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SALT WELLS AMENDMENT AREA
D7 - 8OIL RESOURCES
10 INTRODUCTION

The |centification and prepsr managament of the topsail rescurces in the proposed Salt
Wells Amendment Area is essantial fer the success of reclarmation in the mine area and the
achievemenl of the post-mining land use. The information presenied in this Saction is
designed to sid in formulating a prectical and successful reclamation plan.

Black Buite Coal Comparty (BBCC) has located & proposed Pit 14 Mining Arsa within the
Salt Wells Amendment Area as wall as & proposed haul road corridar which will connect 1o
thair curment mining operations to the nerbaast.

The Salt Wells Amendment Area soils repon supports the current BBCC Appandix DT,
Soils, but s intanded fo be a saparate document describing soils as identified and mapped
on the proposed amendment area itssll  Where appropriate, reference is mads 1o soils
mfommadion cantained in the curment Apperdix DT and will not be repeated here,

Besed on the defailed soll survey, soil sampling in the proposed affected areas, soil
sustability evalustion, and salvage recommendations for all soil map units, it is evident that
sLificiert suitable soil resources are avallable for salvage and reapplication in arder o
ensure successiul reclamation of the Salt Wells Amandment Area.

Location and Size of the Proposed Area

The proposed Salt Weldls Amendment Ares is adiscent o the current BBCC permit
bourdary on the soutwest side.  The northeast comer of the Sakt Wells project area is
located spproximately 4 miles soutrwast of the cusrent BBCG office In Section 33, T,18N,,
R.100W.

The amendment ares is approximately 5518.4 acres in size and contains all or portions of
Seclions 26, 27, 33, 34, and 35, T.18N., R101W.. and Sactions 2, 3, 4, 8,9, 10, 16 and 17,
TATN., R.I0IW. Pleasa refer io the Infroduction Section of the permit application packags
far tha complete legal descriptions of the lands included within the proposed project area.

The propased Pit 14 Mining Area and 500 foot surrounding buffer area is appraximatehy
1,282.2 acres In size. The proposed haul road corridar is approximately 253.6 acras within
the proposed permit area and a total of approximanely 3637 acres including some acres in
the adiacent already permitied Saction 23, T1BN., R.101W, The cetallad Order 1-2 sail
survery coverad all of the proposed areas to be affected by mining adtivities

0y-1 May 2003
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Topography of the Proposad Area

Please refer to the soil maps attached lo this sclls reporl for an Hiustration of the
topogrephy of the proposed project ansa.

Vegetation and Hydrology of Proposed Area

Pleasa refer o the vegetation and hydrology reports for a dascription of the vegetation
hypes and hydrology within the proposed amendment area.

D7-2 May 2003
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20 METHODOLOGY

Sails mapping. description, classfication, and sampling was conducted in accordance with
the procecures end standards of the National Cooperaiive Soll Survey (Sall Survey Staff
1883 and 1998, and Schoanaberger et. al,, 1998). The soil rescurces of the proposed area
were investipated by Jim Nyenhuis, Certified Professional Sofl Sclentist'Scil Classifier
(ARCPACS Z753), wilh 25 years experience conducting soll surveys for mining projects in
Vidvoming,

Initiai mapping units wers identified using several sources of information:

. the Order 3 soil survey of a somewhat large area of Sweetwaler County
comgpleted by the private firm S8aLUT in the early 1880° under contract io
BLM — the survey included the enlire Salt Wells Amandment Area (SalUT,
1881),

. the axisting BBCC soll survey of tha currant parmit ares, and the Order 3 oil
survey of Section 28, T.1BM., R.101W.

. tha current soll mapping unit and soil series descriplions for Sweabwsater
County provided by the USDA Natual Resources Conservation Service
(NRCS. 2002),

. the onhophatotopographic maps of the amendment ares at @ scale of
1"=800' (Aque Tesra Consultants, 2002), and

the USGS 7.5 Point of Rocks SE and Cooper Ridge NE topographic
fquadrangles

The previous sodl bounderias were used during initial field reconnaissance and chearvation,
The entire erea was travarsed on foot 8nd by vehicle where possible. Detailed soll map
unit boundaries were then delineated by exposing sail profiles using & sharpshooter and
bucket auger as well as absarving surfece conditions, vegetation, slope gradient, and slope
aspect, Soll resource information for adacent permitted aress was reviswsd to determine
whather sails and ther recommended salvage depths were similar to those within the
proposed Sall Wells Amendmert Area

Frevious discussion among WDEQ-LQD, BBCC, end Intermeurniain Resources outlined
soil sampling protocol for the Salt Wells Amendment Area. Soil sampling specifications are
contained in a Mamarandum from Ms. Marit Sawyer (WDEQ-LQD, Lander) to Mr. Jim Orpat
(Intermouritain Resourcas, Laramia) dated April 10, 2002 (WDEQ, 2002).

The memorandum stated one sample set should be collected for each soil sarias mapped
on tha amendment area that is presant in other partions of the BBCC mine. The samphs
data should be compared 1o the existing soils data. ¥ the data are significantly diffarent the
sempis soll should be re-classified and consideration given to collecting addional sampiles

D7-3 May 2003
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to adequately cheractarize i M the soil series is nol mapped anywhere elsa in tha parmit
area, WDEQ Guideline No.1 should ba used o determing how many sampes should ba
taken, The focus is an getting samples from the propased disturbance area.

