﬁ”TE?T3Q7§KE) and electrical conductivity. However,

, the soil is rated fair for use as borrow material and should
be suitable for vegetation establishment.

hemical constituents were found in sufficient concentrations

t would pose a potential hazard to plants or animals. All

sted soil samples contained low concentrations of selenium

boron. Soils indicated a higher accumulation of salts whenever

-4A®hale had a dominate influence on the parent material, or when
Jthe soil was overlying shale.

‘No

~Table 1 shows the Reclamation Soil Borrow Area 1 Laboratory
Analyses for soil samples collected within the test pits and

augered holes. The topsoil material suitability rating with
depths are in Table 2.

i
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SUNNYSIDE RECLAMATION SOIL BORROW AREA NO. 1 LABORATORY ANALYSIS - Part 1
2IVISION OF O '

| BAS & MINING Saturated Paste Extraction
Sample Sample Sample Saturation pH E.C. mmhos/ Calcium Magnesium Sodium

I.D. Footage Date % (units) cm @ 25°C meq/1 meq/1 meqg/1 SAR
ST1 Al 0" - 6" Unknown 32 7.5 0.55 5.31 1.60 0.22 0.12
ST1 C1CA 6" - 18" Unknown 32 7.6 0.43 4.23 1.53 0.16 0.09
ST1 C2CA 18" - 30" Unknown 33 7.6 0.41 3.43 1.68 0.27 0.17
ST1 C3 30" - 44" Unknown 36 8.2 0.35 2.14 2.78 0.23 0.15
ST1 C4 44" - 60" Unknown 37 8.2 0.45 1.74 3.96 0.84 0.50
ST1 C5 60" - 75" Unknown 36 8.2 0.44 1.80 3.47 0.83 0.51
ST2 Al o" - 6" Unknown 41 7.4 0.65 7.45 1.91 0.19 0.09
ST2 C1CA 6" - 18" Unknown 37 8.1 1.48 7.61 13.1 1.85 0.57
ST2 C2CA 8" - 34" Unknown 34 8.0 1.78 10.7 12.5 2.88 0.85
ST2 C3 34" - 46" Unknown 33 8.3 3.62 6.34 20.2 21.4 5.87
ST2 C4 46" - 58" Unknown 33 8.1 3.82 7.72 23.8 20.6 5.19
ST2 C5 58" - 70" Unknown 36 8.4 0.67 1.53 1.79 5.05 3.92
ST2 C6 70" - 82" Unknown 36 8.5 0.49 1.07 1.52 3.84 3.37
ST2C7 82" - 94" Unknown 35 8.1 5.98 20.1 44.9 23.6 4.14
ST2 C8 94" - 106" Unknown 32 8.1 6.88 24.8 52.2 26.4 4.25
ST2 C9 106" - 118" Unknown 33 8.1 6.92 25.1 51.1 25.2 4.08
ST2 C10 118" - 130" Unknown 35 8.2 5.38 17.2 40.3 19.7 3.67
ST2 C11 130" - 142" Unknown 34 8.1 6.55 27.8 50.0 23.0 3.69
ST2 C12 142" - 157" Unknown 32 8.1 5.98 21.9 46.5 24.7 4,22



SUNNYSIDE RECLAMATION SOIL BORROW AREA NO. 1 LABORATORY ANALYSIS - Part 2

Table

1

Saturated Paste Extraction

Sample Sample Sample Saturation pH E.C. mmhos/ Calcium Magnesium  Sodium
I1.D. Footage Date % (units) cm @ 25°C meq/1 meq/1 meq/1 SAR

ST3 Al o" - 5" Unknown 46 7.4 0.83 10.1 2.58 0.22 0.09
ST3 C1CA " - 17" Unknown 31 8.2 3.39 11.9 22.7 14.7 3.53
ST3 C2CA 17" - 29" Unknown 27 8.7 0.82 1.83 2.23 5.80 4.07
ST3 C3CA 29" - 43" Unknown 27 8.7 0.71 1.48 1.75 5.78 4.55
ST3 C4 43" - 55" Unknown 31 8.6 0.64 1.78 3.54 2.90 1.78
ST3 C5 55" - 62" Unknown 31 8.6 0.55 1.63 3.73 1.48 0.90
ST3 C6 67" - 78" Unknown 30 8.5 0.52 1.80 3.90 1.02 0.60
ST3 C7 78" - 91" Unknown 31 8.4 0.49 2.04 3.79 0.61 0.36
ST3 €8 91" - 103" Unknown 32 7.8 0.32 2.43 1.54 0.25 0.18
ST3 C9 103" - 115" Unknown 38 7.4 0.41 3.13 1.72 0.28 0.18
ST3 Cl0 115" - 131" Unknown 32 8.2 1.65 3.32 7.10 9.14 4.00
ST4 Al o" - 5" Unknown 43 6.9 0.89 10.2 2.21 0.25 0.10
ST4 C1CA 5" - 17" Unknown 46 7.3 0.41 4,07 1.46 0.28 0.17
ST4 C2CA 17" - 29" Unknown 39 7.5 0.39 3.46 1.73 0.35 0.22
ST4 C3CA 29" - 41" Unknown 34 8.0 0.34 3.13 1.78 0.42 0.27
ST4 CACA 41" - 53" Unknown 34 8.1 0.38 2.50 2.27 0.59 0.38
ST4 C5 53" - 65" Unknown 34 8.5 0.67 2.32 2.75 3.49 2.19
ST4 C6 65" - 77" Unknown 34 8.7 0.74 2.19 3.10 4,42 2.72



SUNNYSIDE RECLAMATION SOIL BORROW AREA NO. 1 LABORATORY ANALYSIS - Part 3

Table 1

Saturated Paste Extraction

Sample Sample Sample Saturation pH E.C. mmhos/ Calcium Magnesium Sodium

1.D. Footage Date % (units) cm @ 25°C meq/1 meq/1 meq/1 SAR
ST4 C7 77" - 89" Unknown 35 8.6 0.58 1.83 2.47 3.20 2.18
ST4 C8 89" - 101" Unknown 31 8.5 0.65 1.72 1.95 4.64 3.43
ST4 C9 101" - 113" Unknown 31 8.4 0.72 1.76 2.35 5.18 3.61
ST4 C10 113" - 125" Unknown 30 8.5 0.70 1.70 1.70 5.45 4.18
ST4 C11 125" - 137" Unknown 30 8.3 1.38 3.30 4,88 9.24 4.57
ST4 C12 137" - 149" Unknown 32 7.9 4.19 22.5 31.1 15.9 3.07




. Table 1
SUNNYSIDE RECLAMATION SOIL BORROW AREA NO. 1 LABORATORY ANALYSIS - Part 4

Boron Selenium )
(Hot Water (Hot Water Organic Neutralization
Sample Sample Extract) Extract) Matter Sand Silt Clay Potential CEC
I.D. Footage ppm ppm % % % %  Texture as CACO, (meg/100 gm)

ST1 Al o" - 6" 0.4 0.01 0.9 64 23 13 SL 5.1 6.00
ST1 CI1CA 6" - 18" 0.2 -0.01 0.8 66 20 14 SL 6.1 6.28
ST1 C2CA 18" - 30" 0.4 -0.01 0.7 54 30 16 SL 8.7 5.53
ST1 C3 30" - 44" 0.6 -0.01 48 28 24 SCL L 15.2 6.28
ST1 C4 44" - 60" 1.3 -0.01 58 21 21 SCL 4.6 7.98
ST1 C5 60" - 75" 1.7 -0.01 58 19 23 SCL 3.8 8.98
ST2 Al o" - 6" 1.0 0.01 3.0 61 21 18 SL 13.9 11.5

ST2 C1CA 6" - 18" 1.8 -0.01 0.9 63 18 19 SL 19.1 5.73
ST2 C2CA 18" - 34" 0.6 0.01 0.7 69 15 16 SL 15.0 4.48
ST2 C3 34" - 46" 0.9 -0.01 58 23 19 SL 13.7 3.58
ST2 C4 46" - 58" 0.9 -0.01 59 25 16 SL 11.5 3.60
ST2 C5 58" - 70" 1.9 -0.01 51 25 24 SCL 9.1 6.45
ST2 C6 70" - 82" 1.3 -0.01 49 26 25 SCL 13.2 6.30
sT2C7 82" - 94" 0.3 -0.01 58 29 13 SL 9.6 3.60
ST2 C8 94" - 106" 0.3 -0.01 58 29 13 SL 10.5 4.18
ST2 C9 106" - 118" 0.2 -0.01 56 31 13 SL 10.1 4,68
ST2 C10 118" - 130" 0.1 -0.01 64 26 10 SL 9.6 2.95
ST2 C11 130" - 142" 0.3 -0.01 58 28 14 SL 9.9 4.05

ST2 C12 142" - 157" 0.3 -0.01 58 28 14 SL 9.8 4.33



Table 1
SUNNYSIDE RECLAMATION SOIL BORROW AREA NO. 1 LABORATORY ANALYSIS - Part 5

Boron Selenium
(Hot Water (Hot Water Organic Neutralization
Sample Sample Extract) Extract) Matter Sand Silt Clay Potential CEC
I.D. Footage ppm ppm % % % % Texture as CACO3 (meg/100 gm)

ST3 Al o" - 5" 0.9 0.01 4.1 66 21 13 SL 13.0 11.2

ST3 C1CA 5" - 17" 0.8 -0.01 0.1 57 30 13 SL 7.8 3.05
ST3 C2CA 17" - 29" 0.6 -0.01 0.1 66 23 11 SL 7.1 2.10
ST3 C3CA 29" - 43" 0.5 -0.01 61 26 13 SL 9.1 2.50
ST3 C4 43" - h5" 0.6 -0.01 61 25 14 SL 8.3 2.48
ST3 C5 55" - 62" 0.6 -0.01 59 26 15 SL 8.1 2.95
ST3 C6 67" - 78" 0.4 -0.01 64 25 11 SL 7.9 2.60
ST3 C7 78" - 91" 0.6 -0.01 71 19 10 SL 9.2 4,53
ST3 C8 91" - 103" 0.4 -0.01 71 19 10 SL 10.9 4.98
ST3 C9 103" - 115" 0.4 -0.01 61 25 14 SL 16.7 8.35
ST3 C10 115" - 131" 0.1 -0.01 63 26 11 SL 7.5 4.48
ST4 Al o* - 5" 0.8 0.01 3.2 68 21 11 SL 8.9 15.9

ST4 C1CA 5" - 17" 0.5 -0.01 1.5 46 34 20 L 21.2 12.2

ST4 C2CA 7" - 29" 0.2 -0.01 0.8 51 30 19 L 19.0 9.75
ST4 C3CA 29" - 41" 0.2 -0.01 53 29 18 SL 16.6 7.53
ST4 C4CA 41" - 53" 0.3 -0.01 59 26 15 SL 15.0 6.03
ST4 C5 53" - 65" 0.9 -0.01 57 29 14 SL 11.3 5.75

ST4 Cé 65" - 77" 1.0 -0.01 57 28 15 SL 12.8 6.43



Table 1

SUNNYSIDE RECLAMATION SOIL BORROW AREA NO. 1 LABORATORY ANALYSIS - Part 6

Boron Selenium
(Hot Water (Hot Water Organic Neutralization
Sample Sample Extract) Extract) Matter Sand Silt Clay Potential CEC
I1.D. Footage ppm ppm % % % %  Texture as CACO3 (meg/100 gm)

ST4 C7 77" - 89" 0.9 -0.01 56 29 15 SL 11.7 6.38
ST4 C8 89" - 101" 0.5 -0.01 60 26 14 SL 7.5 6.73
ST4 C9 101" - 113" 0.5 -0.01 67 23 10 SL 6.2 4,93
ST4 C10 113" - 125" 0.6 -0.01 64 23 13 SL 7.2 5.38
ST4 C11 125" - 137" 0.7 -0.01 63 23 14 SL 8.7 5.55
ST4 C12 137" - 149" 0.7 -0.01 64 23 13 SL 6.9 5.60




BOOKCLIFFS COMMERCIAL LABURATORIES
GUERBURDEN ANALYSIS Report Date:  NOUEMBER 21,1985
Date Received SEFTEMBER 12, 1985

KAISER COAL COMPAHY

P.0. BOX 2673

102 5. TEJON

COLORADO SPRINGS, CO 80903

ATTN: MS. SUSAN HASENJAGER

SATURATED PASTE EXTRACTION-------owoommmmmonme

SAMPLE SRHPLE SAMPLE  SRTURATION pH E.C. CALCIUM  MAGMESIUM  SODIUM
LAB. NO. I.D. FOOTAGE DATE L} (Onits)amhos/ca @ wegq/1 meq/1 reg/l SAR
85-0086-0B HE1 Al 0" - 8" UNKNON i 7.5 0.54 2.93 1.01 1.24 0.88
85-0687-0B HE! CiCA  B"- 20" UNKNOUN 3 7.3 0.36 2.96 1.14 0.38 0.27
85-0088-0B HEL C2CR 20" - 32" UNKNOUN 3 7.5 0.34 2.89 1.3 0.28 0.19
B5-0089-0B HE1 C3CR 32" - 46" BNKNOUN 3 7.7 . 642 2.90 " 1.81 0.63 0.41
85-0090-0B HEl C4CR  45* - 60* UNKNOWN R 7.8 0.37 2.62 1.52 0.75 0.52
85-0091-08 HA2 Al -3 UNKNOWN kK] 2.8 0.94 4.19 1.9 4.10 2.4
85-0092-08 RHA2 C1 R DHKNOUN 3?7 8.3 8.23 12.9 5.99 80.7 2.3
85-0653-0B HA2 C2 14 - 26" DUNKNOUN k1] 8.9 10.55 6.97 7.97 127 7.3
85-0094-08 HA2 C3 %" - " UNKNOGN 3 8.9 16.30 18.0 1.9 181 54.7
85-0095-08 HA2 C4 38" - 49* UHKNOIN 35 8.6 23.10 33.6 71.4 262 36.2
85-0095-0B HA2 CS 49" - 66" UNKNOGIN 3% 8.5 14.70 30.6 34.8 153 26.8
95-0097-0B GL3 A1 0" -9 UHKHOUN KX} 7.9 0.86 6.43 2.63 1.25 .59
85-0093-05 GL3 C1 4 - 16° UNKNOUN 30 8.0 0.63 1.9 2.4 1.16 0.63
85-0099-0B GL3 C2 16" - 28" UNENOUN k)| 8.1 0.39 1.7 1.4 0.4 8.25
85-0100-0B 6L3 C3 28* - 40° ONKNOUN 30 8.2 0.31 2.68 1.34 0.42 0.30
85-0101-0B GL3 C4 40 - 52" UNKNOEIN 30 8.1 0.33 2.97 1.34 0.35 0.4
85-0102-08B €GL3 C5 §2* - 60° UNINOUN 3 8.1 0.34 2.4 1.31 0.38 0.28
85-0103-0B DA4 A11 0" - 4" UNKNOUN 49 6.5 0.92 7.9 2.19 0.92 0.42
85-0104-0B DA4 A12 4 - 10" UNKNOUN 39 6.3 0.55 4.20 1.5 0.43 0.25
85-0103-0B DA4 B 10 - 24* UNKNOUN 35 6.4 0.39 3.3 1.4 0.32 6.21

LoV Budion.

Ralph U. Poulsen, Director Page 1 of 2




BOOKCLIFFS COMMERCIAL LABORATORIES

KAISER COAL COMPRHY OUERBURDEN ANALYSIS Eeport Date:  NOVEMRER 21,1985
P.0. BOX 2679 Date Received SEPTEMBER 12, 1985
102 S. TEJON

COLORADO SPRINGS, CO 80903

ATTN: HS. SUSAN HASENJRGER

BORON  SELENIUM
(Hot Uate (Hot Uater  ORGANIC NEUTRALIZATION
SAMPLE  SRMFLE Extract) Extract)  MRTTER SRD SILT CLAY  TEXTURE  POTENTIAL CEC

LAB. NO, 1.D. FOOTAGE R IR ) % ' ' (as CaCO3) § (nzq/100g)
§5-0086-0B HE1 AL 0 - B* 0.6 -0.01 0.8 63 % 1 st 6.4 10.2
§5-0037-0B HE1 CICR  8°- 20° 8.5 0.01 0.6 55 25 20 SLSL 172 9.75
85-0088-08 HE1 C2CA  20° - 32° 0.4 0.0 0.6 49 28 23 SLL 180 9.5
§5-0099-0B HEL C3CA 32" - 46" 0.5 -0.01 0.6 5 2 18 SL 17.5 9.23
§5-0090-0B HE1 C4CA  46° - 60° 0.5 001 0.7 54 20 18 SL 16.4 8.45
85-0091-0B B2 A1 0" - 3" 1.0 -0 17 52 3 13 SLL 10.8 8.05
85-0092-0B HA2 €1 3* - 14 1.1 -0.01 1.4 @ @ B L 11.6 7.63
£5-6033-0B HA2 C2 14" - 26° 1.5 -0.01 8.5 66’ 24 1 S 10.0 4.18
§5-0094-0B HA2 €3 26" - 38° 1.2 0.02 0.4 7 18 1 St 10.0 3.70
§5-0095-0B BA2 C4 38" - 49" 3.0 -0.01 0.9 51 3 1 L 12.2 7.50
§5-0096-0B HA2 C5 49" - 60" 0.9 0.0t 0.4 60 3 10 St 10.9 4.5
85-0097-0B GL3I AL 0" - 4° 0.5 0.01 0.7 6 2 8 S 8.4 4.08
85-0038-0B GL3 C1 4" - 16* . 0.5 001 0.4 63 % 1 st 1ns .45
§5-0099-0B GL3 C2 16" - 26" 0.4 0.1 04 83 2% s 12.4 5.03
§5-6100-08 GL3 C3 28 - 40° 0.4 -6.00 0.3 62 28 10 s 12.4 .93
§5-0101-0B GL3 C4  40° - 52 0.5 -0.01 04 67 24 9 SL 10.9 3.93
85-0102-0B GI3 C5  52° - 60" 0.4 -0.01 0.3 7 19 9 S 10.5 R
§5-0103-0B DR A1l 0" - 4° 0.7 -6.01 5.7 50 a0 n L 0.3 20.2
85-0104-0B DA4 A12  4° - 10° 0.5 .01 3.0° 48 39 13 L 0.2 13.7
85-0105-0B DA4 B 0 - 2 0.4 0.0 13 4 38 8 L 0.3 1.2