The sail les were sant 1o Inter-Mounisin Laboratorias (IML) in Sheridan, W'_.m:'ning_fﬂr
ﬂmdﬂdﬂlﬁis (WDEQ, 1994). The |sborsiory analyses includad: pH, slechrical
conductivity (EC); saturation percent; caleium, nmmasiwﬂ._m'd sodium (magdl); Sodium
Adsorption Ratio (SAR); percant arganic matter, percent calcium carbonata equivalent, and
seil texture (percent clay, sil, and sand including very fina sand). A 10 parcent duplicals
analysis is conducted for quality assurancefquality contral (QA/QC) purposes. The resuits
af the IML lab analysis are includad with this report.

o4 May 2003
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3.0 RESULTS

Tha Sait Wella Amendment Area has & semi-arid climate and Is within a "Trigid" soil
temparalure regime (meen annusl air temperature about 38 dagress F.), and & "typic-
aridic” scil moisture regime (mean annual precipitation of about 5 to under 10 inches). The
average frost-fres sseson is about 60 days.

The amendment area is characierized by the presance of very shallow, shallow, moderately
deep, and deep solls WWinton s a vary shallow soil (less than 10 inches fo bedrock).
Boltus is both a very shallow and shallow soll (10 ¢ 20" o shale badrock) developing in
thin residuum from clay shale. Othar shaliow soils include Haterton, Huguston, and
Tassalman. Al are developing in thin residuum from sandstona and shale badrock
Teagulf, Terada, and Thayer Varkan! are modsrately desp soils (20 fo 40" to bedrock)
gaveloping in slope alivium and residuwm dominantly from sandsiore. Chrisman and
Dines are deep soils (grester than 40 inches to shale bedrock) developing in drainage
alluvium from beth shale and sandstone sources. Other deep solls include Kandaly,
Monte, and Thayer. Kandaly is mapped on stabilzed sand dunes scattered throughout the
amandment erea. Monte and Thayer are mapped on uplend drainages and ane devaloping
in fine-loamy (betwsan 18 and 35% clay) and coarse-loamy (less than 18% clay) alluvium,
respeciively. Al scils except Bollus and Thayer Variant were praviously identified and
mapped an the current BBCG permit area.

The Salt Wells Amendment Area soil maps are attached to this report. They ware compiled
on BBCC Digital Quadrangle/Orthophoto-Topegraphic Maps of the study area supplied by
Agua Tarra Consultants, Inc., of Sheridan, Wyoming, There are four soll maps (Nartheast,
Mortrwest, Soulheast, and Southwest), and all are & & scale of 1"=500, Agua Tema
consiructed the base maps at the request of BBCC, and obtained the orthographic photes
from the University of Wioming web site m!l'.:pi-"|"'r|"rn-1'.l:l'-'l:.uu]'u.udu.".ﬂlli!:fdnqq.I'_-_'u.l_l.
All of the orthographic phoios were taken in the summer of 1984, The following list is a
breakdown of the phoio names and dates: ES-Bitter Cresk = NW Pholo 8526/1584; F5-
Bitter Creek — NE-SW Photo 826934, ES-Black Butte — NE Photo 7/258/1884; end F6-
Bitter Cresk — NW-5E Photo 8/27/1994.

Following detailed sail mapping, representatve locations were selecied for all major solls
within the proposed disturbance area and these sites were fully described and sampled.
As per the initial BBCC-WDEQ Salt Wells agreamant (WDEQ, 2002), sach mejor soll was
fuly dascribed and samplec one fime each. These soils included Hatertan, Horslay,
Huguston, Kendaly, Monts, Tesselman, Teagulf, Thayer, Terada, and Winton, Boltus silty
clay loam was described and samplad three fimes because it was nol previously daseribed
ar sampled an the curment BBCC permit area. Thayer \Vartart loam was alen not mapped
on the curent permit area bul was only described and sampled cne time on the
amendment area because it is only & soil inclusion in map unit 444 (Thayer fine sandy
loam, 0 lo 6% slopes), not & major componant, Although the Chrisman and Dines solls ane
present on the amendment area, they wers not samplad becausa thay ware not mapped in
the proposed disturbanoce area.

b7-5 May 2003
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As a result, a tolal of forty-seven soll samples were collected from fourteen sample
locations on the Sall Wells Amendment Area, One additional soil site (Monte loam) with six
samples was sampied N 2002 off the Salt Welle Amandment Area but within the current
BBCC parmit area. This additional data suppons the Monta soil series and s includad in
tha separate ‘Pit 10 Expansion” soils letter report and |eboratory data on file at BBCC. Al
s50il sampie sites wers located in the figld and plotted on the scél base maps. The IML sails
labaratory data is includad as Addendum D7-Salt Wells Lab Data with this report.