Lol V Budyon

Ralph V. Poalsen, Director ' Page 2 of 2




BOCKCLIFES COMMERCIAL LABORATORIES
KATSER CORL COMPANY OUVEREURDEN RNALYSIS
P.0. BOX 2679
102 S. TEJON
COLORADO SPRINGS, €O 80903

ATTN: MS. SUSAN HASEMJAGER

Report Date:  NOUEMBER 21, 1985
Date Receaved SEPTEMBER 12, 1985

SATURATED PASTE EXTRACTION---rmcommmmmmmmmme

SAHPLE SAHPLE SAMPLE  SATURATION i E.C. CALCIUM  MAGNESIUM  SODIUM
LAB. NO. LD, FOOTAGE DATE } (Units)emhos/cn @ meg/l meg/] neg/1 SAR
85-0106-0B DA4 CICA 24" - 36®  UNKNOWN 4 2.7 0.38 3.03 1.58 0.28 0.18
§5-0107-0B LA3 C2 36° - 48" UNKNOIN 32 8.0 8.02 23.0 92.9 28.1 2.64
85-0168-0B DA4 C3 8" - 60° UNKNOUN 32 8.2 15.80 7.4 187 55.4 5.23
85-0109-08 €05 A1 - UNKNOUN 38 7.? .98 7.41 4.28 0.4 0.18
85-0110-0B €05 C1 VAR Vi UNKNOUN 3 7.8 2.03 15.1 7.81 1.26 0.37
85-0111-0B HI6 A1} g .5 GNKNOEN 7 2.7 0.65 7.15 2.00 0.28 0.13
83-0112-0B HI6 A12 5" - 12* DNKNOBN k7g 7.6 0.78 6.67 2.4 0.34 0.16
85-8113-0B HI6 C1 12* - 24" UNKNOGN 38 7.3 0.51 433 1.8 0.42 0.24
§5-0114-0B MI6 C2 24" - 38°  ONKNOWN 3 7.4 0.96 7294 ° 2.91 1.3% 0.60
85-0115-0B MI§ €3 38" - 43°  UNKNOBN ki 7.? 0.60 5.9 1.86 0.47 0.25
85-0116-0B MI6 C4 49" - 60" UNENOGN 3 7.9 0.38 .2 1.39 0.40 6.26
85-0117-08 ST7 A1 0" - 6" UNKNOIN k74 7.2 0.50 4.86 1.74 0.4 1.4
85-0118-0B ST7 C1CA  6* - 18" UHECNOBN 42 7.5 0.7 8.68 2.38 0.96 0.41
85-0119-08 ST7 C20A  18* - 31"  UNKNOWN 3 7.8 0.4 3.97 1.57 0.40 0.24
85-0120-0B S17 C3 31" - 43" UNKNOBN 32 8.3 0.34 2.m:2 2.9 0.33 1.2
85-0121-0B 877 €4 43" - 55" UNKNOUN 36 8.6 0.39 1.37 3.39 0.54 0.35
85-0122-0B SY7 C5 55" - 60° UNINOUN 34 8.4 0.57 2.16 3.69 0.63 1.3
85-0123-0B Al 0 -6 ONKNOEN 38 2.6 0.722 6.49 2.33 0.33 0.16
85-0124-08B GEB C1 g - 10" UNKNOUN 43 7.8 0.58 4.3% 2.48 {45 0.24
85-0125-0B GEB €2 10" - 316%  UNKNOGN 4 8.0 0.39 2.9 1.69 0.43 0.3

Ralph V. Poulsen, Director Fage 1 of 2



KAISER C0AL COMPANY

P.G. BOX 2679

102 5. TEJON

COLORADO SPRINGS, CO 80903

ATTN: HS. SUSAN HASENJAGER

BOOKCLIFFS COHMERCIAL LABORATORIES
OUERBURDEN ANALYSIS

Report Date: NOUEMEER 21, 1385
Date Received SEPTEMBER 12, 1985

SELENIUM
(Hot Uate (Hot Bater  ORGANIC NEUTRALIZATION
SAMPLE SRHPLE Extract)  HATTER SAND SILT TENTIAL CEC
LAB. NO. 1.b. FOOTAGE o] % % ) f. CRCO3% (meq/100 gm)
85-0106-0B DAa4 CICA 24" - 36" 0.5 -0.01 16 40 40 28 L 12.3 15.0
£5-0107-0B DA3 C2 36 - 48" 0.7 6.01 0.8 46 3 2 L 18.0 8.60
85-0108-0B DA4 C3 48* - 60" 0.8 0.02 0.8 9 33 20 L 17.8 7.60
£5-0109-08 C05 A1 g -7 0.8 -0.01 45 34 46 2 L 5.8 18.0
85-0110-0B €05 €1 > -1z 1.0 -0.01 3.1 29 LY 4 L 3.7 18.0
85-0111-0B HI6 A1l 0° - §° 1.0 -0.01 43 51 ki 1n L 6.5 19.5
85-0112-0B HI6 A12  5* - 12° 0.6 -¢.01 3.0 97 40 13 L 0.3 12.9
85-0113-0B HI6 C1 12° - 247 0.3 -8.01 13 40 4 19 L 0.1 1.6
85-0114-0B MI6 C2 % - 38° 8.3 -0.01 4 3 18 L 8.9 10.0
§5-0115-0B HI6 €3 38" - 99" 0.6 0.01 61 2 18 st 141 1.1
85-0116-0B HI6 C4 48" - 60" 0.3 -0.01 65 20 15 st 15.4 7.63
85-0117-08 577 Al e - 8" 0.4 -0.01 15 53 pL] 23 S 8.5 15.2
85-0118-0B ST7 ClcA 6" - 18" 0.6 -0.01. 2.0 64 25 1 s 12.5 11.6
85-0119-0B 517 C2¢A 18" - 31" 8.2 -0.01 0.8 68 3| 1 s 14.0 7.3
85-0120-0B ST7 C3 - 0.3 -0.01 57 30 13 s 6.3 7.30
85-0121-0B SI7 C4 43° - 55" 1.6 -0.01 54 28 18 S 5.6 7.7
85-0122-0B S17 (5 55" - 66" 1.3 -0.01 59 25 16 SL 10.8 6.98
65-0123-0B GES A1 0" -6 9.7 -0.01 2.0 S3 3 13 S 172.6 114
83-0124-0B GEB C1 6" - 10° 0.4 -0.01 1§ 20 ] % L 13.6 13.8
85-0125-0B GEB C2 1" - 16" 0.4 ~8.01 16 58 2%  Sil 12.7 16.4

WV/Z/%

Ealph V. Poulsen, Director
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‘BOOKCLIFES COHMERCIAL LABORATORIES
QUERBURDEN ANALYSIS Report Date:  NOUEMBER 21, 1985
Date Received SEPTEMBER 12, 1985

KAISER CORL COMPANY

P.0. BOX 2679
102 S. TEION
COLORABO SPRINGS, CO BOS03

ATTN: MS. SUSAN HRSENJAGER

SATURATED PASTE EXTRACTION

SRHMPLE SRHPLE SAMPLE  SATURATION i} E.C. CALCIUN  MAGNESIUM  SODIUM
LAB. WO, 1.D. FOOTAGE DATE ) (Un1ts)xmhos/cn @ meg/l weg/1 weg/l SAR
85-0126-0B GLI Al " -4 UNKNOEN i 7.9 0.65 4.34 1.64 1.14 0.66
85-0127-0B GL9 C1 LR Ve UNKNOGN 29 7.9 1.3 8.56 3.99 5.4 2.09
85-0128-0B GL9 C2 17" - 29¢ UNKNOUN 27 8.2 3.08 5.7t 6.37 24.0 8.77
85-0129-0B GL3 C3 29° - 44" UNKNOEN 3 8.2 1.93 4.62 6.64 133 5.61
85-0130-0B GL9 C4 44" - 60" DNKNOEN 2 8.5 1.02 2.30 1.63 8.11 5.7
85-6131-0p GE10 A1 [ TNKHOLN 34 7.0 0.66 5.67 1.93 0.56 0.29
85-0132-0B GE10 C1 g° - 19" INKNOEN 3 7.9 6.63 4.90 2.31 0.99 0.3
85-0133-0B GE10 C2 14" - 18¢ UHKNOLN 3 8.1 0.71 4.33 3.12 1.22 0.63
85-0134-0B STI1 Al 0" - 3" UNKNOUN - 36 7.3 0.58 4.92 1.35 6.78 0.44
85-0133-0B ST11 C1 5¢ - 18" UMKNOUN 36 7.6 0.40 3.4 1.59 0.87 0.55
85-0136-08B STi1 €2 18* - 3¢0° UNKHOUN 30 8.0 0.40 2.44 2.3 0.67 0.43
85-0137-0B ST11 C3 30 - UNKNOUN 28 8.1 0.44 1.39 2.9 0.91 0.62
85-0130-0B ST11 C4 42" - 54" UNKNOBN kx} 8.1 0.46 1.68 2.97 1.04 0.68
85-0139-0B STl C5 54" - 60" UNKNOUN 32 7.8 1.35 121 5.68 1.12 0.38
65-0140-0B ST1 Al 0* - 6" DHENOUN kY3 725 0.55 5.31 1.60 0.22 0.12
85-0141-08 ST1 C1CR 6" - 18° UNKNOLN 32 7.6 0.43 14.23 1.53 6.16 0.09
85-0142-0B ST1 C2¢A  18* - 30° DNENOGUN kx| 7.6 0.41 3.43 1.68 0.7 0.17
B85-0143-0B ST1 C3 30 - 44" UNKNOGN 36 8.2 0.35 2.4 2.78 0.23 0.15
85-0144-0B STI ¢4 44" - 50* THEHOIN 37 8.2 0.45 1.74 3.96 0.84 0.50
85-0145-0B ST1 C5 60" - 75" UNKNOEN 3% 8.2 0.44 1.60 . .83 0.51

Lsid ¥ Blion

Ralph 'U. Poulsen, Director Page 1 of 2




BOOKCLIFFS COMMERCIAL LABORATORIES

KAISER COAL COMPANY OUERBURDEN ANALYSIS RBeport Date:  NOUEMBER 21, 1985
P.0. BOX 2679 Date Received SEPTEMEER 12, 1965
162 S. TEJON

COLORADO SPRINGS, CO 88903

ATTN: M3. SUSAN HASENJASER

BORON  SELENIUM

(Hot Uate (Hot Gater  ORGRNIC NEUTRALIZATION
SWHPLE  SAMPLE Extract) Extract)  HATTER SAND SILT CLAY  TEXTURE  POTENTIAL CEC
LAB. KO 1.D. FOOTAGE P P ' \ ' ' A5 CRCO3 § (2eg/100 gu)

85-0126-0B L9 A1 0" -4 0.7 001 2.9 7 2 CR- 4 8.8 7.35
§5-0127-0B GISC1  4° - 17" 1.0 001 1.0 69 2 1 S 9.6 9.15
§5-0128-0B GL9 C2 17 - 28° 0.7 0.1 0.4 78 14 g ISSL 101 9.35
§5-0129-0B GIS €3 29* - 44" 0.6 -0.81 £9 20 1 s 11.8 8.3
§5-0130-0B GIS C4 44" - 61° 0.6 -0.01 n 19 10 st 1.2 7.28
£5-8131-0B GE10 A1 0" - 8° 1.0 0.0l 14 48 3 8 L 12.0 8.68
§5-0132-0B GE10 C1 B - 14° 0.6 0.1 0.6 56 30 M S 13.6 5.45
§5-0133-0B GE10 C2 14 - 18° 0.4 0.0 0.4 4 42 1oL 17.4 5.03
§5-0134-0B STIL AL 07 - 5° 0.5 0.0 11 51 8 21 sLL 13 e 7.68
§5-0135-0B STI1 C1 5" - 18° 0.3 .01 1.2 49 3 2 L 12.6 6.98
§5-0136-08 STI1 C2  18” - 3¢° 0.2 -0.01 0.5 64 20 % S 10.2 4.30
§5-0137-0B ST11C3 30" - 42° 0.3 -0.01 84 6 B 1S 6.0 2.63
§5-0138-0B STI1 C4 42" - 54° 0.8 -0.01 56 5 13 S 7.4 5.55
§5-0133-0B ST11C5 54" - 60° 0.8 0.01 59 25 6 S 1.1 7.63
§5-0140-0B STI AL 0" - 6° 0.4 0.01 0.9 64 3 13 S 5.1 6.00
§5-0141-0B ST1 CICA 6 - 18" 0.2 081 0.8 66 20 4 S 6.1 6.28
85-0142-0B ST1 C20A 18" - 31° 0.4 .01 0.7 54 30 6 S 8.7 5.53
§5-0143-0B ST C3 30" - 44° 6.6 -0.01 a 28 24 SCLL 152 6.28
§5-0144-0B ST1C4 44" - 60" 1.3 -0.01 ' 58 n A S 4.6 7.98
§5-0145-0B STICS 60" - 75° 1.7 -0.01 58 13 23 S 3.8 8.98

Lot} Bodoon.

Ralph U. Poulsen, Director Page 2 of 2




BOOKCLIFFS COMMERCIAL LABORATORIES
KAISER COAL COHPANY

GUEREURDEM ANALYSIS . Report Date:  NOVEMBER 21, 1985
P.0. BOX 2678 Date Received SEPTEMBER 12, 1985
102 5. TEJON

COLORADO SFRINGS, CO 80963
ATTN: MS. SUSAN HASENJAGER

SATURATED PASTE EXTRACTION-=--~nnnnmmmmmmmmmm-

SAMPLE SAHPLE SAHPLE  SATURATION sl E.C. CALCIUM  MAGNESIUM  SODIUM
LAB. NO. I.D. FOOTAGE DATE $ (Dnits)amhos/cn @ neg/l meg/} neg/1 SAR
85-0146-0B ST2 Al & - 6" UNENOUN 41 7.4 0.65 7.45 1.91 0.19 .09
85-0147-0B ST2 CICA 6" - 18° UNKNOUN 37 8.1 1.48 7.61 13.1 1.85 8.57
85-0148-0B ST2 C20A  18* - 3¢" UNENOEN 3 8.0 1.7 10.7 12.5 2.88 0.65
85-8149-0B ST2 €3 34" - 46* UNKNOEN 3 8.3 3.62 6.34 20.2 21.4 5.87
85-0150-0B S72 C4 45" - 58" UNKNOBN 33 8.1 3.82 7.722 23.8 20.6 5.19
85-0151-0B ST2 C3 5g* - 70 UHKNOUN 36 8.4 0.67 1.53 1.79 5.05 3.92
85-0152-0B ST2 C6 70" - B2* UNKNGEN 36 8.5 0.9 1.07 1.52 3.84 3.3
85-0153-0B ST2 €7 B2" - 9¢* UNKNOUN 35 8.1 5.98 20.1 44.9 23.6 4.14
85-0154-08 ST2 C8 94° ~ 106"  UNKNOUN 32 8.1 .88 4.8 52.2 2%.4 4.25
85-0135-0B si2 C9 106" - 118"  DNKNOEN 1 8.1 6.82 25.1 511 25.2 1.08
8§5-0156-08 572 C10 118® - 130"  DHINOUN 35 8.2 5.38 17.2 40.3 19.7 3.67
§5-0157-0B ST2 Cl11 130" - 142°  UKKNOIN 3 8.1 6.55 2.8 50.0 23.0 3.69
B85-0158-0B ST2 C12 142 - 157°  DMNENOLN 32 8.1 5.98 21.9 45.5 24.7 1.22
85-0159-0B ST3 A1 g - 5* UNKNOGN 46 7.4 0.83 10.1 2.58 0.22 0.08
85-0160-0B ST3 C1ICA 5" - 17° UNKHOEN k) 8.2 3.39 11.9 22.7 14.7 153
85-0161-0B ST3 C2CA  17* - 29* UNKNOGN 27 8.7 0.82 1.63 2.23 5.80 4.07
85-0162-0B SI3 C3CR 29" - 43" DKENOUN 2 8.7 6.71 1.48 1.5 5.78 4.55
B3-0163-0B ST3 C4 43" - 55" UNKNOUN K3 8.6 0.64 1.78 3.54 2.90 1.78
85-0164-0B €T3 €5 55" - 67° UNINOEN )| 8.6 0.55 1.63 .73 1.48 0.90
85-0165-08 ST3 C§ 67" - 78" UNKNOEN 30 8.5 0.52 1.80 3.90 1.02 0.60

Lit Y Budeon.