The 15 sail profile descriptions completed during the sampling activity are presented below,

These descriptions are in additon to those already included in the curent BBECG
Appandix D7 (Scils). Referenca is made to those previous descriplions contained in BEBGC
Addandum D7-B (Sail Series). Because Chrisman and Dines soils were not mapped in the
propasad disturbance area, they were not sampled nor describad in this repert.  Refarence
18 made to the Chrisman and Dines sol series descriptions in Addendum D7-B, pages &1
and 65 respectively, of the curent BBCC permit document.

Table DF-5W1 (List of Soil Map Units end Recommanded Salvage Depths) lists the scil
map unil numbers, the soll map unit names, end the recommendad salvaga depths for each
map unit within the proposed Sak Wells Amendment Area.  All of the map units on the
proposed amandment ares, excepd for the new map unit 454 (Boltus-Horslay comples, 0 to
30% siopes), are similar to those described in Appendix D7 for the curent BBCC permit
areg and will not ba redeseribed i this repod.  Referenca Is made o Addendum D7-A
(Magpping Unit Descriptions) of the curment BBCC Appendix DT (Soils), for those similar map
unit descriptions. Naw map unit 464 will be fully describad in Saction 3.1.

Table D7-8W2 (Soil Characteristics and Taxonomy) lists the sail seres present on the
proposad  Salt Wells Amendment Area, ther depth class, soil sample number,
recommanded salvage depth, sod taxonamic classification, and currant soll series status
(NRCS establisnad, NRCS tentative, or local Sweatwatar County uncarmelated soil series),
This table confains updated information for soils mapped on the proposed Salt Wells
Amendment Area from ihat presanted in Appendix D7 [Soils) for the current BBCC permit
area. Several sails (Leckman, Corell, Quealman, and Wibaux Variant) were mapped an
tha currant BECC permit area but were nol identified as present on the Salt Walls
Amerdmert Area. In addition, two sails (Bolius and Thayer Variani) were mapped on the
amendment ares bul were not idenfified on the original BBCC parmit area. For update
puposes, Leckmsan s an NRCS tentative soil series (most recent description dated

03/2003). Queaiman (03/2003), Corlatt (05/168281), and Wibawux (02/2000) are sll NRCS
astablished soil sariss,

An addiional lable will ba compleled subsequert to finalization of the Salt Walls
Amandment Area Mine and Reclamation Ptan for Pit 14, This table will list all soil map
units on affectad areas, including e new haul road comidar, their screages, recommeandad
salvage depths, and volumes of soil 1o be salvaged (acre feat, and bank cubic yards). Tha
seils table for Pit 14 will be included in the mine and reclamation plan as wall as insertad
inta Appendix D7 (Soils) of the curent BEBCC permil document.

Dy& May 2003
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Thea following text includes: (1) a full dsscription for the new soil map unit 464 (Bollus-
Horslay compilex, 0 fo 30% siopes), and (2) the soll series profila descriptions for all
14 soils sampled on the Sall Walls Amandment Area, as well as an evaluation of thair
topsell sullabiily and recommended salvage depths. Tha soll series descriptions are
prasented in alphabetic order as lisbed in Table DF-SW2,

D77 May 2003
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3.1 Soil Map Unit 464, Baltus-Horslay complex, 0 to 30% slopes

This complax accurs on lavel o sloping clay shale plains, sideslopas, hills, and ridge
frontsiopes throughout the Sall Wells Amendment Area. This complax is about B0 percant
Boltus silty clay loam, 30 percent Horsley sandy dlay loam, and 10 parcent inclusions of
Haterton sandy clay Ioam and shale rock outcrop.  The Bolus soil is a very shallow to
shaflow, well drained, fine taxired sstablished s0il serigs undarlain by weathared clay

scils ocouples any particutar position in relation to each other The Haterton soll inclusion
|s & shallow, moderately fine textured soll also undertain by soft, weathered shale bedrock.

TMmmg&mupradphaltniaab:utEim.wmwmlak
tamperatura is about 43 degrees F, The averega frosi-free season ia about 80 days.

The Bollus sail typically has a surface layer that s a pale brown, slightly alkaling, silty clay
loam abowt 2 inches thick. The *C* harizon substratum Is a light yellowish brown, slighthy
alkaline, silty clay about 2 1o 5 inches thick. Wieathered, light olive brown to dark gray,
slightly alkaline, ciay shale bedrock is ancourterad at & to 9 inches in depth.

Baoltus has moderate 1o sliow permaability, low available walsr capacily, and the affactive
rooling depth is less than 10 inches.  Surface runoff s slow to rapid, and the ercsion hazard

Tha Harsley soll MWhmawfan&llihallmmﬂEhgmm

alkalina, loam about 2 {0 3 inches thick, m"ﬂmmmmhallmmmiahmy,
moderataly slkaline, loam to sandy clay loam about 4 inches thick. Waathered, calcareous
wlammmdﬂamﬂmindﬁnh.

Horslay has modecate permeability, low avallable watar capacity, and the efiective roating
depth is less than 10 inches. Suriece runcff is slow to medium, and the eroslon hazard is
slight.

The Hateron scil inclusion typically has a yellowish brown sandy clay loam surface layer
thal is about 3 inches thick, Thaa.ﬂ:miawﬁmlmbrmmwnyiﬂhhmnuﬁﬂy
akaline, sandy clay loam about 12 inches thick, Weathered shale is af a dapth of sbout 15
inchas,

Haterton has moderate pammeanility, low availsble water capacity, and an effective rooting

dapth of less than 15 inchas. Surface runaff ks show or medium, and the erosion hazard is
slignt.

D7-8 Mey 2003
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Bollus, Horsley, and Heterion soils are used for grazing and wildlife habitst
Boltus soil:  Capability unit Vls17, dryland, Shale Ranga Sila.

Horslay scil:  Capability unit Vils17, dnyland; Shale Rangs Sile.
Haterton sodl:  Capability unit Vile14, dryland, Shale Rarge Site.

D78 May 2003
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3.2 Bofus Sail Series

The Bellus soil is an estsblished soil series mapped primarily in central Wyeming although
it has been identified on other coal mine areas in Swestwater County, Boltus was not
mappad on previous areas of BBCC's mine but it is present on the Salt Walls Amendment
Area. As such, it is considered & new soil for BBCC, and was fully described and samplad
thres timas at represantative locations within the amendmert amea (SWS, SW11, and
SV

Boltus silly clay loam is a very shallow (less than 10 inches to shale) to shallow (10 o 20
Irches ta shala), well drained scil that Is develoging in thin residuum from clay shale. Clay
content is typically 30 to 45 parcant. Boltus is mepped in complex with Horsley in Map Unil
464. Botus is on gently sloping clay plains to somewhal steep upland hills, Boltus is
clessified as a "Clayey, smedlitic, calcarecus, frigid, shallow Typic Torriothent”.

Boltus was newly identfied on the Salt Wells Amendment Area and was separately
sampled al threa representative locations (SWS, 5W11, and SW13). Boltus sample site
SWS was located approximately 781' east, 1,063 south of the NW comer of Section 2,
TATN, RA01W. Sample sita SW11 was located approximately 406" west, 2,125 south of
the ME comer of Section 4, TATM, R101W. Sample site SW12 was located
apprecimalely 1,844 sast 1,781" north of the SW comer of Section 8, T1TN., R.101W.
Laboratory data for these samples is contalned in Adderdurn D7-Salt Wells Lab Data" of
this report. .

Bollus Sample Site SW9: 8% slope; NW aspect Gardner salibush vegetatior; thin
residuum from clay shale; upland hill sideslope; slight erosion; slightly motst balow 2 inches
al the times of sampling, 7-31-02.

Boltus SW3 Soil Profile Description:

A norizon — 0 fo 2 inches; pale brown (10YR 6/3) silly clay loam, brown (10YR 5/3) mist;
maoderale coarse platy parting to moderate medium grenuler structure; slightly hard, friabla,
sticky and plastic consistence; few medium, fine and very fine roots to 7 inches; Hh;l'rtl;».r
effarvescent, slightly alkaline (pH 7.5); gradual smocth boundary,

C horizon — 2 to 7 inches; dark gray (10YR 4/1) to dark grayish brawn (10YR 4/2) silly clay,
dark grayish brown (10YR 4/2) moist meesive structure; hard, firm, sticky and plastic
consistance; noneffarvescent, neutral (pH 7.3) gracual wavy boundary.

Cr horizon (paralithic cortact) - 7 to 14 inches; dark gray (10YR 4/1) silty clay loam;
massive structure; hard, firm, very sticky and vary plastic consistanca: noneffervascent,
slightly alkaline (pH 7.6); gradual wavy boundary.

Eoltus Sample Sita 8W11: 14% slope; north aspect, Gardner sallbush, prickly pear cactus,

and scme gresses vageiation; thin residuum from clay shale; upland sideslope; moderale
arosion: sail profile all dry at time of sampling, B-11-02,

ov-10 May 2003
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Boltus W11 Scll Profile Descriptiort

A horizon = 0 to 2 Inches, pale brown (10YR &/2) clay loam fo clay with sbout 20% small
sandsiona and shale chips on the surface and 10% in the horizon, brown (10YR 5/3) moist;
moderate madium platy parting to moderate strong granular structure; slightly hard, friabla,
slicky and plastie consistence; few medium, fine, and very fine roots to B inches;
roderaiely effersescent, slightly alkaline (pH 7.6); gradual smooth boundary.

C horizon = 2 fo 6 inches; yellowish brown (10YR 5/4) silty clay loam with about 30% small
soft shale chips, dark yellowish brown (10YR 444) moist, massive parfing to weak medium
subanguler blocky stuchure; hand, friable, sticky and plastic consistencs; sirongly
sffervescant, slightly alkaline (pH 7.6); gradual wavy boundary

Cr horizon (paralithic contact) - 8 to 13+ inchas; light olive brown (2.5Y 5/4) silty clay loam
with about 60% small soft shale chips, olive brown (2.5Y 4/4) molst, massive siructure:
hard, firm, sticky and plestic very faw fine and very fine roots to 13 inches; strongly
effervescant, neutral (pH 7.3); gradual wavy boundary,

Bolius Sample Site 3W13: 10% slope; NVW aspect; Gardner saltbush, accasional Wyoming
big sagabrush; thin residuum from clay shale; upland sideslope-upland shale flat; slight
erosion; soil profila all dry at the time of sampling, B-14-02.