Ralph V. Poulsen, Director Page 1 of 2




BOOKCLIFFS COMMERCIRL LABORATORIES

KAISER COAL COMPANY . OUERBURDEN ANALYSIS Report Date:  NOUEMBER 21, 1985
P.0. BOX 2678 Date Received SEPTEMBER 12, 1985
102 S. TEJON

COLORADO SFRINGS, CO 80903

ATTN: MS. SUSAN HASENJAGER

BORCN SELENTUM

(Hot Gate (Hot Water  CRGANIC ' NEUTRALIZATION CEC
SRMPLE SAMPLE Extract) Extract) HATTER SAND SILT cLay TEXTURE  POTENTIAL (meg/108 gu)
L6B. NO. 1.D. FOOTAGE pp®R PP ) ) 1) $ A5 CACO3 §
85-0146-0B 572 Al e - 6° 1.0 0.01 3.0 61 21 18 st 13.9 11.5
85-0147-0B ST2 C1CA 6" - 18° 1.8 -8.01 0.9 63 18 19 SL 19.1 5.73
§5-0148-0B ST2 C2cA  18* - 34° 0.6 0.01 0.7 69 15 16 SL 15.8 4.48
85-0143-08 572 C3 - 45 8.9 -8.01 S8 23 19 st 13.7 3.58
85-0150-0B 572 ¢4 4" - 58" 0.9 -8.01 59 25 16 sL 11.5 3.60
85-0151-0B ST2 O5 58" - 78* 1.9 -8.681 81 5 24 SCL 9.1 6.45
85-0152-0B S72 C5 7" - 82" 1.3 -8.01 49 % 25 SCL 13.2 6.30
85-0153-08 T2 €7 82" - 9¢* 8.3 -0.01 59 23 13 sL 9.6 3.60
85-0154-08 ST2 C8 94" - 106* 0.3 -8.01 58 28 . 13 sk 10.5 4.18
85-0155-0B ST2 (9 106" - 118* 8.2 -0.01 $6 3 13 SL 10.1 4.68
85-0156-08 ST2 C10 118* - 130* 0.1 -0.01 64 26 10 St 9.6 2.95
85-0157-0B ST2 Cll 130* - 142* 8.3 -0.01 58 28 14 SL 9.9 4.05
63-0158-08 ST2 CI2 142° - 157° 8.3 -0.0t 58 s 14 st 9.8 4.33
85-6159-0B ST3 Al [ 8.9 0.01 4.1 68 21 13 st 13.0 11.2
85-0168-0B ST3 ClcA 5" - 17* 6.8 -0.01 0.1 57 38 13 St 7.8 3.68
85-0161-0B S73 C2A 17" - 29° 6.6 -0.01 8.1 66 23 in - s 2.1 2.10
85-0162-08 ST3 C3CA  29° - 43" 8.5 -0.01 61 2% B SL 9.1 2.58
85-0163-0B ST3 €4 43" - 55* 0.6 -8.01 61 25 14 SL 8.3 2.48
85-0164-0B ST3 C5 55" - 67* 0.6 -0.01 * 59 p:] 15 SL 8.1 2.95
85-0165-0B ST3 6 7 - 78 0.4 -0.01 64 p<] 1 SL 7.9 2.60

AotV &/;m,

Ralph 0. Poulsen, Director Page 2 of 2




BOOKCLIFFS COMMERCIAL LABORATORIES
KRISER COAL COMPANY OVERBURDEN ANALYSIS
P.0. BOX 2679
102 5. TEJON

COLORADO SPRINGS, CO 80903

" ATTN: HS. SUSAN HASENJRGER

Report Date:  NOVEMBER 21, 1985
Date Received SEPTEMBER 12, 1985

SATURATED PASTE EXTRACTION-~--------emmmmmm -

SAMPLE SRMPLE SAMPLE  SRTURATION i} E.C. CALCIUM  MAGNESIUOM  SODIUM
LAB. NO. 1.D. FOOTRGE DARTE ) (Units)mhos/co @ neq/1 weg/1 meg/1 SAR
85-0166-0B ST3 €7 7" - 91" UHKNOUN 3 8.4 0.49 2.04 .73 0.61 0.36
85-0167-0B 573 C8 91* - 103" UNKNOWN 32 7.8 0.32 2.43 1.54 0.25 6.18
85-0168-0B S73 €3 103* - 115" UNKNOWN 38 7.4 6.41 3.13 1.72 0.28 0.18
85-0169-0B 873 C10 1157 - 131°  UNKNOEN R 8.2 1.65 3.32 2.10 9.14 4.9
85-0170-0B ST4 Rl 0" - 5° IHENOUN 43 6.9 0.89 10.2 2.2 0.25 0.10
85-0171-0B sT4 C1cA  5° - 17° TNKNOEN %6 7.3 0.41 4.97 1.46 0.28 0.17
85-8172-0B ST4 C2CR 17" - 23° DNENOUN 39 75 6.39 3.4 1.73 0.35 0.22
85-0173-0B S74 C3CR 297 - 41° UNKNOGUN 34 8.0 0.34 3.13 1.78 0.42 0.22
85-0174-0B 574 C4CA  41° - 53¢ DMENOEN 34 8.1 0.38 2.50 2.27 0.59 .38
85-0173-0B ST4 €5 53" - 65" UMKNOGN 34 8.5 0.67 2.32 2.75 3.8 2.18
85-0176-0B ST4 C6 65 - 77* UNKNOGN 34 8.7 8.74 2.19 3.10 4.4 2.72
85-0177-0B ST4 C7 77 - 89* UNKNOLN 35 8.6 0.58 1.83 2.7 3.20 2.18
85-0178-0B S74 €8 89" - 161"  UNKKOUN 3 8.5 0.65 1.722 1.95 4.64 1.4
85-0179-0B ST4 C9 101" - 113" UNKNOWN 31 8.4 1.722 1.7 2.35 5.18 3.61
85-0180-08 ST4 C10 113" - 125°  UNKNOGN 30 8.5 0.70 1.78 1.70 5.45 4.18
85-0101-0B §T4 C11 125" - 137" UNKNOUN 38 8.3 1.38 3.3 4.88 9.4 4.57
85-0182-0B ST4 €12 137" - 143" UNKNOWN 32 7.9 4.19 2.5 3.1 15.9 3.07

LoV Botion.

Ralph U. Ponlsen, Director Page 1 of 2



BOOKCLIFFS COMMERCIAL LABORATORIES

KAISER COAL COMPANY OUVERBURDEN ANALYSIS Report Date:  NOUEMBER 21, 1985

P.0. BOX 2673 Date Received SEPTEMBER 12, 1985
102 S. TEJON .

COLORADO SFRINGS, CO 80903

ATTN: MS. SUSAN HASENJAGER

BORON  SELENIOM
(Hot Gate (Hot Bater  ORGANIC NEUTRALIZATION
SAMPLE SRHPLE Extract) Extract) MATTER SAND SILT CLRY TEXTURE  POTENTIAL CEC
LfiB. NO. 1.D. FOOTAGE ppa ppa ) $ ] 3 AS €ACO3 & (r2q/100 gm)
85-0166-0B 873 €7 7B - 91" 0.6 -0.01 21 18 u SL 9.2 4.53
§5-0167-0B ST3 C8 91" - 103" 0.4 -0.81 n 19 10 sL 18.9 4.98
85-0168-0B ST3 €9 103" - 115° 0.4 -0.01 61 25 14 sL 16.7 8.35
85-0169-0B ST3 C10 115" - 13t* 0.1 -0.0 63 2% 1 SL 7.5 1.4
85-0170-0B ST4 Al 0" - 5* 0.8 0.01 3.2 68 21 11 SL 8.9 15.9
85-0171-0B ST4 CiCR  §° - 17 0.5 -g.01 15 4 34 20 L 21.2 12.2
85-0172-0B ST4 C2CR 17° - 29° 0.2 -0.01 0.8 £} | 30 19 L 19.0 9.75
85-0173-08 ST4 C3CR  28° - 41° 0.2 -0.01 53 23 18 SL 16.6 7.53
85-8174-0B ST4 C40A 41" - 53* 0.3 -0.01 | 59 2% 15 St 15.0 6.03
85-0175-0B S74 C5 53" - 65* 6.9 -0.0 57 2 14 SL 113 5.7
85-0176-0B S74 C6 65* - 77° 1.0 ,-0.01 s? 2 15 sL 12.8 6.43
85-6177-0B 87 C7 7" - 88 .38 -0.01 56 2 15 sL 11.7 6.38
85-0178-0B 574 CB 89" - 181" 8.5 -0.01 66 2% 14 sL 7.5 6.73
85-0178-0B ST4 €9 101* - 113" 0.5 -g.01 67 3 10 SL 6.2 4.9
85-0180-0B ST4 C10 113" - 125* 0.6 -0.01 64 3 13 st 7.2 5.38
65-8181-0B 574 C11 125" - 137* 0.7 -0.01 63 23 14 SL 8.7 5.55
85-0162-0B ST4 C12 137¢ - 149" 0.7 -0.01 64 Y] 13 SL 6.9 5.60

Lod Y Bbion.

Ralph U. Poulsem, Darector Page 2 of 2
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- TABLE 2 TOPSOIL MATERIAL SUITABILITY RATINGS

NOV 2 7 1985

SIVESION OF O
AT L MIMING !
SOIL SERIES .

TOPSOIL RATING AND DEPTH

Good

Limitation

Strych(l) very stony
~sandy loam, 3 - 8%
- slopes '

Strych(l) very stony
sandy loam, 9 - 15%
slopes

Fair Poor Unsuited
0 - 34"
34-157"
0 - 43"
43-131"

Stones and
cobbles, remove
15% coarse
fragments(z)

Stones and
cobbles, remove
15% coarse
fragments(z)

{1) Strych soils were formerly classified as

(2) When the stones are removed, they will be used for rip-rap.

be rated as fair.

IEE soils by the SCS (Plate VIII-1l).

Soils will then
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DIVI8ION OF oIL
GAS & MINING

CHAPTER IX

9.1 Scope

The objective of this study was to map and quantify the
vegetation communities of the Sunnyside Mines coal permit area
which were disturbed. The information is presented to satisfy
the Utah Division of 0il, Gas and Mining (DOGM) and the U.S. Office
of Surface Mining requirments.

The vegetation of Sunnyside permit area has been mapped
and five of these vegetation types have been disturbed by mining
operations. The disturbed communities include:

l. Mountain Brush

2. Pinyon-Juniper

3. Pinyon-Juniper/Grass

4. Riparian

5. Sagebrush/Grass

6. Pinyon-Juniper/Sagebrush

Vegetation sampling was conducted from late June into September
1981 by qualified Kaiser Coal Corporation personnel (Section
1.4). All vegetation types previously disturbed or scheduled
for future disturbance during the permit period were sampled.
This sampling analysis and reference areas will be used to help
evaluate reclamation success.

9.2 Methodology

Vegetation types were determined in the field from reconnais-
sance, and plotted on a 1:12000 topographic map. Vegetation
types were finalized on a 1:24000 topographic map (Plate IX-1)
and include all areas within the permit area and contiguous
areas within 1 km of the disturbed sites. The assumed vegetation
of previously disturbed areas was mapped on a 1:6000 topographic
map (Plate III-1).

Vegetation mapping units may contain inclusions of other vegetation
types. The number of inclusions within any mapped area depends
upon the local variations in topography. Drainage and aspect
changes are common in this region, and several changes may occur
on a single slope. This region is generally dominated by rock
outcrop and rubbleland; these areas are included within the
appropriate vegetation dominated mapping unit and not delineated
separately. .

The species list for each vegetation type was complied
from plants collected during reconnaissance and collected during

1
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CHAPTER IX DIVISION OF Qi
field measurements. All species were collecté@“%@&%%ﬁﬁg to
Harrington and Durrell (1957) and identified according to Welsh
and Moore (1973) and Harrington (1964). Botanical nomenclature
generally follows Welsh and Moore (1973). Difficult specimens
were annotated by Dr. Stanley Welsh, Brigham Young University
Herbarium, Provo, Utah. Some plants lacked structures needed
for complete identification and were designated as unknowns.
The collected plants are retained in the Kaiser Coal Corporation
Herbarium, Raton, New Mexico. All vegetation typres were physically
examined for threatened and endangered species. Welsh (1977)
and the USFWS (1980) were consulted to determine which critical
habitats to examine.

Vegetation cover was estimated using two different and
independent sampling techniques. 1Initially, the quadrat and
line intercept method was used after being approved in a meeting
with Mary Ann Wright of DOGM (Figure IX-5). The quadrat method
estimated the herbaceous understory layer, while line intercept
estimated only tree and shrub canopy cover. The DOGM later
requested a method that would combine understory and canopy
cover as one value, so the point line method was used. This
method was approved by Lynn Kunzler of DOGM (personal communication,
1981).

Point line transects, which measured total first hit cover,
were laid out in all vegetation types. Transects were sampled
at 0.5 meter intervals for the species first encountered by
a descending point. All point transects were 25 meters long,
and 50 points were taken on each transect at every 1/2 meter
except on Pinyon-Juniper vegetation. 1In the Pinyon-Juniper
types, half of the transect (12.5m) was parallel to the contour
and the other half (12.5m) was perpendicular to the contour.
Fifty points were split between the two sides.

The quadrat method was used to estimate herbaceous cover,
by species, for all types. A 0.25m2 (79cm x 32cm) quadrat was
used in the three Pinyon-Juniper types. In the Mountain Brush
and Sagebrush/Grass a 0.10m2 (20cm x 50cm) quadrat was used
because of the high density of the shrubs. Quadrats in all
types were located randomly along 30 m line transects.

The tree and shrub canopy cover over 12 inches tall was
estimated along a line-intercept transect. When less than 12
inches tall, trees and shrubs were considered part of the herbaceous
layer. The 12 inch delineation is an arbitrary one selected
to avoid duplication of shrub and tree cover values. Thirty
meter lines were appropriate in all types except Mountain Brush,
where a 50 meter transect was necessary because of the large
openings between shrub clumps.



CHAPTER IX

Tree density in the Pinyon-Juniper types was estimated
using 0.02 ha macroplots. These macroplots were in the shape
of an elbow (Figure IX-5 with two 3 x 30 meter plots at a right
angle to each other (H.E. Woodin and Lindsey 1954). This shape
helps to account for the great variablities found within the
Pinyon-Juniper zone. Tree seedlings (less that 4 1/2 feet tall,
je. dbh) were counted to help determine population trends but
were not included in the tree density estimates.

Shrub density for each species was estimated by counting
each shrub stem greater than 12 inches tall within either a
0.004 ka (33" x 13.2') or 0.02 ha area (two 3 x 30m). The 0.004
ha area was used in Sagebrush/Grass and Mountain Brush; and
the game 0.02 ha area as for tree densities was used in all
Pinyon-Juniper types. The different plot sizes were selected
on the basis of what was most appropriate for the vegetation
type being sampled (Mueller-Dombois and Ellenberg, 1974). The
shrubs less than 12 inches tall were counted as seedlings and
were not included in the shrub stems per unit area estimates.

amnual primary productivity estimates were made by Mr. George
Cook, District Range Conservationist, USDA Soil Conservation
Service according to Standard SCS procedures. This information
is contained in Figure IX-1l.

The range conditions at the time of the productivity estimations
by the SCS were fair and good (Figure IX-3). Precipitation
records are maintained onsite at Sunnyside, Utah (Table IX-39)
and the 1981 precipitation was well above average. Data recorded
since submission of the permit application has been amended
to Chapter XI. Effective precipitation has been graphed against
precipitation for comparison (Figure IX-4).

A recent study relating standing crop and precipitation
demonstrated that all the significant regression equations across
a number of sites throughout the Intermountain Region, as well
as the Northern Great Plains, illustrated similar vegetation
precipitation relationships (Joyce 1981). If precipitation
was greater than average, but within one standard deviation,
standing crop averaged 117 percent of the long term mean and
if it was greater than one standard deviation above, standing
crop averaged 160 percent of the mean. Therefore it may be
deduced the productivities estimated in 1981 averaged about
160 percent of the mean standing crops.

she sampling intensity was determined by using the following
sample adequacy formula (Cook and Bonham 1977). This formula
was recommended by the DOGM (Mary Ann Wright) and approved by
Lynn Bunzler (Figure VIII-2).
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Where N min = the minimum number of samples needed,
t two-tailed t-value with appropriate alpha level
and degrees of freedom,
s = sample variance, and
X = sample mean

Sampling intensity information is contained in Table IX-1.

All sampling techniques were reviewed and discussed with
DOGM personnel, and were found to be appropriate and acceptable
(Figure IX-5) (Mary Ann Wright, Lynn Kunzler, personal communica-
tions). :

Copies of all raw vegetation data is maintained on file
at Raiser Coal Corporation at the Sunnyside Mines. It is available
for inspection and verification. One copy has been provided
to the DOGM for filing as requested.

9.3 Existing Resources

9.3.1 General Site Description

The Sunnyside Mines permit area is located in the Book
Cliffs area. This is rugged mountainous region, deeply dissected
by narrow valleys and box canyons cut by intermittent or ephemeral
streams. Rock outcrop, mesas, cliffs and pediments arise from
the canyons. Altitude ranges from 5,900 to 9,500 feet (1,798
to 2,896 m) in elevation.

Whitmore Canyon is the primary valley affected by mine
facilities. The canyon is headed by Grassy Trail Reservoir.
The section of Grassy Trail Creek below the dam has an intermittent
flow. Further downstream a small, perennial flow is created
by mine water discharge (see Sections 7.1.5 and 7.2.2.2). The
drainage is narrowly lined with fragmented riparian vegetation.

The mines have been in operation since the 1890's. The
area has been extensively grazed by sheep, goats, horses and
cattle (Cook, personal communication). The vegetation of some
areas indicated previous forest fires and tree removal. Research
on the fire history of the area is underway. A small town was
once located at the mine site in Whitmore Canyon and, thus,
the area has a long history of pertubation which has affected
most of the vegetation.

An old pre-law portal in B Canyon will be activated by

4
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future mining activities. However, no additional surface distur-
bances of B Canyon are anticipated at this time. The two canyons
in this area, A Canyon and B Canyon, are rugged box canyons
cut by ephemeral streams. A few elements of riparian vegetation
are found scattered along the edge of the drainage in moist
micro-sites. The narrow canyon floors are strewn with recent
rockfall. There is a strong north-south slope effect because
of these narrow canyons. Pinyon-Juniper dominated vegetation
is typically found on south facing slopes; vegetation on north
facing slopes is dominated by Douglas fir or mountain brush.

Some of the Pinyon-Juniper adjacent to the mouth of B Canyon
was chained in the late 1960s, however trees are presently reinvading
these sites. The rugged topography within these narrow side
canyons is generally unsuitable for livestock grazing and is
used as wildlife habitat.