Boltus 3W13 Sail Profile Description:

AC horizon - 0 o 2 inches; very pale brown (10YR 7/3) silty clay loam with about 5% mixed
gravel size sandstone and shale chips, brown (10YR £73) mosst; weak coarse platy parfing
to waak medium granular siructure; soft fo shightly hard, frisble, siicky and plastic
consistenca; few medium, fine and very fime roots lo 6 inches; moderately effervescent,
slighdly alkadine (pH 7.5); clear smeath boundary.

C horizon — 2 ta 4 inches; light yellowish brown (10YR 6/4) clay with 15% soft small shale
chips, dark yeliowish brown (10YR 4/4) moist moderate medium subanguiar blocky
struciure; slightly hard to hard, friable, slicky and plastic consistence; moderately
effervescant, neutral (pH 8.9); gradual wavy boundary.

CJCr horizon - 4 to 9 Inches; dark gray (10YR 4/1) silty clay loam with 35% small soft shale
chips, very dark gray (10YR 3/1) meist; massive siructure; hard, firm, sticky and plastic
consistence; very faw madium, fine and very fine roots 1o 9 inches; slightly effanescant,
slightly allkaline (pH 7.4); gradual wavy boundary.

Boltus Soil Suitability and Recommanded Salvage Daplhr

Boltus is entirely suitable for salvage to the paralithic contact, an average dapth of 8 inches
an the Salt Wells Amendment Area

D7-11 May 2003
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3.3 Haterton Soil Serles

Tha Hatarton soll ks an established soil serias of moderate extent mapped in western and
south central Wyoming, Haterton sandy clay loam k= a shallow, well drained soil that is
developing in thin residuum from calcareous sandeione or shale. Clay content is typically
18 to 35 parcant.  Haterion is mapped in complex with Horsley sandy clay lcam in map
units 44648 and 448C0, end in complex with Huguston and Horsley in map unit 467,
Haterton is on hill and ridge summits, shoulders, and sidesicpas, Haterton is clazsifad as
a "Loamy, mixad, superactive, calcareous, frigid, shallow Typie Torriorthent”.

Hatertion was previously sampled at 14 siles in the current BECC permit area, and at one
additional site (SW10) in the Salt Wells Amendment Area. Previous laborstory data for the
14 =ampla sites is contained in Addendum D7-C of the current BBCC permil document,
Laboratory data for Heterion sample site SWH0 is contained in "Addandum D7-Salt Wells
Lab Data” of this repor.

Haterton sandy clay loam, sample she SWA0, was located approximately 1,906' norh, 719
wast, of the 3E comer of Saciion 34, T.18N,, R 1MW, Sample site SW10: 6% slops; east
espect Wyoming big sagebrush and mied grasses vegetation; thin residuum from sandy
shale fo sandstone bedrock; ridge Upper backsiope position; slight erasion; sail profile sl
dry at Ume of sampling, 7-31-02.

Hatarton W10 Sail Profile Description:

A horizon — 0 1o 3 inches; yallowish brown (10YR 5/4) sandy clay loam with about 15%
gravel size sandsione chips, dark yellowish brown [10YR 4M4) moist; moderate medium
granular structure; slightly hard, frisble, slightly sticky and slightly plastic consistence; faw
coarse gnd common medium, fine, and very fine roots to 3 inches; moderately effervescant,
slightly alkaline (pH 7.6); clear smoath boundary.

Bw horizon — 3 fo B inches; yellowish brown (10YR 5/4) sandy clay loam with about 15%
gravel size sandsione chips, derk yellowish brown (10YR 4/40 moist weak medium
subangular blocky structure; slightly hard, frisble, sticky and slightly plastic consistanca;
modaratsly effarvescent, slightly alkaline (pH 7.5); gradual wavy boundary,

C horizon — 8 1o 15 inches; yellowish brown (10YR 5i4) sandy clay loam with about 15%
gravel sze sandstone chips; dark yellowish brown (10YR 4/4) maist, masaive struchire:
nard, friable, slightly sticky and slightly plestic consistence; few coarse, medium, fing, and
vary fine roots 1o 15 inches; strongly effervescent, slightly alkaling (pH 7.5); gradual wanvy
poundary.

D712 May 2003
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Hatarton Soll Suftability and Recommended Salvage Depth:

Hatarton |s entirely suitable for sahvage ihroughout its profile degth 1o the sandsiona or
shale bedrock contact, an average depth of 15 inchas on the Salt Wells Amendment Area.
The previous average salvage depth for Haterion over 14 sample sites on the currant
BBCC parmit area was 14.4 inches.

0713 May 2003
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3.4 Horslay Scil Saras

The Horslay =ail is a local Sweetwater County soll of moderete sxtent, Horsey sandy clay
loam ie 8 very shallow (less thar 10 inchas to badrock), well drained soil that is developing
in thin residuum from calcareous shale or sandstone. Clay content s typlsally 18 to 35
percant, Horsley is mapped in complax with Haterlon sandy clay loam in map unite 44648
and 448CD. Horsley is also mepped in asscciation with Winien and Rock Outerop in Map
Linits 458EF end 459, in complex with Boltus in Map Unit 484, and in complex with
Huguston and Hatarton in Map Unit 467. Horsley, lika Hatarton, 18 on hill and ridge
summits, shoulders, and sidesiopes. Haorslay s dassifiad as a "Loamy, mixed, calcareous,
frigid, shallow. Typic Torriorthent’,

Horslay was previously sampled at 16 sites in the curment BBCC permit area, and al one
additional sie [(SWE) in the S3all Wells Amendment Area. Previous laboratory data is
conteined in Addendum DT-C of the curent BBCC permit document. Laboreicry dala for
Horslay sample site SW8 is contained in “Addendum D7T-Sall Wedls Lab Data® of this
repor,

Horslay sandy clay loam, sample site SWS, was located approximately 2 408" east, 584°
south of the NW comer of Section 8, T1TN, R.1MW. Sample sile SW8: 4% slope; SE
aspect Wyoming big segebnush, mixed grasses, and occasional rabbitbrush vegetation;
thin residuum from shale and sandstone; upland hill position; slight erosion: scil profile all
dry at ime of sampling, 7-30-02,

Horslay S\W8 Sail Profile Dascription:

A horizon = 0 to 3 inches; yellowish brown (10YR 5/4) sandy clay loam with 10% sandsione
channers, dark yellowish brown (10YR 4€) moist, moderate medium granuler struchurs;
slightly hard, frisble, slightly sticky and slighily plastic consistence; commean medium, fing
and very fine, and few coarse roots o 7 inches; moderately effervascant, sightly alkaline
{pH 7.4}, gradual smooth boundary.

C horzon — 3 to 7 inches; yellowish brown (10YR 5/4) sandy clay loam with 15% sandsione
channers, yellowish brown (10YR 5%8) moist massive siructure; hard, firm, sticky and
slightly plastic consistence; strongly effervescant, slightly alkaline (pH 7.4); gradual wavy
beundary.

Cr horizon (parslithic contact) 7+ inches; somewhst weethered, buff colored, calcareous
SAmdsion:.
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Horslay Saoil Suitabiity and Recommended Salvage Depth:

Horsley is enfirely suitable for salvage throughout its profile depth 1o the sandstons or shale
bedrock contact an average dapth of 7 inches on the Salt Walls Amendment Area. The
pravious salvage dapth for Horsley over 16 sample sites on the cument BECC parmit araa

Wwas &§.2 inchas,
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3.5 Huguston Soil Saries

The Hugusion sail is an established soil series of modarate mapped in south-cantral and
sowhwestemn Wyoming. Huguston sandy loam is & shallow, well drained sail that is
devaloping in thin residuum and slopewash from calcarecus sandsions, Clay content is
typically 8 to 18 parcant. i is mapped in compiex with Teagulf and Terada in Map Unit 438,
wilh Teaguif in Map unit 452, with Rock Ouwscrop and Terada in Map Unit 468, with Horsley
and Haterton in Map Unit 467, and with Kandaly and Teagulf in Map Unit 468. Huguston is
on upland hills and sideslopes. Hugusion ks classified as a "Loamy, mixed, superactive,
calcareous, frighd, shallow Typic Tormorhend”,

Huguston was previously sampled at 11 sites in the curment BBCC permit anea, and at one
additional site (SW3) in tha Salt Wells Amendmant Area. Previous faboratory data for the
11 sample sites is contained in Addandum D7-C of the current BECC permit decument,
Leboratory data for sample site SW3 is contained in “Addendum D7-Salt Wells Lab Data’
of this report.

Hugusion sandy loam, sample site SW3, was located spproximataly 656 north, Z,188' easi
of W comer of Sectlon 8, TATN., R101W. Sampls site SW3: 12% slope; east aspact:
Wyoming big sagebrush and mixed grasses vegetation; thin residuum and slopewash from
sandstone; upland sideslope; none Lo slighl erosior: soil profile all dry at time of sampling,
B-5402

Huguston SW3 Soil Prafile Descripbion:

A horizan — D 1o 3 inches; light yellowish brown {10YR £/4) sandy loam, yellowish broan
(10YR 5/4) moist, weak medium granular siructure; sofl, very friable, nonsticky and
nonplastic consistance; common medium, fine and very fine, and few coarse roots to 14
inches; noneflervescant, neutral (pH 6 8); gradual smooth boundary.

Bw harizon - 3 to 14 Inches; yellowish brown (10YR 5/4) 1o brown (7.5YR 5/4) sandy loam,
dark yellowish brown (10YR 4/4, 48) moist, moderate medium subangular bocky struciure;
slightty hard, friable, slightly sticky and slightly plastic consistence; noneffervescent fo
slightly effervescant, neutral (pH 7.2); gradual wavy boundary.