9.3.2 Vegetation Types

The vegetation within the permit area varies from sage-
brush/grass habitat type at the lower elevations, to the Douglas
fir/aspen habitat type at higher elevations. Only six vegetation
types have been disturbed by the actively used surface facilities
of the mines. The disturbed vegetation types are comprised
of the following communities:

.~ Community Acres
Mountain brush (serviceberry) 2,675
Pinyon-juniper 4,306
Pinyon-juniper/grass 676
Pinyon-juniper/sagebrush 76
Riparian/cottonwood 136
Sagebrush/grass 1,948

1t should be noted that all Riparian vegetation disturbances
were made prior to 1977 and were also revegetated prior to that
date. Because no future redisturbances are planned along Grassy
Trail Creek, riparian data are not required and have not been
included. Disturbances of the B Canyon portal occured pre-1977
law. This disturbed area was probably within the Pinyon-Juniper/-
sagebrush vegetation type, and data have been collected in this

area to aid in revegetation planning and reclamation success
detemminations.
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Other vegetation types found within the permit area include:

Aspen

Douglas
Douglas
Douglas
Douglas
Douglas
Douglas

fir

fir/aspen

fir/mountain brush
fir/aspen/mountain brush
fir/pinyon-juniper
fir/sage

Pinyon/juniper-mountain brush
Riparian-bullrush/sedge
Riparian-willow
Sagebrush/mountain brush

Total

9.3.2.1 Cover data

9.3.2.2 Production data
9.3.2.3 Tree data

9.3.2.4 General description
9.3.2.5 Species list

179
2,222
532
1,166
189
3,451
1,179
3,999
1

74
1,223

14,215

The general descriptions of each vegetation type to be
disturbed are presented in Appendix IX-1.
data, species lists, and tree data are given, when appropriate,
in Tables or text within each description.

9.3.2.6 Total Acres in HMifie Plan Area

Cover data, production

The total mine permit area includes 14,475 acres.
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9.3.2.7 Total Acres of Vegetation Types to be Disturbed

Vegetation Type Acreage Relarive $ of Permit Area
‘Mountain Brush .13.'88 4.83
Pinyon~Juniper 13.16 4.58
Pinyon-Juniper/Grass 175.42 61.05
Sagebrush-Grass . . 84.90 29.54

Total  287.36 100.00

9.3.2.8 Reference Area Supporting Data

Reference areas were selected for each vegetation type that
has been disturbed within the permlt area. Because the begetation
was disturbed or removed prior to enactment of the 1977 law,
baseline vegetation data c¢annot be collected on ‘these areas.
Consequently, the potential vegetation of these disturbed sites
has been deduced from the soils, slop, aspect, and adjacent
communities. Reference areas were selected based on these potential
begetation types. Comparisons cannot, therefore, be made between
the refercnce areas and the disturbed site original vegetation;
however, the reference areas are compared to the corresponding
disturbed areas within the permit area based on site charactestics
(Tables IX-40 through IX-46). These reference areas (and the

backup data) will serve as the standard to determine the success
of reclamation.

The locations of the reference areas are illustrated on
Plate IX~-1. These sites were inspected and approved by Tonia
Torrence, DOGM, on February 19, 1981 (Figure IX-6). As noted
by Tonia Torrence, there is no way to statistically compare
the plant cover and product1v1ty of the reference areas with
the disturbed sites. (This is because the disturbances are

very old and no baseline vegetation data for the disturbed sites
is available).

One reference area - Plnyon-Junlper/Grass - has been relocated
within the Sunny81de permit area in order to allow for the expansion
of Reclamation Borrow Area 1. The location of this new reference
area and associated data to justify the relocation of this area
will be submitted to the ‘Division along with the additional
soils data within 30 days of permit approval.

In B Canyon, the portal occurs within the Plnyon—Junlper/sage—
brush vegetation type.  This portal facility is within a stand
that was sampled according to the methods discussed in Section

9.2. A reference area was established for this veﬁeéﬁgﬁléyﬁe
7 _
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21l of the reference areas have been permanently marked
in the field (Plate IX-1). These areas will not be disturbed
during the life of the mine, or at any time during the performance
bond responsibility period. After revegetation is completed,
the comparison reference area and the reclaimed areas will be
sampled and statistically compared. The reference area will
serve as the standard to determine the reclamation success.

Reclamation will be considered successful when the ground
cover, and tree and shrub density within the revegetated areas
are equivalent to the cover and density in the comparison reference
area. This data comparison will be at the statistical levels
stated in the DOGM regulations. Reclamation may also be deemed
successful when the reclamation is equivalent to local and regional
recommendations set for fish and wildlife land use, and when

the ground cover is determined by DOGM to be adequate to control
soil erosion.

9.4 Threatened and Endangered Species

None of the species on the official federal threatened
and endangered plant list were found in the permit area. However,
during a field search a rare plant, Hedysarum occidentale canoe,
was found in a side canyon adjacent to Whitmore Canyon and in
B Canyon. This species is considered a Class High Priority 2
species by the Utah Native Plant Society. This species was
jdentified and verified by Dr. Stanley Welsh, Brigham Young
University (BYU) and the voucher specimen is contained in the
BYU herbarium. The location is given on the specimen there.
Placesent of the exact locations of threatened and endangered
plants in public documents is not an appropriate procedure (USFWS
1980){John Hubbard, personal communication 1983). The exact
location of this rare plant is considered sensitive biological
information since the species is not protected.

fhe populations will not be affected by any currently planned
coal mining disturbance. The area is foraged by both wildlife
and livestock. Asphalt mining activities do occur adjacent
to its site. However, these other mining activities are not
under the control of Kaiser Steel Corporation. Since no new
surface disturbances are anticipated in B Canyon, the plants
found in this area will not be disturbed.

9.5 Effects of Minin§ Operations on Vegetation

the Sunnyside Mines have been in operation for over eighty
years. Most disturbed areas have been in existence for long
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periods.

pisturbed land surfaces will be largely lost from vegetation
use during the life of the mine. Disturbed ground immediately
surrounding all facilities and construction sites will be revegetated
during the life of the mine.

9.6 Mitigation and Management Plans

9.6.1 Mitigation

Areas adjacent to construction sites which have been disturbed
during the life of the mine will be seeded during the first
appropriate season. All disturbed areas will be minimized.

1f feasible, the Sagebrush-grass vegetation type will be
interseeded with perennial grasses found adjacent to the disturbed
area. Use of specially designed seed mistures (Chapter III)
should improve the range condition for wintering deer. Agropyron
smithii and Agropyron spicatum are excellent spring forage species,
and Bouteloua gracilis is a good forage and winter supplement.
The livestock allotments should be slightly reduced to adjust
for the decrease in available acreage for grazing, however,
this is the responsibility of the land management agencies.

pust control plans (Chapter III) should minimize any effect
of increased dust and the potential for a reduction of the photo-
synthetic process.

Management of wildlife, grazing and recreation by the appro-
priate agencies will continue for the life of the mine. Kaiser
Steel Corporation will appropriately manage revegetated areas
for establishment until bond release. Any necessary management
practices, including accepted or experimental techniques, may
be used to assure the establishment and development of revegetated
areas. At the time of bond release it will be the responsibility
of the land owner or managment agency to properly implement
the post-mine land uses.

Plant species used for revegetation which are adapted to
the permit area soils will help mitigate vegetation losses during
the period of post-mine succession. The use of species important
for support of natural wildlife populations (Section 9.7) and
others suitable for secondary plant succession will temper habitat
josses and enhance the natural successional process.
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9.7 Revegetation Methods and Justification

Areas disturbed by mining operations will be prepared for
revegetation as particular sites are withdrawn from active service.
Experience and site conditions may occasionally modify these
methods.

Methods for revegetation at the Sunnyside Mines follow
established and proven techniques for critical area stabilization
(Currier 1973). The basic considerations are:

Use adapted species considering the post-mine land
use

Reduce plant competition and prepare a good seedbed

Cover seed to proper depth

Provide sufficient plant nutrients

Modify moisture rggimen to supply adequate water
(a) Use of Adapfed Species

Lack of availability, economics and practicality makes
replacement of all plant species virtually impossible. It is
not realistic to expect to be able to plant climax plant communities
on soils which are not in an equivalent state of development
(Curry 1975).

The seed mixtures have been designed to provide a diverse,
permanent and effective cover of vegetation for stabilization,
range and wildlife use. Seed mixtures are included in Tables
TII-5 through III-9. The wildlife value of each species is
contained in Table IX-46 and cultural characteristics in Table
ITI-19.

211 but two of the species included in the mixtures are
natives. Non-natives include Kentucky Bluegrass (Poa pratensis)
and Redtop (Agrostis alba). These species are widely naturalized
in the western United States (USFS 1937) and are a common component
of the present vegetation at Sunnyside. Although Poa pratensis
is frequently considered an introduced species, it is comprised
of apomictic races, one -of which is a far ranging native of
the western United States (Boivin and Love 1960). Since it
is so widely naturalized and a common component of the Sunnyside
flora, it is not considered by Kaiser to be an introduced species.

10
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Although redtop is an introduced species, it is also widely.
naturalized. Use of introduced species is not planned at this
time, except perhaps in the revegetation test plots.

The amount of seed mixture to be applied will range from
15 to 30 pounds pure live seed (PLS) per acre, depending upon
aspect and method of application (Cook et al. 1974). When possible

seed will be drilled otherwise it will be broadcast at double
the drill rate.

(b) Reduce Plant Competition and Prepare a Good Seedbed

- Areas to be seeded will be cultivated on the countour when
possible by disc plowing or other means, to turn under competitive
species present before seeding (Cook et al 1974). The cultivation
will present the seed with a loose, friable surface, optimal
for successful seeding (Vallentine 1971).

AY

(c)  Cover Seed to Proper Depth

Seed has little chance of survival in an arid climate unless
covered by mineral soil (Currier 1973). Following seeding areas
otherwise covered will be dragged with a section of chainlink
or chain to cover the seed.

(d) Seed at Proper Time

Late fall seeding is best in the mountains and valleys of
the intermountain region, where 45 to 65 percent of the preci-
pitation comes in the winter months (Vallentine 1971, Cook et
al. 1974). Seeding at the Sunnyside Mines will generally be
performed in late fall, as also recommended by the SCS. However,
because of the precipitation regime, grasses and forbs may also
be successfully seeded in the spring.

“(e) Provide Sufficient Plant Avaliable Nutrients

. Most soils are enhanced for plant production by application -
of chemical fertilizer (EPA 1975, Vallentine 1971, Cook et al. 1974,
Bauer et al. 1978). Although soil tests performed at the Utah
- State Soil Testing Laboratory indicated the need for an application
of nitrogen and phosphorus, these recommendations are based
on agronomic crops. Phosphorus is important for seed establishment
(Berg 1979). The phosphorus and ammonium nitrate will be applied
and disked into the soil before seeding because it does not
leach. into the soil. Any necessary nitrogen fertilization will
be based on interpretation of the analyses in site specific
teems considering species and soil materials to be seeded and

the results of revegetation testing. RECE‘VED
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DIVISION OF Ot
GAS & MINING



CHAPTER IX
(f) Modify Soil Moisture Regimen to Supply Adequate Water

The Sunnyside area is characterized by hot summers, cool
winters and an average annual precipitation of sixteen inches.
At this site, available moisture is often deficient due to exces-
sively high evapotranspiration rates, well-drained soils, and
erratic precipitation. The lack of plentiful, dependable moisture
is the principal impediment to plant establishment in this region
(Cook et al. 1974).

211 revegetated areas will be mulched with hay at a rate
of 2 toms/acre. "Tackified woodfiber at a rate of 105 pounds/acre
will be applied over the hay. Mulch will decrease moisture
loss, increase site stabilization, moderate soil surface temperature
and reduce wind velocity at the soil surface.

(g} Transplants

chrubs and trees shown on Table IX-12, except rabbitbrush,
will be transplanted on revegetated areas to provide food and
cover for wildlife. In the arid west, nursery-grown transplants
provide a much higher degree of success than attempts to grow
similar species from seed (Packer and Aldon, 1978). Hardened
seedling stock will be utilized and will be planted during the
spring or -summer rainy season.

9.8 Revegetation Monitoring

Reclaimed areas not subject to future disturbance will
be monitored at intervals recommended by DOGM during the bond
period. Ground cover, i.e. vegetation, litter, rock and bare
ground will be estimated. The sampling will be consistent and
comparable across the years.

puring the last two years of the responsibility period
the reclaimed sites and the reference areas will be sampled
to help determine revegetation success. The sampling will be
comparable and statistically adequate. Parameters to be sampled
include vegetation cover, productivity, and shrub density.

12
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) ’.{;_’-,:. gnilcg Sm:s’ éoil i 350 N. 400 E.
it L)) Depaniment © onservation .
k‘ﬁj’ Agriculture Service Price, UT 84301

November 4, 1981

John Abbott -
Kaiser Steel Corporation
Sunnyside, UT 84539

Dear John;

This letter confirms the findings of George Cook when he visited your
Sunnyside operation on September 30, 1981. The rangcland productivity

estimates by site are listed below:

site #1 (upper portal) - Mountain brush community
800 1bs/acre air dry '

Site #2 (Bear Canyon bottom) - Sagebrush/grass community
1000 1bs/acre air dry -
P
: Site #3 (cottonwood area) - Riparian community
' . understory production 2500 lbs/acre air dry
(willow area) - 3000 1bs/acre air dry

Site #4 - Pinyon-juniper grass community
pnderstory - 300 1bs/acre air dry

Pinyon/juniper - 400 1bs/acre

“site #5 - (Fan Canyon) - Pinyon-juniper /Rock community
understory - 200 1bs/acre

.-'"If' we -can-be ~of »further- assistance, please contact us in Price.

D AR

. Sincerely,

Aoy B Mot

-Gary. D. Moreau :
Pistrict Conservationist .
Price/Castle Dale Field Office

MR s,

Fiqure IX-1, Rangeland Productivity Estimations

o 3



KAISER STEEL CORPD RATION

,SER SUNNYSIDE COAL MINES
‘ STEEL SUNNYSIDE, UTAH B4539

TELEPHDNE BD)-8BB-442)

November 21, 1980

Mary Ann Wright

. Reclamation Biologist

pivision of 0il, Gas & Mining
1588 West North Temple
Salt Lake City, Utah 84116

 Dear Ms. Wright: .

‘This letter'is a formal request for a determination from the
. pivision of the adjacent areas which may be required for a
) vegetation survey concerning the proposed underground mine on

the "Squth' Lease" owned by Kaiser Steel Corporation.

Enclosed for your study are two maps of the area. Exhibit 1
illustrates the entire mine plan area (green and purple lines)
and proposed right of ways (blue, orange and yellow lines).
Exhibit 11 shows a close-up of the general area of typical
surface disturbances.

- 1f you have any questions, please feel free to call me at York

Canyon - 505-445-5531, extension 274. My mailing address is
p. 0. Box 1107, Raton, New Mexico 87740. - L '

Thank you for your assistance.
Sincerely,

KAISER STEEL CORPORATION

© Marcia J. Wolfe
Reclamation Engineer

M- dm '
Elcloéhres -2

Request for determination of

_FHgure IX - 2 .
; - adjacent areas




= United States Soil
@\ Department of Conservation 350 North &4th East
Agriculture Service Price, Utah 84501

O

conditlono T

August 8, 1983

Marcia H. Wolfe
Reclamation Engineer
Kaiser Coal Properties

P. 0. Box 1107 .

Raton, New Mexico 87740

Dear Marcia :

I went to East Carbon and checked the condition of the sites that were

1isted in the letter dated November 4, 1981, from Gary.

Sites #1, 2, 'and: 3 are in fair condition. Sites #4 and 5 are in good

i )
The potential soil productivities are still not available. We will get
the draft copy of the information sometime this fall. When it comes, I
will send it to you. ' ’

oot €
George 5. Cook

Range Conservationist

Figure IX-3
Range conditions at time of SCS productivity estimations. .
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KAISER STEEL CDRPDRATIDN

WESTERN CDAL OPERATIDNS

STEEL SUNNYSIDE, UTAH B4539

TELEPHDNE BD1-BBB-442)

13 July 1981

Ms. Mary Anm Wright

- pept. of Natural Resources
pivision of 0il, Gas and Mining
1588 West North Temple
Salt Lake City, UT 84116
Dear Mary han: \

o1
M )

I am wntmg to confirm our conversation in your office on Wednesday,
June 10, 1981. The vegetation sampling ‘plan we agreed upon for Kaiser's
Smmyszlde and South Lease permlts is described in the following:

V- l
)
Type: Pinybn-:-Juniper

30m

Modified Lindsey’'s Elbow

30m

1em

Parameters Collected:

. Figure IX - 5

Confirmation of DOGM
approval of vegetation
survey methods. -

Herbaceous cover in 1% increments

from 40 randomly located 20 x 50 cm
quadrats.

: Shrub cover from two (2) 30 meter line

intercepts. -

Tree cover from two (2) 30 meter line

Intercepts -

Tree basal d:l.ameter for each tree in

the elbow.

Tree density from no. 4.

Freguency (generateﬁ from cover data).

Species list



.
Page 2/John Abbott/13 July 1981
. Jype: shrub and Grass Communities
Line transects with randomly located quadrats.
parameters collected: 1. Herbaceous cover in 1% increments

from 20 randomly located quadrats
along a 50 meter line.

2. Frequency generated from cover data.

3. Species list.

Type: Grass dominated communities (cover less than 30% shrubs or trees).

Line transects with randomly located quadrats.

parameters collected: 1. Herbaceous cover in 1% increments from
20 randomly located guadrats along
a 50 meter line.

2. Freguency generated from cover data.

3.-Species list.

’ 4. Production will be double sampled
(1 quadrat clipped to 5 quadrats estimated).

Type: Riparian areas
, -
i Line transects with randomly located quadrats.

Parameters collected: 1. Herbaceous cover in 1% increments from
20 randomly located quadrats along a
10 meter line.

2. Frequency generated from cover data

3. Shrub cover from 10m line intercept.

4. Species list.

Sample Adequacy as per cook ‘and Bonham (1977) formulat

(t-value )2 (2) _(s2 3

[(%change) (x]

with the t-value being two tailed and the % change in accord with the
Regulat1ons Perta1n1ng to surface Effects of Underground Coal Mining

Acuv1t1es .

= n .
min

le®

L scenmrs TVE OCont




rage 3/ Jdohn Avbotr/ 13 July 1981

These methods cover the
of the Sunnysxde Mine &an

present in the disturbed areas

types of vegetation
turbed area of the South Lease.

3 the potential dis

Tnanks for your help and clarification.

Yours truly,

AT

Range scientist

JA:sp

. Figure IX-5 cont.