Cr harizon (paralithic contact) 14 to 18 inches; very pale brown (10YR 7/4) sandy clay loam
{soft rock crushed for texdure analysis), light yellowish brown (10YR 6/4) molst massive
struchure; hard, friable, shightly sticky and slightly plastic consistance: few coarse, medium,
fine and very fine rools; strongly effarvascant, neutral (pH 7,3); gradual wavy boundary.
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Huguston Soil Suitability and Recommendad Salvage Depth:

Hugusicn is ertirely suitable for sahvege throughout its profile depth to the soft sandstona
paralithic contact, an average depth of 14 inches an the Salt Wells Amendment Area. The

prévious salvage depth for Hugusicn over 11 sample siles on the curent BBCC permit
araea was 14,5 inches,
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35 Kandaly Soll Series

The Kandaly soil |8 an established sodl saries mapped axensively on the plains of
southwestarn Wyoming. Kandaly lcamy sand is a deep, somewhat excessivaly drained soil
that is developing in asclian sand. Clay content is typically less than 8 parcent. It Is
mapped alona in Map Unit 10 and in complex with Huguston and Teagulf in Map Unit 458,
Kandaly is on durmed uplands. Kandaly is clessified as a "Mixed, frigid, Typic
Toripsamment”,

Kandaly was previously sampled at three sites | the current BBCC permit area, and at ane
edditicnal site (SW?2) in the Sall Wealls Amendment Area. Previous lab data for the thres
sampla sites i contained in Addendum D7-C of the cumenl BBCC permit document.
Laboratory dats for Kandaly sampla site SW2 |s containad in "Addendum D7-Salt Wells
Lab Cata” of this report.

Kandaly loamy sand, sample site S\W2, wes located appraximately 468' west, 906" south af
the NE comer of Saction 3, T.17TN,, R.1MW. Sample site SWZ: 25% sopa; NE aspect:
Wyoming big sagebrush, Douglas rabbitbrush, and Indian ricegrass vegetation; thick
aeolien sand, stabilized sand dune on NE facing sideslope; no erosion; soil proflie all dry at
fimie of sampling, 6-4-02

Kandaly S\W2 Sail Profile Descriptan:

A horizon = O fo 2 inches; pala brown (10YR 8/3) lcamy sand, brown (10YR 4/3) maist;
wikak medium granuiar structure; soft, very friable, nonsticky and nonplaslic consistence;
common fine and wvery fine, and few coarse and medium roots to 28 Inches;
noneffervescant, moderatedy acid (pH 5.9); gradual smooth boundary.

AC horizon - 2 to 15 inches; light yellowish brown (10YR 6/4) loamy sand, dark yelliowish
brown (10YR 4/4) moest; massive parting fo weak medium subangular blocky structure;
shghtly hard, friable, nonsticky end nonplastic consistence; nonefervescent, neutral
{pH 7.3} gradual wavy boundary.

C1 horizan — 15 to 32 inches; yellowish brown (10YR 5/4) loamy sand, dark yellowish
brown (10YR 4/M) maist, massivallocse structure; slightly hard, friable, nonsticky and
nonplastc consistence; few coarse, medium, fine and very roots 28 to 46 inches;
nonaffervescant, nautral (pH 7.2); gradual wavy boundary,

C2 horizon — 32 to 50 inches: yellowish brown (10YR 5/4) loamy sand, dark yellowish

orown (10YR 4/i4) moist; massivefloose siructure; loose, loose, nonsticky &nd nonplastic
consistence; noneffarvescant, slightly acid (pH 6.5); gradual wavy boundary.
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Kandaly Soil Suitshility and Recommended Salvage Depth:

Kendaly is entirely suitable for ealvage throughout its profle depth, which averages
5C inches, although the loamy sand material below 32 inches (betwean 32 and 50 inchas)
has very low organic matter cortent and is very droughly. Kandaly is bes! salvaged to 32
inches, although salvage to 50 inches is possible if this additional loamy sand material is
r‘raadlad. Kandaly was previously salvegad, on average, to 42 inches on the current BECC
parmit area,
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AT Mante Sail Series

The Monie soil s an established soil saries of moderate extant mapped in sauthwestsm
Wyoming. Mante loam is a deep, well drained soll thal Is developing in medium textiured
slopewash and sireamiain alluvium from sandstone and ehale sources, Clay content is
typically 18 to 35 parcent in the 10 o 40 inch texiure control section. Monla loem is
mapped in Map unit 8480 and as an alkaline and saline phasa in Map Unit 430. Morta s
on oaslopes, fans, and upland draineges. Monba |3 classifisd as a “Fine-loamy, mixed,
frighd Typic Torricrthant”,

Monte was préviously sampled at 6 sites in the cument BECC permit area, and at one
additional sita (SW5) in the Salt Wedis Amendmend Area.  Monte loam was also sampled in
2002 st one additional sia in the Pit 10 Exension Area. This aedditional Monte site ks
meantioned because the data supports the Monte soil series. Previous |eboratory data for
the B sample sites is contained in Addendum D7-C of the current BBCC parmit document,
Laboratory data for Monte sample site SWS s contained in "Addendwm D7-Salt Wealls Lab
Drata® of this report,

Monte loam, sample sita SW5, was located approximately 156' east, 750' narth of the SW
comier of Seclion 35 T.18N, RA0IW. Sample site SWS 3% slops; NNE aspact
Whoming big sagebrush, mixed grasses, Gardner saltbush, occasional greasewcod; local
slopewash and streamlain slluvium; upland drainage position; slighl eroslion; soil profile all
dry at time of sampling, 7-28-02.