U



 Aprsl 16, 1981

Memo o Coal File:
: RE: Sunnyside CCam;;;lex
i Kaisey Stes] Corporation
. : ) ACT/007/007
. ’ Carbon County, Dtzh

o mrmt e e e was am

——

!
| |
On Yebruary' 18, 198}, Tonia Torrence sccoppanied Ssndy Pruitt and Tom

Portle, inspictors for DOEM to the Sunnyside Mine. Yom snd Sandy consreted
‘en dnspectioni see Raizer memo dsted March 3, 19BL

‘ Tonia Tosvence was &ccopanied by Hsrcie Volfe the environmental engplneet
for Ksiser Steel Coxporatien on & toor of proposed reference:srses for the
perpit arexz. A1l reference arvess sceped to be valid representations of
dicturbed arcas. As the ares is &lgesdy disturbed, there 1= no way o
verify the eizilarivies betvren aress gtatiztically.

TON1s TORRERCE “
RECLAMATIOR BIOLOGIST
v 74 32 TN _ i

Stazistins‘:

i Sce Blazon !;em dated March 2, 1981.

fi

Al
t

-

Figure IX-6 L
Approval of reference area

v
Y e et e e < eme T

o
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Ly Qa SIATE OF UTAH Scoft M. Motheson. Govermnor
Q})/; NATURAL RESOURCES . Tempie A Reynolds, Executive Director
Oil, Gos & Mining ) Dionne R. Nielson, Ph.D.. Division Director

L2

ote Office Building - Sott Lake City, UT 84114 - 801-833-5771

August 20, 1984

.Ms. Marcia H. WOife

Reclamation Engineer
Kaiser Steel Corporation
P. 0. Box 1107

Raton, New Mexico 87740

Dear Ms. Wolfe:

RE: Approval Given for the B Can on.Réference Area, Kaiser Steel
Corporation, sunnyside Mines, ACT/007/007, #2, Carbon County,

Utah . . .

Approval is given for the establishment and use of the
reference area immediately adjacent to the existing ventilation

.fmrtal in B Canyon. The reference area was observed during my site

visit of August 17, 1984.

The reference area is located in a sagebrush-grass vegetation
community type and will be used to evaluate revegetation success
when the ventilation portal is reclaimed. It should be permanently
marked and a map submitted showing its location in relation to the
portal area.

If you have any questions, please contéct me.
Sincereiy,
Steve Cox
Reclamation Biologist

SC/btb
cc: Allen Klein, OSM

Lou Hamm, OSM

Mary Boucek, DOGM

Bart Kale, DOGM - :
89740-12 ‘ “

Figure IX - 7 - Approval of B Canyon Reference Area by DOGM

on equo! opportunity employer « please recycle poper- .




Z==\ United States Soil

@/\ Department of Conservation 350 North 4th East
Agriculture Service Price, Utah 84501

September 10, 1984

Marcia H. Wolfe

Reclamation Engineer & Ecologist
Kaiser Steel Corporation

Raton Coal Properties

P. O. Box 1107

Raton, New Mexico 87740

Dear Marcia:

The site we looked at above the old portal in "C" Canyon was Pinyon-Juniper
sagebrush, Mormon Tea site. The site is in excellent condition. The pro-

duction is about 800 lbs. per acre.

& > 6;/

George S. Cook
Range Conservationist

Figure IX - 8 - Rangeland Productivity and Condition for B Canyon Site.

T T e e




Table IX-1.

Sampling intensities for
Sunnyside Mines, Utah.

measured vegetation parameters.
August through September 1981.

Vegetation Type

Parameter

Nminimum

Mountain Brush

Pinyon-Juniper

Pinyon-Juniper/Grass

Pinyon-Juniper/Sagebrush

Riparian

Sagebrush-Grass

Cover quadrats
Point-lines

Shrub density
Line intercept

Cover quadrats
Point-lines
Shrub density
Line intercept
Tree density

Cover quadrats
Point-lines
Shrub density
Line intercept
Tree density

Cover quadrats
Point-1ines
Shrub density
Tree density
Line intercept

Point-lines
Shrub density

Cover quadrats
Point-lines

Shrub density
Line intercept

202
9
13
12

914
26
28
19
19

168
19
222
19
11

13
10
9
8
16

1
5

100
10
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" Jable IX-2. Shrub stem density by species. Mountain Brush vegetation
type. Sunnyside Mines, Utah. August 1981.

Species Common - Name Stem Density
per acre per hectare

Amelanchier alnifolia Serviceberry 265 654
Artemisia tridentatcé Big sagebrush 35 86
Cercocarpus montanus True mountain mahogany' 520 1284
Chrysothammus nauseosus Rubber rabbitbrush 20 49
Pachistina myrsinites Box leaf s 99
Philadelphus microphyllus Mock orange 50 123
Rosa woodsii Woods rose 20 49
Symphoriearpus Spp. Showberry 50 - 123
Symphoricarpus vaccinoides Snowberry | 40 299
Tetradymia canescens  Gray horsebrush 5 12
Xanthocephlum sarpthrae Broom snakeweed 35 86

Total ‘ "~ 1080 2664




Table 1X-3. Shrub cover by species from a 50 m line-intercept. Moun-
tain Brush vegetation type. Sunnyside Mines, Utah. August

1981.

Species Common Name Cover (%)
Amelanchier alnifolia Serviceberry 13.90
Artemisia tridentata Big sagebrush 10
Cercocarpus montanus True mountain mat;ogany 11.20
Chysothammus depressus Dwarf rabbitbrush .001 -
Chysothamnus nauseosus " Rubber rabbitbrush : 11
Philadelphus microphyllus Mock m;'ange .23
Rhus trilobata Skunkbush sumac .02
Rosa woodsii : Woods rose _ . .02

Yanthoecephalum sarothrae Broom snakeweed - .20

Total Shrub Cover ' . 25.60




‘ Table IX-4. Vegetation cover from 0.10 m2 quadrats. Mountain Brush ve-
getation type. Sunnyside Mines, Utah. August 1981.

Parameter Cover Relative Vegetation Cover

(%) (%)

Forb 1.9 19

Grass 6.7 68

Shrub 1.3 13
‘Vegetation Cover - 9.90
Bare ground 38.6
‘ Litter 19.6
Rock '  31.9

Total- - . 100.0 , ' 100




TASLE ¥X-S. PIRCENY COVIR AND CONIVANCY BY SPICIES

: FOX POUNTAIN BRUSH VEGITATION YYPL,

. ] C« SIPNYSIDC INS, UTAM.  JULV-AUGUSY, V9BL. :
SIAKD NUPBER ) 4 3 4 $ [ ] ? 8 9 10 n CONSTANC!
GRID NPBER 13 n 13 1 12 13 13 n 1 13 R
LLEVATION IN FEEY 7350 7300 2325 7300 2350 7300 137% 400 7400 7325 M2s
ASPLCY £ [ 4 | 3 |3 NE NE NE E | 4 E 3
SLOPE IN PERCENY o 62 . 62 . 4 1] 85 (] 48 49 €0 58
SOJL FAPPING INIT PSH PSK PSH PSH PSH PSH PSH psH PSH PSH PSH
GRASSES: ) .

. Elymus salina 4.3 10.0 5.2 2. 1.6 1.5 2.0 7.4 9.3 2.9 18.4 100
Xocleria eristata . . . 0.3 0.3 0.1 0.5 . - i . 36
Foa Pmuﬂli‘ - * L . 0.7 L] 0.4 - . - - - - “18
Unknown grass . . . . T e 0.2 2.1 . . . . . 1%

FORBS: - . . .

Artewisia hudoviciana . . . % ] 2 . 1.2 . e . . i}

Aster app. ° . ] . . 1.5 . . . . 0.4 27

Astrogolus tenellus . . 1.4 1.3 0.2 1.0 . . . . . 36

Bolsomorhisa sagittata . . . - . 0.8 - . - - 9

Castilleje Jlava . . . i ¥ - . . . . . - 9

Lirsian 3p. - . . - . 0.1 - - - . . $

Cofllardie spathulata . - . . . . . . . . . :

Oilia o ta . . . . . ) . - [ .

Myu:rfz" bg:cnlc LI . 0.} 1.0 - 0.3 . 0.1 0.} . 1.5 L1

Nymenoe=ys wichardsonii . - . 0.8 “+ 0.5 0.2 0.2 . .4 0.2 . (41

renthera grindelipidss ¢ 0.3 0.6 .9 + . 0.1 + 0.3 0.6 . v
. Fhuzaria ecutifolia . 0.1 0.5 0.3 . 0.4 . + 0.2 0.4 + 23
Senencio 5. ) - L] e - 0.2 . . - - - -
tdago lpnrtifnlia - - 0.4 . 0.4 0.2 - - - o - 27
pogon Sudius L4 - L L4 0.1 . - . - . - 18
- Vicia encricana . R ) - - e ™ 0.3 IS e - . Y
\‘ tnknown forb g . . . 0.3 0.3 . b.3 0.1 - 0.2 - a5

SHRUBS :

_A'mtcu:hicr alrifolia . - . 0.3 ..o ® - .. - . - - . - . - 01 ..0 e -3

'Artesisio tridentata . bd L [ - ] LI 0.3 - . .. . ®

Cercocarpus montams . - 0.3 0.2 . - . . . . - 0.4 4 . - 3%

Chrysothawms depressa . 0.9 . . . 0.5 « e 0.6 . . 27

€. nouseosus . . e . e .. . . + ] . . - o- ]

Mohonia repens . . . . . 1. Te . - 0.1 . - . 1]

Fochystima inites . P} . . . 1.8 i e . . . . e 9

”cc,'ymdymfa :::-cm - - 0.3 o - . . 1.6 .. - . - 0. .. - . 7

xanﬂwccpklm surothras - M 4 c e - 0.3 * . . - e - e . e - e - - [ ]



Table 1X-6. Vegetation cover from 30 m point-line transect. Mountain
Brush vegetation type. Sunnyside Mines, Utah. August

1981.
Parameter Cover Relative Vegetation Cover
(%) (%)
Forb 1.2 -3
Grass 1.7 25
Shrub 33.3 _ 72
Vegetétion Cover 46.2
Bare ground 19.6
Litter - 19.0
Rock _ ‘ 15.2

Total _ 100.0 100




. Table 1X-7. Comprehensive species 1ist for the Mountain Brush vegetation
type. Sunnyside Mines, Utah. June through September 1981.

\

Scientific'Name Abbreviation Common Name
Forbs
Achillea millefoliwm ACMI Western yarrow
Artemisia ludoviciana ARLU Louisiana sagebrush
Aster Spp. ASTER Aster
Astragalus Spp. ASTRA Milkvetch
Astragalus tenellus ASTE Looseflower milkvetch
Balsamorhiza sagittata ' BASA Arrowleaf balsamroot
Castilleja chromosa CACH Desert Indian paintbrush
‘ Castilleja flava CAFL Yellow Indian paintbrush
. Caulanthus erassicalis CACR . Thickstem wildcabbage
Cirsium SPP. -~ CIRSI Thistle
Eriogonum SPPp. ERI0G Wild buckwheat
Gaillardia spathulata . GASP Blanket flower
Gilia aggregata GIAG Skyrocket gilia
Hedysarum boreale HEBO Northern sweetvetch
Hedysarum occidentale canone HEOCC Western sweetvetéh
Hymenoxcy s richqrdsanii HYRI Pinque hymenoxys
Leucelene ericoides LEER Heath aster
Lupinus concinnus LUCO Bajada lupine
Machaeranthera grindelioides  MAGR " Aster (var.)
Opuntia SPp. ) OPUNT Pricklypear
Penstemon comarrhenus o PECO Dusty penstemon
Penstemon watsonii. - PEWA Watson penstemon
Physaria acutifolia PHAC Common twinpod
Senecio multilobatus SEMU Lobeleaf groundsel
. Senecio SPP- SENEC Groundsel
Solidago sparsifiora SOSP Goldenrod

Tragopogon dubius . TRDU Yellow salsify



Jable 1X-7 Cont.

§cientific Name _Abbreviation Common Name

Grasses
Agropyron spicatum AGSP Bluebunch wheatgrass
Bouteloua gracilis BOGR Blue grama
Elymus salina ELSA Salina wildrye
Koeleria cristata KOCR Prairie junegrass
Oryzopsis hymenoides ORHY Indian ricegrass
Phleun pratense PHPR Timothy
Poa pratensis POPR Kentucky bluegrass

Grasslike

' Carex SPP. CAREX Sedge
" Shrubs

Amelanchier alnifolia’ AMAL Serviceberry (var.)
Amelanchier utahensis AMUT Utah serviceberry
Artemisia tridentata ARTR Big sagebrush .
Cercocarpus ledifolius CELE - Curlleaf mountain mahogany
Cercocarpus montanus CEMO Mountain mahogany
Chrysothammus depressus CHDE Dwarf rabbitbrush

" Chrysothammus mauseosus CHNA Rubber rabbitbrush
Chrysothammus vaseyt " CHVA Vasey rabbitbrush
Chrysothammus viscidiflorus CHVI Low rabbitbrush
Holodiscus microphyllus HOMI Ocean-spray
Mahonia xrepens MARE Creeping barberry
Pachistima myrsinites PAMY Myrtle .pachistima
Philadelphus microphyllus PHMI Littleleaf mockorange
Potentilla fruticosa POFR °  Shrubby cinquefoil

_ ‘ Rhus trilobala : RHTR Skunkbush sumac

Rosa woodsii ROWO Woods rose

Symphoricarpos vaceinioides SYVA Snowberry



Table 1X-7 Cont.

Scientific Name

Abbreviation

Common Name

Shrubs

Tetradymia canescens
Xanthocerphalum sarothrae

~ Trees

Juniperus communis
Populus tremuloides
Pseudotsuga menziesii

TECA

Juco
POTR
PSME

Grey horsebrush
Broom snakeweed

Common juniper
Quaking aspen
Douglas fir



Table IX-8. Tree and shrub cover from 30 m line-intercept transects.
Pinyon-Juniper vegetation type. Sunnyside Mines, Utah.

August 1981.

Species Common Name ' Cover (%)
Cercocarpus ledifolius Curlleaf mountain mahogany 0.90
Cercocarpus montanus True mountain mahogany 3.40
Chrysothawus nauseosus Rubber rabbi tbrush .03
Cowvania mexicana Stansbury cliffrose 1.00
Ephedra viridis Green Mormon tea . .50
Juniper osteosperma Utah juniper . _ ]3.00
Pinus edulis Pinyon Pine ‘ 15.00
33.83

Total




Table IX-9. Tree density by species. Pinyon-Juniper vegetation type.
Sunnyside Mines, Utah. August 1981.

Species Common Name Stem Density
per acre per hectare

Juniperus osteosperma Utah juniper 125 - 309 ..
‘ : !
Pinus edulis Pinyon pine 132 325 :

——— —— ¢ '

Total , 257 634 1




Table IX-10. Tree basal areas by species. Pinyon-Jduniper vegetation

type. Sunnyside Mines, Utah.

August 1981.

Species Common Name Basal Area
£t2/A mZ/ha
Juniperus osteosperma Utah juniper 61 14
Pinus edulis Pinyon pine 29 7
Total 90 21

Te e ea e
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Table 13-12. Comprehensive species 1ist for Pinyon-Juniper vegetation
type. Sunnyside Mines, Utah. June through September 1981.

Scientific Name Abbreviation Common Name
Forbs
Aster SPp. ASTER Aster
Brassica SPp- BRASS Mustard
Conringia orientalis COOR Treacle haresear
Cryptantha mensana ‘ CRME Cryptantha (var.)
Cryptantha SPP. CRYPT Cryptantha
Hedysarum boreale ‘ HEBO Northern sweetvetch -
Leucelene ericoides LEER Heath aster -
Malva SPp. MALVA Mallow
Opuntia SPP- OPUNT Pricklypear
Penstemon SPPp. PENST Beardstongue .
Physaria acutifolia ' pHAC - Common twinpod . i
Senecio multilobatus ~ SEMU * Lobeleaf groundsel K
Vicia americana VIAM American vetch ~
Grasses
Agropyron SPp- AGROP Wheatgrass B
Bromus tectorun BRTE Cheatgrass brome
Elyms salina ELSA Salina wildrye
Oryzopsis hymenoides ORHY Indian ricegrass
Poa Spp- " POA Bluegrass
sitavion wystriz . SIY Bottiebrush squirreltail
Shrubs |
Amelanchier SpP- AMELA Serviceberry
Artemisia nova ARNO Black sagebrush
Carcocarpus ledifolius CELE curlleaf mountain mahogany
an-ysothamnus nauseosus CHNA Rubber rabbitbrush

Cowamia mexicana COMES Stansbury cliffrose



Table 1X-12 Cont.

scientific Name

Abbreviation

tommon Name

Shrubs

Ephedra torreyana
Yanthocephalum sarothrae

Trees

Juniperus osteosperma
Juniperus scopulorum
Pinus edulis

EPTO
XASA

Juos
JuSC
PIED

Torrey ephedra
Broom snakeweed

Utah juniper
Rocky Mountain juniper
pinyon pine
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Table IX-13. Shrub stem density by species. Pinyon-Juniper vegetation
type. Sunnyside Mines, Utah. August 1981.

Species

Common Name Stem Density

per acre per hectare

Amelanchier alnifolia
Artemisia nova

Cercocarpus ledifolius

Total

saskatoon serviceberry 2
Black sage 2

Curlleaf mountain mahogany 59

Cercocarpus montanus True mountain mahogany 78

_ Chrysothamnus nauseosus Rubber rabbitbrush 32

Covania mexicana Stansbury cliffrose 84

Ephedra viridis Green ephedra 57
Xanthocephalum sarothrae Broom snakeweed - 19"

333

5
5
145
193
78
207
142
47

B22

R UGS



Table 1X-14. Vegetatio
yon-Juniper vegeta

gust 1981.

tion type.

n cover by life form from 0.25 m2 quadrats. Pin-
Sunnyside Mines, Utah. Au-

Total

Parameter Cover Relative Vegetation Cover
(%) (%)
Cryptogam 0.12 7.5
Forb 0.79 49
Grass 0.54 34
Shrub 0.04 2
" Tree 0.12 7.5
Vegetation Total 1.61
Bare ground 48.55
Litter 14.05
Rock 31.96
100.17 - 100.0




‘ Table 1¥-15. Vegetation cover by life form from 30 m point-line transects.

Pinyon-Juniper vegetation type. Sunnyside Mines, Utah. Au-

gust 1981.
pParameter Absolute Cover Relative Vegetation Cover
(%) (%)
Forb . 0.6 2
Grass 0.4 - 1
Shrub . 5.5 19
Tree o 22.2 , 78
Vegetation Total 28.7
Bare ground 12.3
Litter o - 19.6
Rock : . 39.4
Total - ~100.0 - 100




Table IX-16. Vegetation cover by species from 30 m line-
sects. Pinyon-Juniper/Grass vegetation type.
Mines, Utah.

August 1981.

intercept tran-
Sunnyside

Total Cover

Species Common Name
(2)
Shrubs:
Cercocarpus montanus True mountain mahogany .59
Trees:
Juniperus osteosperma Utah juniper 17.93
Pinus edulis Pinyon p'iﬁe 13.47
31.99

Total




Table IX-17. Shrub stem and tree density by species. pinyon-Juniper/
Grass vegetation type. Sunnyside Mines; Utah. August

1981.
Species Common Name Stem Density
per acre per hectare

Shrub:
Artemisia nova Black sagebrush 20 50
Cercocarpus montérms True mountain mahogany 520 1300
(,'hrysa.thmn‘l‘us nauseosus Rubber rabbitbrush ' 61 150
Yanthocephalum sarothrae Broom snakeweed 951 2350
Shrub Total 1558 3850

Tree:
Juniperus osteosperma Utah juniper 149 368
Pinus edulis pinyon pine 102 253
241 621

Tree Total




“

Table IX-18. Tree basal area by species. Pinyon-Juniper/Grass vegeta-
tion type. Sunnyside Mines, Utah. August 1981.

Species Common Name ~ Basal Area
£t2/A nZ/ha
Juniperus osteosperma Utah juniper 6325 1451
Pinus edulis Pinyon pine 2423 556
Total 8748 2007




(

.
e .

Table I1¥-19. Tree seedling density by species. Pinyon-Juniper/Grass ve-

getation type.

Sunnyside Mines, Utah. August 1981.

Species

Common Name Seedling Density
per acre per hectare

Juriperus osteosperma

Pirus edulis

Total

Utah juniper 107 265
Pinyon pine 210 519
317 784




Table IX-20. Vegetation cover from 0.
Grass vegetation type.

1981.

25 rn2 quadrats. Pinyon—-Juniper/
sunnyside Mines, Utah. August

Parameter Cover Relative Vegetation Cover
(%) (%)
Forb 4.77 53.72
Grass 3.73 42.00
Shrub 0.0* 0.0
Tree .39 4.28
Vegetation Cover 8.89
Bare ground 24.60
Litter 55.04
* Rock 20.54
Total 100.00 100.00

* Only individuals <12 inches in height (33 cm) are included in

herbaceous data.
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Table 1¥%-22. Comprehensive sp

getation type.
ber 7981.

ecies 1ist for the Pinyon-duniper/Grass ve-
Sunnyside Mines, Utah.

June through Septem-

Scientific Name Abbreviation Common Name
Forbs

Astragalus mollissimus ASMO Woolly milkvetch
Astragalus SPP.___ ASTRA Milkvetch
Caulanthus crassicalis CACR Thickstem wildcabbage
Chorispora temella - CHTE Blue mustard
Cryptantha fulvocanescens CRFU - Beggarlice hiddenflower
Cryptantha Spp. ' CRYPT Cryptantha '
Erigeron pumilus ERPU Low fleabane
Erysimon asperwn ERAS Plains erysimum
Euphorbia fendleri EUFE Fendler euphorbia
Gilia aggregata =~ GIAG Skyrocket gilia
Esiplupappus armerioides HAAR Thrifty goldenweed
Hedysarwm boreale HEBO Northern sweetvetch
Bymenoxys acaulis HYAC Stemless hymenoxys
Hymenoxys richardsonii HYRI Pinque hymenoxys
Lappula echinata LAEC European stickseed i
Lathyrus lanzvertii LALA Thickleaf peavine
Lepidium montaraem LEMO Mountain pepperweed
Lepﬁductylon pungens LEPU Prickly phlox
Lesquerella intermedia LEIN- Bladderpod (var.)
Lesmerella ludoviciana LELU Silver bladderpod -
Iygodesmia SpPp. LYGOD Skeletonweed
Macaeranthera grindelioides - MAGR - Aster (var.)
Opwtia Spp. OPUNT Pricklypear
Pemstenon SPp. PENST Beardtongue
Perstenon subglaber. PESU Penstemon (var.)
Phparia australis PHAU Twinpod {var.)
Pparia SPp. - PHYSA Twinpod



Table 1X-22 Cont.

Scientific Name Abbreviation Common Name
Forbs
Senecio multilobatus SEMU Lobeleaf groundsél
Sisynbrium altissimum SIAL Tumblemustard
Stanleya viridiflora STVI Princespiume
Tragopogon dubius - TRDU Yellow salsify
Grasses
Arisiida Spp. ~ ARIST Three-awn :
Aristida wrightii ARWR . MWright three-awn
Bromus tectorum . BRTE Cheatgrass brome
Elymus salina ELSA Salina wildrye
Oryzopsis hymenoides ] ORHY Indian ricegrass
Sitanion hystriz SIHY Bottlebrush squirreltail
Stipa eamata STCO Needle-and-thread
. Shrubs -
Cercocarpus monitanus ' CEMO Mountain mahogany
Chrysothammus nauseosus : CHNA Rubber rabbitbrush
Chrysothammus SPP. CHRYS Rabbitbrush . )
Eurotia lanata EULA Winterfat
Xanthocephalum sarothrae XASA Broom snakeweed
Trees
Juniperus osteosperma JUOS Utah juniper
Juniperus scopulorun Jusc Rocky Mountain juniper

Pimus edulis - PIED ' Pinyon pine



Table 1X-23. Vegetation cover from 30 m point-line transect. Pinyon-
Juniper/Grass vegetation type. Sunnyside Mines, Utah.

August . 1981.

Parameter Cover Relative Vegetation Cover
(%) (%)
Forb  3.58 10.22
Grass 4.00 11.42
‘Shrub .50 1.43
Tree 26.95 o 76.93
Vegetation Cover 35.03
Bare ground . 25.09
Litter: ' 20.16
Rock 19.72

Total _ - . 100.00 100.00

e o= AT, . e



Table 1X-24. Comprehensive spe
Sunnyside Mines,

cies list fo

r Riparian vegetation type.

Utah. June through September 1981.

scientific Name

Abbreviation

Common Name

Forbs

Abronia fragrans
prtenisia ludoviciana
Aster fendlerii
Clematis columbiana
Dalea flavescens
Eriogonum shockleyi
Gilia aggregata
Lappula occidentalis
Lupinus masculatus
Mentha arvensis
Myosotis verne

Vicia americana

‘Grasses

Agﬂmwfon SppP-
Agrostis alba
Aristida fendleriana

Oryzopsi& hymenoides '

Iwapmatensis
Poa secunda '
Stipa lettermani )

. Grasslike

Jwcus balticus
Jmeus ensifolius

Shrabs
sbus tenuifolia

ABFR
ARLU
ASFE
CLCO

" DAFL
ERSH
GIAC
LOAC
LUMA
MEAR
MYVE
VIAM

AGROP
AGAL
ARFE
ORHY
POPR
POSE
STLE

JUBA
JUEN

ALTE

snowball sandverbena
Louisiana sagebrush
Aster (var.)
Virginsbower

Yellow prairie clover
Shockley wild buckwheat
skyrocket gilia -
Annual stickseed
Lupine

Field mint
Forget-me-not
American vetch

wheatgrass

Redtop

Fendler three-awn
Indian ricegrass
Kentucky bluegrass
Sandburg bluegrass
Letterman needlegrass

Baltic rush
swordleaf rush

Thinleaf alder

P



Table IX-24 Cont.

Scientific Name Abbreviation Common Name
Shrubs
Amelanchier SPp. AMELA Serviceberry
Artemisia iridentata ARTR Big sagebrush
Cercocarpus monitanus CEMO Mountain mahogany
Chrysothammus nauseosus CHNA Rubber rabbitbrush
Chrysothammus viscidiflorus CHVI Low rabbitbrush
Philadelphus microphyllus PHMI Littleleaf mockorange
Emus trilobata RHTR Skunkbush. sumac
Ribes aureum RIAU Golden current
Saliz SPp. : SALIX Willow
Symphoricarpos vaccinoides SYVA Snowberry
@ e
' " Acer glabrum ACGL Rocky Mountain maple
Acer nmegundo : ACNE Box Elder
Juriperus communis Juco Common Jjuniper
Jumiperus scopulorum ' JusC Rocky Mountain juni pér
Populus angustifolia : POAN Narrowleaf cottonwood
_ Ulms parvifolia ULPA Chinese elm '
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‘ Yable 1X-26. Vegetation cover from 10 m point-line transects. Riparian

vegetation type.

Sunnyside Mines, Utah. August 1981.

parameter Cover Relative Vegetation Cover

(%) (%)

Forb 2.4 3

Grass 2.0 2

Shrub 68.4 78

Tree 14.4 17
Vegetation Total 87.2
. Bare ground - 2.8
Litter 7.2
Rock 2.8

Total 100.0 100




AR 13-27. PIRCENY COVI® AND CONSTANCY BY SPECITS

FOR SAGIBRUSH-CPASS VIGITATION YYPE.

e T ——————————————————

SUNNYSIDL PINIS, UTAN.  JULY-AUGUSY, Y9BI.

] 2 : 4 s ] CONSTANEY

STAND WiPRIR 3
GRID NINUER 12 12 12 ” 12 12
ELLVATION IN FEEY noo noo nod N0 100 Nnoo
ASPLCY 357 357 357 k1Y) k1Y) 357
SLOPL IN PERCENT 7 7 7 ? 7 ?
SDIL MAPPING UNIY cc 414 414 414 a1 (414
GRASSES :
A, eristatin -8 .8 5 1.0 : -2 1.0 100
o o thii 22. : 4 12,8 85 51 %
A. spicatan ) i . . 3 . -3 3
Bowtcloun gracilis "4 . . . . o 17
bromus tectorun -9 22.00 24.00 n.2 15.8 16.3 100
tdl“g”lﬁl &p. . e | 3 - [ ® 17
aalina 4.0 o2 16.6 . . | 4.3 2
mis Mymenoides 2.9 6.2 5.8 4.3 12.0 1.8 100
Sitanion hystrix -6 1.5 .9 -3 : . a5 83
WM mmm - o - - . o8 7
Stiya exazta 1. -3 .9 . . . 50
. sp. 3.2 . . - . . - 7
JOPSS:
artenesin ludoviciona -1 . . . . . ”
Brassicaceae Spp. te -1 i . - . . 17
COirsiar sp. 1.3 . 2.0 . - . 33
Crytantha a7p. 5. . ol . . 1.8 0
Orindelic squarross . N | . . - ° ”
Fedysarn sp. 2.0 . . . . - . 17
oy y» richardsonii 7 . . . . . 12
erp. - N | -3 . . .1 -8B €7
. e Spp. . N | N | - ° . . : a3
 sachacranthere grindelicides -2 . ." . - . o 17
wg{‘ ep. . - L 1.3 - . 1?
Sphaeraleea eoccinea . -6 L . . 1.0 a3
8. sp. . . . R | -3 3.0 . 50
Unknown forbs -4 .1 A N 3 . | 300



Table 1¥-28. Shrub stem density by species for Sagebrush-Grass vegeta-
tion type. Sunnyside Mines, Utah. August 1981.

Species Common Name Stem Density
per acre Pper hectare

Artemisic iridentata Big sagebrush 3477 8576
Amelanchier alnifolia Serviceberry 13 34
Chrysothamnus nauseosus Rubber rabbitbrush 220 543
Xanthocephalum sarothrae Broom snakeweed 20 . 49
Unknown shrub | -7 16

— e——

Total ' 3733 9218




' ‘ Table IX-29. Comprehensive species for Sagebrush-Grass. Sunnyside, Utah.
. June through September 1981.

P

~

Scientific Name Abbreviation Common Name
Forbs
Achillea lanulosa ACMIL Western yarrow
Artemisia ludovieiana ARLU Louisiana sagebrush
Asclepias SPP. ASCLE Milkweed
“Cirsium Spp. CIRST " Thistie
Cryptantha Spp. CRYPT Cryptantha
Grindelia squarrosa GRSQ Curlycup gumweed
Hedysarum boreale HEBO Northern sweetvetch
| Hymenoxys richardsonii HYRI Pinque hymenoxys
. Lappula Spp. LAPPU Stickseed
Lepidim spp. LEPID Pepperweed
Machaeranthera grindelioides  MAGR Aster (var.)
Opuntia SPP. OPUNT Pricklypear
Solidago SPP.. SOLID - Goldenrod
Sphaeralcea coccinea SPCO Scarlet globemallow
Sphaéralcea Spp. SPHAE Globemallow
Grasses
Agropyron cristatum. AGCR Fairway wheatgrass .
~ Agropyron smithii AGSM Western wheatgrass
Agropyron spicatum AGSP bluebunch wheatgrass'
" Bouteloua gracilis BOGR Blue grama
Bouteloua hirsuta ~BOHI Hairy grama
Bromus tectorum BRTE . Cheatgrass brome
‘ CaZmaérostis spp. CALAM Reedgrass
. Elyms cinereus ELCI Great Basin wildrye
' Elyms salina _ ELSA Salina wildrye
Oryzopsis hymenoides ORHY Indian ricegrass
Sitanion hystriz SIHY Bottlebrush squirreltail



Table IX-29 Cont.

Scientific Name Abbreviation Common Name
Grasses
Sporobolus Spp. SPORO Dropseed
Stipa eomata STCO Needle-and-thread
Stipa Spp. ' STIPA Needlegrass
Shrubs
. Amelanchier alnifolia AMAL Serviceberry
Artemisia iridentata . ARTR Big sagebrush
Chrysothamnus nauseosus -CHNA Rubber rabbitbrush
Eurotia lanata EULA Winterfat .
Symphoricarpos Spp. SYMPH S;nbwberry_. e
Xanthocephalum sarothrae - XASA Broom snakeweed



Table 1X-30. Vegetation cover for the Sagebrush-Grass vegetation type
from 0.25 m quadrats. Sunnyside Mines, Utah. July 1221.

Parameter Cover Relative Vegetation Cover

(2) (%)

Forb 2.61 7.00

Grass 33.40 93.00
Shrub . ) +
Tree *
Vegetation Cover 35.01
Bare ground 25.43
Litter 34.11
Rock 4.39

~ Total 100.00 _ 100.00

* No trees present

+ Only shrubs <12 inches (33 cm) were measured in quadrats. Line-inter-
cept data for shrubs is included in Table IX-26.



Table IX-31. _ Shrub -cover from 30 m line-intercept.

vegetation type. Sunnyside Mines, Utah.

*

Sagebrush-Grass
August 1981.

Species Common Name Cover (%)
Artemisia frigida Fringed sage .24
Artemisia tridentata Big sagebrush 19.34
Chrysothamnus nauseosus Rubber rabbitbrush .79
Symphoricarpus Spp. Snowberry ~— —- e & 13
20.60

Total




¢ ' '
' ‘ Table 1X-32. Vegetation cover for the Sagebrush-Grass vegetation type
from 50 m point-line transect. Sunnyside Mines, Utah.

July 1981.
Parameter Cover Relative Vegetation Cover
(%) (%)
Forb 3.33 4,22
Grass 49.34 33.33
Shrub 26.33 62.45
Tree *
Vegetation Cover 79.00
g~ Bare ground 4.33
Litter 15.00
Rock | ‘ 1.67 =
Total 100.00 100.00

* No trees present



Teble 1X-33.

fercent cover, freasency and constancy by stecies for pinyon- juniper/szoetrush habitat type.

Sunnyside Mines, E-Tamyen, Uteh,  Surer 1B

13

ttand nu-ber 1 2 3 4 5 6 7 g 9 10 11 12
State and ccunty Carbon Ccunty, Utan
Grid nu-ber 4 41 41 4 41 4] 4] 4] 8 41 4] &
Eleygion in feet 7120 7120 7120 7120 7120 7120 7120 7120 7120 7120 7120 7120 7120
l\sp' nz nz 126° 125° 128° 126° nz» 1197 17" 123° 123° 125° 140°
Sio W percent 76% 662 58% 58% 705 65z 672 68% 53% 76% 76% 50 £3
Soil mapping unit RSHZ RSHZ RSHZ RSHz RSH2 RSHZ RSHZ RSHz RSH2 RSHZ RSH2 P.Sl-l2 F’.SHZ
Averege Cover and Frequency tover (*)
Species AC-F AC-F AC-F AC-F AC-F AC-F C-F AC-F AC-F AC-F AC-F AC-F AC-F X [ Comstangy (%)
Grasses
tarorvron spicatu~ + 0.40-15 0.20-5 1. 70-65 1.70-35 0.45-15 2.95-40 2.20-55 1.10-30 1.93-35 3.85-50 2.35-55 3.25-50 1.70 1.23 &z
Bauteloua gracilis . . + . [y
Ero—us tectorum + . 0. 35 20 0. 35 10 - 0. 75 25 O. 05 5 0. 05 5 C. "" 50. ZO-lQ 0. E"-]D 0. :5 10 0.23 0.25 62
flymus sahna -3.03- 5‘ 4.70-85 5.50-70 O. 9:-25 0.32-20 1. ]0 25 0. ‘5 20 1.20-30 1.40-35 1.15-45 1.50-15 C.13-5 0. °:-m 1.73 1.66 m
Qryzepsis hrenmdes + 0.05-5 + + o o. 15 10 0. E: 10 0. 10 5 - 0.07 C.18 - 31
Gryzopsis micrenthe . . . - 0.25-10 - - - i * 0.02 0.07 B
fo2 spp. M - . . . 0.05-5 0.05-5 + 0.45-15 - . M 0.15-5 0.05 0.12 31
Srorobalus crypiendrus . . . + . . . . . . *  0.65-15 ° 0.05 0.18 E
Total 3.05 5.15 5.70 3.00 2.60 1.60 4.30 3.45 3.15 4.00 5.65 3.75  4.65 3.85 1.22
Grass-like
Carex spp. . . . . 0.05-5 0.05-5 . . . - . . - 0.01 .02 13
Forbs
artemisia ludoviciana . - . . . . . . . . . 0.10-5 . 0.01 0.03 B
Chryptantha spp. + e . ———— . - . L. - - . . + . 0
Bescurainia spp. .. : . R S : . . 1 8
Erigeron spp. . . . . . . . . + - . . . + . 0
Erigeron divergens . . . - . . . . . - . 0.05-5 . 1 - B
Erioeron flagellaris . - . . . . . . + . . . . + . 0
Vachaeranthera spp. + . . + + . - 0.05-5 . - 0.05-5 . e 0.01 0.02 15
nxzbaghu inearis . . . . . . . . . . 0.15-10 . - 0.01 0.0% B
enecio multilobatus . + . . + + . . 0.05-5 . . - . 1 - 8
isyczbrivm altissimum . . - . . . . . . . - 0.05-5 . k¢ . B
Tragopooon dubius + . . . . . . . . . . - . + - 0
Unknown forbs . . . 0.05-5 . . . . + . . . - T - 8
Ta’ 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.05 0.05 0.00 0.05 0.35 0.00 0.04 0.10
Shrubs
Amelanchier ainifolia + + . . . N - . + + - . + + - 0
Jrelanchier fridentata + + + 0.25-5 0.05-5 + +  0.70-10 + + +  0.10-0 ¢ 0.08 0.10 31
canescens + + + <+ . - 4 + 4 + - « . + . (1]
Atriplex confertifolia - + + . . . . . * . . . . 4 - 0
Brickellfa microohylla . . . . . M . . . . . i . + . 0
Lercocarpus mntmy_s_ - . - - - + - . - - - - K 4 - 0
Lhrysothamnus 5 + + . . . . . . + . . . . N 0
mexjcana + - - . + - - - - - - - ‘. + - 0
fchinocereus spp. . 4 . . + 0.25-5 - . + . - . + 0.02 0.07 8
‘Ephedra viridis + + + + + + + + 0.10-5 + + + 0.01 0.03 B
Gutierrezia sarothrae - 0,10.5 0.15-5 + + 0.25-10 0.25-5 0.05- + . B . . 0.14 0.34 38
Dpuntia polyacantha . 0.10-5 + + + + . . . . - . + 0.01 0.03 8
Philadelphus microphyllus - . + . . + . . o+ . . . . + . 0
Symphoricarpos oreophilus  + . + . + + . + . . . . + + . 0
Total 0.00 0.20 0.15 0.25 0.05 0.50 1.25 0.75 0.00 0.10 0.00 0.10 0.00 0.26 0.37
Trees
Juniperus osteosperma + + + + + + + + + + + + -+ * - 0
Juniperus scopulorum + . + + . . . . . . . + . + . D
Pinus edulis + + + + + + + 4 + + + + + + . D
Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ©0.00 0.00 0.0 0.0D 0.00 0.00 0.00 0.0D
Others
Moss . . . . +  0.75-15 - 0.15-5 - - . . . . 0.07 0.21 1%
Yotal vegetation 3.05 5.35 5.85 3.25 2.70 2.95 5.55 4.40 3.20 4.10 5,70 4.20 4.65 4.231.18
Rock 56.35 45.25 £8.55 33.65 62.40 £2.70 4B.70 50.85 55.30 45.45 65.85 51.10 54.80 53.12 B.73
titter .20 12.65 10.25 3.00 1.70 16.15 1.5 2.45 1.56 6.90 10.05 6.80 1.50 6.47 4.90
31.40 36.75 25.35 €0.10 33.20 18.20 43.80 42.30 40.00 &3.55 18.40 37.90 39.45 36.1B 11.32

Bariround

The + indicates that the species wes observed but not in the plot.
The T represents wean cover values which are less than 0.005 percent.



Table IX-34. Tree population analyses for pinyon-juniper/sagebrush habitat type. Sunnyside Mines, B-Canyon,
Utah. Summer 1983.

Basal Area Density Timber Volume Site
Plant Community Species  Cover % mzha ftz/ac Trees/ha Trees/ac (Board ft/ac) Index
Pinyon-juniper/sagebrush Juniperus
osteosperma 8.7 7.09 30.87 153 62 N/A N/A
Juniperus
scopulorum 0.5 11 4 N/A N/A
Pinus edulis 7.4 1.75 7.62 144 58 N/A N/A

Total 16.6 8.84 38.49 308 124




Table IX-35. Shrub population characteristics in 1983 of the pinyon-juniper/sagebrush habitat type. Sunny-

side Mines, B-Canyon, Utah.

Density

Species Canopy Cover (%) Stems/ha Stems/acre
Amelanchier alnifolia 0.2 36 15
Atriplex canescens 0.5 150 61
Atriplex confertifolia 0.1 11 4
Artemisia nova 0.1

Artemisia tridentata 11.2 3 3478 1409
Cercocarpus montanus | 6 2
Chrysothamnus nauseosus | 17 7
Cowania mexicana 3 1
Ephedra viridus 1.9 896 363
Philadelphus microphyllus 72 29
Symphoricarpos oreophilus 8 3
Total 14.0 4677 1894




Table IX-36. Vegetation cover from 30 meter point line transects.
Pinyon-juniper/sagebrush habitat type. Sunnyside
Mines, B-Canyon, Utah. Summer 1983.

Relative Vegetation Cover

Parameter Cover (%) (%)

Grass 11.27 26.83

Shrub 14.73 35.07 S
Trees 16.00 38.10

Total Vegetation Cover 42.00

Bareground 6.18

Rock 32.91

Litter 18.91

e ———— T~ + *



Table IX-37. Vegetation cover estimated from 0.10 m2 quadrats.
Pinyon-juniper/sagebrush habitat type. Sunnyside

Mines, B-Canyon, Utah.

Summer 1983.

Relative Vegetation Cover

Parameter Cover (%) (%)
Grass 3.85 91.00
Grasslike 0.01 0.24
Forb 0.04 0.95
Shrub 0.26 6.15
Moss 0.07 1.66
Total Vegetation Cover 4.23

Bareground 6.47

Rock 53.12

Litter 36.18




Table IX-38. Comprehensive species 1ist for pinyon-juniper/sagebrush

habitat type.

1983.

Sunnyside Mines, B-Canyon, Utah. Summer

Trees

Juniperus osteosperma
Juniperus scopulorum
Pinus edulis

Shrubs

Amelanchier.alnifolia . .
Artemisia nova
Artemisia tridentata

Atriplex canescens
Atriplex confertifolia
Brickellia microphylia
Cercocarpus montanus
Chrysothamnus nauseosus
Cowania mexicana
Echinocereus spp.

Ephedra viridis
Gutierrezia sarothrae
Opuntia polyacantha
Philadelphus microphyllus
Symphoricarpus oreophilos

Forbs

Artemisia ludoviciana
Cryptantha spp.
Descurainia spp.
Erigeron spp.
Erigeron divergens
Erigeron flagellaris
Machaeranthera spp.
Oxybaphus linearis

Utah juniper
Rocky Mountain juniper
pinyon pine

Saskatoon serviceberry
black sagebrush

big sagebrush
four-wing saltbush
shadscale saltbush
brickellia

true mountain mahogany
rubber .rabbitbrush
cliffrose

echinocereus

green ephedra

broom snakeweed

plains prickly pear
1ittleleaf mockorange
mountain serviceberry

Louisiana sagebrush
cryptantha

tansy mugtard
fleabane
spreading fleabane
trailing fleabane
aster



Table 1X-38. Continued.

Forbs

Senecio multilobatus
Sisymbrium altissimum
Tragopogon dubius

Grasses

Agropyron spicatum
Bouteloua gracilis
Bromus tectorum

Elymus salina
Oryzopsis hymenoides
Oryzopsis micrantha
Sporobolus cryptandrus
Poa spp.

Qthers

Moss

groundse]
garlic mustard
salsify

bluebunch wheatgrass
blue grama
cheatgrass brome
salina wildrye
indian ricegrass
1ittleseed ricegrass
sand dropseed

' bluegrass

moss
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CHAPTER IX
Table IX - 39.

for Sunnyside.

-

Annual precipitation records (in inches)

Sunnyside
Year Amount
1959 13.54
1oz 10.74
) 1961 . 13.56
B 31012
1966 9.59
1969 11.85
1968 14.96
1969 19.16
1970 10.23
1971 12,1
o 11.36
191 10.62
1974 s 9»09
1972 12.46
1976 8.86
1977 9.62
Yo76 18.16
1979 9.1
1519 19.02
1981 17.64
5 = 12.64 .
| g 3.42
Range = 9.09 - 19.16
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Table IX-40
/7

Comparison of Actively Disturbed Site to Proposed Reference-Site

Parameter

Disturbed Site

Proposed
Reference Site (1)

Vegetation Type
Location

Section

Elevation, Ft./M
Geologic formation
Soils mapping unit
Slope (percent)
Aspect (degrees)
Species composition

Plant Cover

Quadrat data
(Herbaceous only)

Point Line Data
Productivity

*This disturbed site is adjacent to the mountain brush community.
of the disturbed site is determined to be mountain brush.

Mountain Brush

Whitmore Canyon

SW%SW%, Section 17, T14S, R14E
7280/2219

North Horn Flagstaff Formation
Zillion Complex

40

102

Assumed to be similar*

% %
%* %

% %

Mountain Brush

‘Whitmore Canyon

SWYiNW%, Section 20 T14S, R14E
7290/2222

‘North Horn Flagstaff Formation

Zillion Complex

42.5

96 -

Amelanchier/Elymus dominants

10.0%
45.8%
8001b/acre

The probable potential
Species composition, plant

cover and productivity undoubtedly would fall within the normal variation expected in

this type.

**No vegetatlon data is presented because the sites are already disturbed, therefore no
statistical comparisons can be made.
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Table IX-41-

Comparison of Actively Disturbed Site to Proposed Reference- -Site

Parameter

Disturbed Site

Proposed
Reference Site (2)

Vegetation type
Location

Section

Elevation, Ft./M
Geologic Formation
‘Soils Mapping Unit

Slope (percent)
Aspect (degrees
Species composition

Plant cover

Quadrat data
(Herbaceous only)

Point Line data
Productivity

*This preQiously disturbed site is in the pinyon/juniper habitat type. ~ Species composition,

Pinyon/Juniper

Slaughter Canyon

SW4SWY, Section 30 T14S, RL4E
7020/2139

Mesa Verde and Mancos Shale

Ildefonso - Rock uptcrop

complex. Menefee Rock out-
crop complex. Rock-Rubble-
Sunup complex. .

Streambed - 14 Caﬁyon walls -59
275° and 95°
Assumed to be similar

* %
© k%

% %

Pinyon/Juniper

Fan Canyon )

NE%SW%, Section 30, T14S, R14E
7280/2210

Mesa Verde and Mancos Shale

Rdék-Rubble-Sunup Complex

62
112
Pinus/Ephedra

1.44%
28.5%
2001b/acre

cover and productivity are assumed to fall within the normal variation expected in this

vegetation type.

**No vegetation data is presented because sites are already disturbed therefore no
statistical comparisons can be made.
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Table IX- %2

Comparison of Actively Disturbed Site to Proposed Reference-Site

Parameter

Disturbed Site

Proposed
Reference Site (2)

Vegetation type
Location

Section .
Elevation, Ft./M
Geologic Formation
Soils Mapping‘Unit

Slope (percent)
Aspect (degrees)
Species composition

Plant cover

Quadrat date -
(Herbaceous only)

Point Line data
Productivity

*This previously distr
cover and productivity are assumed to fall

vegetation type.

Pinyon/Juniper

Fan Canyon

NW4%SW%, Section 30, T14S, R14E
7120/2172

Mesa Verde and Mancos Shale

Ildefonso Rock outcrop com-
plex. Minfre Rock outcrop
complex.

68
92

Assumed to be similar

%* %

% %

k¥ -

Pinyon/Juniper

Fan Canyon

NW%SW%, Section 30, T1l4S, R14E
7280/2210

Mesa Verde and Mancos Shale

Rock-Rubble-Sunup Complex
62

112

Pinus/Ephedra

1.44%
28.5%
2001b/acre

ub=d site is in the pinyon/juniper habitat type. Species composition,
‘within the normal variation expected in this

**No vegetation is presented because the sites are already disturbed, therefore no
statistical comparisons can be made.
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Table IX-43

Comparison of Actively Disturbed Site to Proposed Reference- -Site

Parameter

Disturbed Site

Proposed
Reference Site (3)

Vegetation type
Location

~ Secetion
Elevation, Ft./M
Geologic Formation
Soils Mapping Unit

Slope (percent)
Aspect (degrees)
Species composition

Plant cover

Quadrat data

(Herbaceous only)

Point Line data
Productivity

Pinyon/Juniper/Grass

Mouth of Whitmore Canyon
NE%SE%, Section 6, T15S, R1l4E
6525/1989 '
Mesa Verde and Mancos Shale

Ildefonso Very Stony Loam
Shingle-Ildelfonso-Badland
complex

0-5
260

Assumed to be similar*

% %

% %

-

* %

Pinyon/Juniper/grass

Mouth of Whitmore Canyon
NELXNWY%, Section 7, T15S, R14E
6480/1975

Mesa Verda and Mancos Shale
Ildefonso Very Stony Loam

0-5
247
Juniperus/Oryzopsis

3.49
8.89 _
3001b/acre

*This actively disturbed site appears to be in the pinfon/juniper/grass habitat type as
deduced from old aerial photographs.

**No vegetation data is presented because the sites are already disturbed, therefore no
statistical comparisons can be made.



‘@ | ® °

Table IX~- 43 Comparison of Actively Disturbed Site to Proposed Reference-Site

.Sagebrush/Grass
Proposed
Parameter _ Disturbed Site Reference Site (5)

Vegetation type : Sagebrush/Grass : Sagebrush/Grass
Location Whitmore Canyon =~ . Whitmore Canyon
Section Sk. Section 32, T14S, R14E NWYNWY%, Section 29, T14S, R14E
Elevation, Ft./M 7080/2158 7000/2106
Geologic Formation Price River Price River
Soils Mapping Unit Haverson Loam, Rivra Loam Rivra Loam
Slope (percent) 0-5 0-3
Aspect (degrees) 227 . 187
Species Composition Assumed to be similar* Artemisia/Elymus
Plant Cover

Quadrat data

(herbaceous only) * % 36%

Point Line data A 79%
Productivity * % 1,0001lb/acre

*This previously disturbed site is in the sagebrush/grass habitat type. Species, composition,
cover and productivity are assumed to fall within the normal variation expected in this
vegetation type.

**No vegetation data is presented because the sites are already disturbed, therefore no
statistical comparisons can be made.



Table IX-45 Comparison of Actively Disturbed Site to Proposed Reference Site

Pinyon-Juniper/Sagebrush
Proposed
Parameter : Disturbed Area . Reference Site (5)

Vegetation Type Pinyon-Juniper/Sagebrush, Pinyon-Juniper/Sagebrush
Location B Canyon B Canyon
Section 14 14
Elevation, Ft./M
Geologic Formation Mesa Verde/Mancos Shale Groups Mesa Verde/Mancos Shale Groups
Soils Mapping Unit RSH2 /RO RO
Slope (percent) 66% 70%
Aspect (degrees) 120 117
Species Composition * PJ/Elymus and Agropyron
Plant Cover

Quadrat data

(herbaceous only) ek 4.23

Point Line Data * 42.00

Productivity * 800 1b/acre

*

ok

This site is previously disturbed and falls within the same vegetation mapping unit as the reference
area. Therefore, species composition, cover, and productivity undoubtedly would fall within the
normal variation for this site.

No vegetation data is presented because the site is already disturbed; therefore, no statistical
comparisons can be made.
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Table IX- 45 . Value of revegetation species to deer and elk for the
Sunnyside mine, Utah.

‘ Animal 2.3
Plant Species Species Usage™’ Comments”’
TREES
Juniperus spp. Deer *%%%Su
Elk *%*W, Sp, Su
Pseudotsuga menziesii Deer daddd]
Elk *k XY
Populus augustifolia Deer *F
Elk *W,Sp
SHRUBS
Acer glabrum Deer *% Leaves, twigs, sprouts
Elk *W are fair in palatability
Amelanchier Spp. Deer *%*Su,F 1) Good cover’
Elk ##wW,Sp,Su,F 2) L-M elk forage value
Artemisia spp. —— Fair to good winter browse
Cercocarpus Spp. Deer **%F,W,Sp 1) Good cover
Elk ##F,W,Sp 2) M-H elk forage value
Chrysothamnus nauseosus Deer *F,W
ELK #w L-M elk forage value
#Sp
Cowania mexicana - Good winter browse
Ephedra viridis —— 1) Exc. Su & W browse
. 2) Good Sp browse
Eurotia lanata Deer — 1) Good Sp, Su, W browse
Elk #w 2) Low elk forage value
Potentilla fruticosa Deer ——— L-M deer & elk forage
Elk v
Rhus trilobata Deer + Poor to fair deer
Elk —_—

and elk forage .

(Continued on Next Page)




. Table IX- 46 . (Continued).

Animal 2 2.3
Plant Species Species Usage ™’ Comments™*
Rosa woodsii Deer — 1) Sp, Su & F browse
Elk ##Su,F 2) Med. elk forage value
#Sp
Salix spp. Deer + L-M elk forage value
Elk **W, Sp
{#HW,Su, F
Symphoricarpos spp. Deer —-— 1) Important ‘deer Su forage
Elk #S,F,W 2) L-M elk forage value
GRASSES
Agropyron spp. Deer **Sp,Su Fair winter forage
Elk *W, Sp
‘Agropyron spicatum Deer -—
Elk {##w,Sp,Su,F L-M elk forage value
Agrostis alba -— 1) Poor deer forage
2) Good elk forage
Bouteloua gracilis Deer —— 1) Poor to fair deer forage
Elk ##Su,F 2) Low elk forage value
W
Elymus spp. Deer -— 1) Fair Sp,F,W forage
Elk .+ 2) Good Su forage
Hilaria jamesil —— — -_—
Koeleria cristata Deer **Sp,Su Fair deer and elk forage
Elk +
Oryzopsis hymensides Deer %*%*Sp,Su
Elk ¥
Fiw L-M elk forage value
Poa pratensis Deer —— 1) Good Sp,F,W forage
Elk ——

2) Poor Su forage

(Continued on Next Page)
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Table TIX-46 . (Continued).

. Animal 9.3
Plant Species Species Usage Comments”’
: 1) Good Sp forage
Sitanion hystrix Deer - 2) Poor Su,F,W forage
Elk #Su 3) Low elk forage value
Sporobolus cryptandrus —_—— 1) Exc. Su forage
2) Poor F,W,Sp forage
Stipa comata Deer —— 1) Fair deer forage
Elk ##{F 2) L-H elk forage value
#s
W
FORBS
Achillea lanulosa _— poor for deer and elk
Artemisia ludoviciana — 1) Fair F,VW forage
2) Good Sp,Su forage
Balsamorhiza sagittata —— Exc. Sp forage
Castilleja spp. — Fair deer and elk forage
Gaillardia aristata Deer —_— 1) Low deer Su usage
Elk #Su 2) Low elk forage value
Gilia aggregata — Low deer usage all year
Hedysarum boreale —_— 1) Good Sp, Su forage
2) Fair F,W forage
Medicago sativa Deer + 1) Good Sp,Su forage
Elk —— 2) Poor F,W forage

Melilotus officinalis

Oenothera pallida

Penstemon Spp.

Petalostemon purpureum

1) F-G forage
2) winter hardy

Poor forage value

1) Fair summer forage

2) Occassional winter use

(Continued .on Next Page)__-
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Table I1X- 46 . (Continued).

Animal i
Plant Species Species Usage ’ Comments” ’
Solidago canadensis —_— 1) Poor F,W forage
2) Good Sp,Su forage
Sphaeralcea coccinea ——— Moderate deer ‘fall usage
1 From Martin et al (1951).
- = Use to an undertermined extent
+ = 1/2 to 2% of diet
* = 2 to 5% of diet
*% = 5 to 10Z of diet
*%% = 10 to 257 of diet
**xx% = 25 to 507 of diet
W = Winter; Sp = Spring; Su = Summer; F = Fall
2 From Thomas and Toweill (1982).
# = light use; ## = moderate use; ##{ = heavy use
L = low forage value; M = moderate; H = high
3

Other information obtained from: Dittberner (1978),
Johnson and Nichols (1970), Kufeld (1973), Plant Information
Network, Plummer et al (1968), Taylor (1956) and Martin (1951).



Photographs and Plates

Photographs

Photo No. Vegetation Type.
1 Aspen
2 Douglas fir
3 Douglas fir/aspen
4 Douglas fir/mountain brush
5 Douglas fir/pinyon juniper
6 Mountain brush (serviceberry)
7 Pinyon/juniper
8 Pinyon/juniper-grass
9 Pinyon/juniper-mountain brush
10 Pinyon/juniper-sagebrush
11 Riparian-bullrush-sedge
12 Riparian-cottonwood grove
13 Riparian-willow
14 Sagebrush-grass
15 Sagebrush/mountain brush*
16 Douglas fir/aspen/mountain brush*
17 Douglas fir/sage*
. " * Photograph unavailable at this time.
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CHAPTER IX

Pinyon-Juniper/Sagebrush

The Pinyon-Juniper/sagebrush habitat type that is currently
disturbed is generally located on south-east facing slopes above
and to the north of the portal in B Canyon. The elevation within
this vegetation type ranges from 7,100 to 7,300 feet (2,164
to 2,225 m) and the slope ranges from 55 to 80 percent.

This habitat type is generally found within the rock outcrop
(RO) and rock outcrop-rubbleland-DL (RSH2) soils complex mapping
units. The rock outcrop consists of exposed sandstone bedrock,
conglomerate sandstone, and limestone. The rock outcrop-rubbleland-
DL complex is comprised of 40 percent rock outcrop, 25 percent
rubbleland, and 25 percent DL cobbly fine sandy loam. This
complex occurs on 60 to 80 percent slopes. The DL soil is mixed
with rubbleland and rock outcrop and occurs with no identifiable
pattern. The DL soil formed in residuum and colluvium derived
mainly from sandstone and shale. The DL soil is shallow and
somewhat excessively drained; permeability is moderately rapid
and effective rooting depth is about 10 to 20 inches. Surface
runoff is rapid and the erosion hazard is high.

The Pinyon-Juniper/sagebrush habitat type is dominated
by a relatively uniform mixture of pinyon-juniper and sagebrush,
with very little understory. The sparse vegetation typically
grows in cracks, fissures, and between rocks where soil and
moisture collect. This vegetation type is commonly found on
the soil bearing portion of the soil mapping unit complex, and
less commonly on the rock outcrop or rubbleland portion.

The total understory cover (4.40 percent) as measured by
quadrats, is dominated by grass (3.85 percent), with bluebunch
wheatgrass (Agropyron spicatum, 1.70 percent) and salina wildrye
(Elymus salina, 1.73 percent) being the important grasses (Table
IX-33). The point line cover, which measures canopy and understory
cover simultaneously, estimated cover from trees at 16 percent,
shrubs at 14.7 percent, and grasses with 11.27 percent (Table
IX-36). With both quadrats and point line, rock had the highest
cover with 53.12 percent and 32.91 percent, respectively (Table
1X-37 and IX-36). Table IX-38 presents a comprehensive species
list for the Pinyon-Juniper/sagebrush habitat type.

Stand characteristics are delineated in the association
table, Table IX-33. Pinyon pine (Pinus edulis) and Utah juniper
(Juniperus osteosperma) are about equally prevalent with 144
and 153 trees per hectare, respectively (Table IX-34). Tree
canopy cover, as determined by the 1line intercept method, is
8.7 percent for Utah juniper, 7.4 percent for pinyon pine and
11.2 percent_ for big sagebrush (Tables IX -34 and IX-35). The




CHAPTER IX

most common shrub is big sagebrush (Artemisia tridentata) with
3,478 stems per hectare (Table IX-35).

A single portal opening with pre-law disturbance of less
than one acre occurs within this habitat type. No additional
surface disturbance is planned as the result of including this
facility in the mine plan. However, some surface re-disturbance
may occur at the time of reclamation.
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Riparian

The Riparian vegetation type is located along Grassy Trail Creek through
the permit area. This type is éomprised of several different communities
depending upon the location along the stream. Dr. Larry lLarson, U.S. Of-
fice of Surface Mining (personal communication, 1981), recommends that
Kaiser only sample the riparian community most disturbed and most likely
to be revegetated. Using photographs taken near the early Sunnyside town-
site in the late nineteenth century, it was determined that a willow (Sa-
1iz spp.) community existed along the creek in the location of the cur-
rent surface facilities at the mouth of Whitmore Canyon. The Riparian
vegetation saﬁp]ing was focused on the willow community currently upstream
from the surface facilities. Attempting to reestablish a willow community
along Grassy Trail Creek will provide rapid bank stabilization, reduced
sediment loads.;nd decrease the velocity of flow. Willow is a valuable
cover and food for small game and bird species (Martin et al, 1974), and
offers a mechanical barrier to livestock movement and consequently slows

degradation of the banks.

The Riparian vegetation type described for the Sunnyside permit area is

located between 6600 and 7400 feet (2010 to 2225 m) in elevation. The

_ slope of the creek channel is 0 to 2 percent. The creek bank slopes

“away from the stream at 0 to 75 percént. Aspect is generally southern.

This vegetation type occurs in the Rivra extremely bouldery sandy loam.
Little horizon development is present in the stream flood plain due to

the young age and recent depositions of cediment. Texture varies from

~fine to coarse and is finer than loamy sand at depths greater than one

foot (30 cm).
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Willows dominate this Riparian vegetation type, with 64 percent of the
total vegetation cover, and 78 percent of the relative vegetation cover
(Table IX-23). Willow stem densities average 18,124 stems per acre (48,
950 stems/ha). Big sagebn.:sh is the second most prevalent shrub with a
density of 1013 stems per acre (2500 stems/ha). Complete shrub stem den-
sity information is contained in Table IX-24. A comprehensive species

list is included in Table IX-25.

Tree overstory consists of narrowleaf cottonwood (Populus angustifolia)
and box elder (4cer nequndo). With few exceptions, these trees are small
in sizeT Average basal diameter is 5.4 inches (13.7 cm) for the cott:bn-
wood and 2.4 inches (6.1 cm) for the box elder. Tree densities are 41
cottonwoods per acre (102/ha) and 36 box elders per acre (89/ha). The

box g]der; appear to have greater seedling success, with 403 seedlings

, pér acre (995/ha) compared wi th 290 cottonwood seedlings per acre (716/ha).

The understory, except at the stream edge, is sparse. Kentucky bluegrass

(Poa pratensis), wheatgrass (Agropyron spp.) and virginsbower (Clematis
columbiana) are the most common species. Cover and constancy by species

are given in Table IX-26. Total forb and grass cover is 4.4 percent

(Table 1x-23).

Annual primary production is estimated by the U.S. Soil Conservation Ser-

vice as 3000 pounds air dry per acre (3360 kg/ha). The area is disturbed

by a county road, culverts and concrete lined channel. The disturbance

occupies approximately 4.0 acres (1.6/ha).



Artemisia-Bromus

(Sagebrush-Grass)"

The Sagebrush-Grass vegetation type occurs at elevations of 6800 to 7400
feet (2072 to 2255 m). Slopes vary from 1 to 7 percent. Aspect is
typically south-facing.

This vegation type occurs on the Rivra extremely bouldery sandy loam

soil mapping unit. Average surface layer (Al) thickness is 3 inches

(7.5 cm) of sandy loam, over 57 inches (145 cm) of very gravelly sandy
loam in five C horizons. Runoff is very slow and water erosion potential

is slight.

The Sagebrush-Grass vegetation type lies in the bottoms of Whitmore Canyon
and its tributaries. These areas have been subject to heavy grazing
pressure and presently represents a grazing disclimax with perennial
grasses and forb greatly altered as a result. Big sagebrush (Artemisia
tridentata) dominates the vegetation type (Table IX-27). Rubber rabbit-

brush (Chrysothamnus nauseosus) and snowberry (Symphoricarpos oreophilus)

are common but less frequent components of the shrub stratum. Commom

forbs are Utah sweetvetch (Hedysarum boreale), pingue (Hymenoxys richard-

sonni), annual crypthanthas (Cryptantha spp.), and pepperweeds (Lepidium

'spp.). Salina wildrye (Elymus salina), Indian ricegrass (Oryzopsis

hymenoides), and Western wheatgrass (Agropyron smithii) are also present.

Cover and constancy by species is presented in Table IX-27. The compre-

hensive species list for Sagebrush-Grass is contained in Table IX-28.

Herbaceous vegetation cover from quadrats (Table IX-29) averages more than

36 percent. Grasses, annual and perennial, account for 93 percent of the

relative herbacious cover.



Typical of many sagebrush areas in the intermountain region, most of the
typical perennial bunch grasses have been replaced by increasing amounts
of sagebrush (Christensen and Johnson 1964, Cottam 1961, Driscoll 1964,
Pearson 1965). At Sunnyside, the bunchgrasses have mostly been replaced

by Bromus tectorum. Competition by this species prevents seedling

establishment of many other species and has displaced Agropynon spicatum

over large areas (Harris 1967).

Shrub cover from line-intercept measurements averages 21 percent (Table
IX-30). Total first-hit vegetation cover from point-line transects
averages 77 percent (Table IX-31). Annual primary production was estimated
by the U. S. Soil Conservation Service as 1000 pounds air dry per acre

(1120 kg/ha).

This vegetation type has been disturbed by several mine facilities, including
a power substation, sediment control structures, and major mine offices and

shops. Approximately 123.5 acres (50 ha) are disturbed in this type.



Mountain Brush

The Mountain Brush vegetation type occurs from elevations of 7000 to
8600 feet (2133 to 2620 m). Slopes range from 44 to 64 percent. As-

pect is typically eastern.

The vegetation type is found on Zillion Complex soils. The proportions
of the complex given by the SCS (1980) are: 40 percent Zillion very
stony fine sandy loam, 35 percent Zillion stony loam, both with 55 fo 80
peréent slopes, and 25 percent inclusions of other soils. Soils of the
7i1lion series are described as deep, well-drained, moderately permeable
soils formed from sandstone and shale colluvium. Runoff is rapid and
water erosion potential is high. Further information regardiﬁg these

soils is included in Chapter VIII, Appendix 8.14.

The Mountain Brush vegetation type is characterized by shrub thickets in-
terspersed with clearings qf grasses, forbs and solitary shrubs. True
mountain mahogany (Cercocarpus montanus) and Saskatoon serviceberry (4me-
lanchier alnifolia) are the dominant shrubs, with stem densities of 520
stems per acre (1284/ha) and 265 stems per acre (654/ha), respectively

(Table IX-2). Shrub cover, estimated by Iine-intercept transects, is 26

percent (Table IX-3).

Understory cover, from guadrats, is estimated to be 10 percent (Tab]e IX-
4). Grasses, particularly Salina wildrye (Elymus salina), account for
almost 70 percent of the relative understory cover. Complete understory
cover and constancy by species are included in Table IX-5. Poini-]ine
transect data indicates a total vegetation cover of 46 percent (Table IX-

6). The comprehensive species 1ist for the Mountain Brush vegetatidn




type is presented in Table IX-7. Annual primary production is estimated

by the SCS (1981) to be 800 pounds .air dry per acre (896 kg/ha).

Existing disturbances in this type are the upper bathhouse/manshaft and
ventilation fans. The disturbed acreage approximately equals 11.2 acres

(4.5 ha).



Pinyon-Juniper

(Pinus-Juniperus)

The Pinyon-Juniper (PJ) vegetation type is found from an elevation of
6900 to 7600 feet (2102-2315 m). Slopes range from 41 to 71 percent.

Aspects are typically south-facing.

The PJ vegetation type occurs on steep, rocky colluvial slopes. Bedrock
is often exposed and is surrounded by bouldery areas largely barren of
vegetation. Soil is present on small level areas and ;'n rock cliffs.
The soil is classified as the Rock Outcrop-Rubbleland-Sun-up Complex.

The complex is estimated by the U.S. SCS to be comprised of 35 percent
rock, 30 percent Rubble, 25 percent Sun-up and 10 percent other soﬂs.
The Rock and Rubbleland serjes exhibits minimal soil development. The
thin Sun-up‘soﬂ has a typical surface horizon (A1) of very gfave]]y
fine sanﬂy loam, two inches thick, over 4 inches (10 cm) of gravelly fine

sandy loam (C1). Runoff is very rapid and the erosion hazard potential

is high.

Utah juniper and Pinyon pine are the dominant species and account for 78

percent of the relative vegetation cover (Table 1X-8). Tree densities

- and basal areas are included in Table IX-9 and IX-10. Numerous grasses

and forbs are pre'sent' in the understory. Indian ricegrass (Oryzopsis

hymenoides) is the most common grass, with cryptantha (Cryptantha spp.),
twinpod (Physaria acutifolia) and mustards (Brassicaceae spp.) the most
common forbs. Complete understory cover and constancy data is presented

in Table IX-11. A comprehensive species 1ist is contained in Table IX-

12.
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Shrubs are numerous in this vegetation type, with densities over 300
shrubs per acre (822 per ha). True and curlleaf mountain mahogany (Cer-
eocarpus montanus and C. ledifolius) and Stansbury cliffrose (Covania
mexicana) are the.most frequently encountered members of the shruS strata

(Table I1X-13).

Understory vegetation cover from quadrats (Table IX-14) averages less
than two perceét. Shrub and tree cover (Tab]e 1X-8) from line intercept
measurements averages 34 percent. Total first-hit cover from point-line
transects (Table IX-15) averages 29 percent for all vegetation. Annual
primary produttion js estimated by the SCS to be 200 pounds per acre
(224 kh/ha).

Existing disturbances are an electrical substation, ventilation fans,
and old portals. The disturbed acreage approximately equals 14.3 acres

(5.8 ha). ___



Pinyon-Juniper/Grass

The Pinyon-Juniper/Grass vegetation type is found at elevations of 6400
to 6500 feet (1949 to 1980 m) in the Sunnyside Mines permit area. The
land is largely level and rarely exceeds 3 percent slope. The aspect is

southwestern.

The Ildefonso very stony loam soil 1ies beneath this yegetation type.
The surface horizon (A1) is very stony loam, 5 jnches (12.5 cm) deep.
The C horizons beneath the Al are very cobbly coarse sandy loam to very
stony loam and extend to a depth of more than 60 inches (150 cm). Run-

off is medium and erosion hazard potential is moderate.

The Pinyon-Juniper/Grass vegetation type lies on the dissected outwash
plains and shallow toe slopes of the Book Cliffs. The vegetation is dom-
inated by pinyon pine and Utah juniper. These two species contribute 31
percent of the line-intercept transect cover (Table IX-16). Tree densi-
ties are 102 pinyon pine per acre (ZSé/ha) and 149 Utah junipers per ac-
re (368/ha). Complete tree ‘and shrub densities are given in Table IX-17.
Utah juniper has the greater amount of basal area per acre (Table 1X-18),

while pinyon pine produced far more seedlings per acre than the juniper

(Table 1X-19).

The dominant shrub component is true mountain mahogany (Cercocarpus mon-
taﬁus)'whilg thé dominant understory components are Indian ricegrass
(Oryzopsis hymenoides), penstemon (Penstemon subglaber) and lobeleaf
groundsel (Senecio multilobatus). Understory vegetation cover, estimated
from quadrat data, is 9 percent (Table 1X-20). Complete cover and con-

stancy information for understory vegetation js included in Table IX-21.



A comprehensive species list is contained in Table IX-22.

Vegetation measurements from’point-]ine transects indicated a first-hit
total vegetation cover of 35 percent (Table IX-23). Annual primary pro-
duction was estimated by the SCS to be 300 pounds per acre (336 kg/ha)

for understory and 400 pounds per acre (448 kg/ha) for the tree overstory.

This vegetation type has been disturbed by haul roads and preparation
plant refuse disposal areas. Approximately 247.0 acres (100.0 ha) are

disturbed in the Pinyon-Juniper/Grass Vegetation Type.