A harizon — 0 to 4 inches; brown (10YR 53) loam, dark brown (10YR 33) moist; weak
medium platy parting to weak medium granular structure; slightly hard, friable, slightly sticky
and plastic consistence; common medium, fine and very fina, and few coarse roats to 14
inches; slightty effarvescent, slightly alkaline (pH 7.4); clear smooth boundary.

BC horizon — 4 to 14 Inches; yellowish brown (10YR 5/4) loam, dark yellowish brown (10YR
dld) moist, weak medium subanguiar blocky structure; hard, friabla, slightly stidky and
plastic consistence, moderately effervescent, slightly slksline (pH 7.4); gradual wavy
boundary.

C1 horizon — 14 to 24 inches; pale brown (10YR 6/3) clay leam, dark yellowish brown
(10YR 4%4) moist; massive structure; hard, friable, sticky and sightly plastic consistence;
few coarse, mediumn, fine and very fine rects 14 1o 35 inches; strongly effervescent, slightly
alkaline (pH 7.5); gradual wavy boundary,

C2 horizon = 24 to 35 inches; grayish brown (10YR 52) sily clay, dark grayish brown

(10YR 4/2) moist, massive structure; hard, firm, very sticky and plastic consistence; sirongly
effervescent, slightly alkaline {pH 7 4); gradual wavy boundary
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C3 horizon — 35 to 53 inches; grayish brown (10YR 6/2) silty clay, dask grayish brown
(10¥YR 4/Z) moisf; massive structure; hard, firm, very sticky and plastic consistence;
maoderately effervascant, slightly afksline (pH 7.6); gradual wavy boundary.

Cr horizon (paralithic cantact) 53+ inches; weatherad, gray clay shals badrock.
Monte Soll Suilatility and Recommended Salvage Dapthc
Monte is antirely suitable for salvage throughout s profile depth to the weathered shala or

sandsiona contact, an average depth of 53 inches on the Salt Wells Amendmeant Area. The

previous average salvage depth for Mande over & semple sifea on the cument BBCC permit
area was 80 inches.
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2.8 Tassalman Sof Sarles

Tha Tasselman soff is a local Sweetwater Counly soil mapped on the curmert BBCC permit
erea as wall as the Sall Walls Amendment Area. Tasselman is a shallow, well drained soll
that is developing in thin residuumn from sandsiona, Clay content is typically about 14 1o 26
parcant. Tasselman is mapped in complex with Winton in Map Unit 451. Tasseiman s on
hill and ridge summits, shoulders, and sideslopes. Tasseiman is classified as a "Loamy,
mixed, calcareous, frigid, shallow Lithic Tormriorthant ©.

Tasselman was previously sampled at 5 sites in the curment BECC parmit area, and at one
additional sita (SW12) in the Salt Walls Amendment frea. Previous lsboratory data for the
5 sample sites is conained in Addendum D7-C of the current BBCC permil decument.
Leboratory diata for Tassalman sample site SVWH2 is contalmed in “Addendum D7-Salt
Wells Lab Dats” of this report

Tassalman sandy loam, sample sie SWH2, was located approximately 525 east, 1,156'
north of the SW comer of Section 3, T.17N., R101W, Sampie site SW12: 10% slope; sast
aspect, Wyoming big sagebrush, mixed grasses, and occasional Gardner ssitbush
vegetation, thin residuum from sandsione; upland sideslope; slight erosion; scil profile all
dry al tima of sampling, 8-14-02,

Tassalman SW12 Soll Profile Description:

A horizen — 0 to 3 inches; pale brown (10YR 6/3) sancy loam, yellowish brown (10YR 5/4)
modst, moderate coarse platy parting to moderate medium granular structure; sofl, friable,
slightly sticky and slightly plastic consistance; comman medium, fine and very fine roots to
8 inches; moderataly effervescent, neutral (pH 7.3); gradual smoath boundary.

BC horizon — 3 to 9 inches; yelowish brown (10YR 504) sandy clay loam, dark yeliowish
brown (10YR 4M4) moist; moderate medium subangular blocky structure: hard, friable,
slightly sticky and slightly plastic consistence, moderately affervescent, neutral (pH 7.3);
gradual wany boundary,

C horizen — 5 to 14 inches; pala brown {10YR 6/3) sandy loam, yeliowish brown (10YR 5/4)
moist, massive structure; hard, frisble, slightly sticky and nonplastic consistsnce; few
medium, fine and very fina roois to 14 inches; moderately effervescent, newtral (pH 7.3);
gradual wavy boundary.

R (lithés contsct) 14+ inches; light grey, hard sandstone bedrock.

Tasselman Soil Suitzbllily and Recammended Salvage Dapth:

Tasselman is entirely suiteble for salvage throughout its profile depih to the sandstone
bedrock contact, an average of 12 inches on the Salt Wells Amendmant Area, The

previous, corrected, average salvage depth for Tasssimen over 5 sample sites on the
currant BBCC permit area was 12 inches.
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3.8 Tesgulf Scil Saries

Tha Teagulf soil is a tentative NRCS soll series mapped extensively throughout the Green
River basin of southwestern Wyoming. It was mapped on both the current BECC parmit
erea as well as the Salt Wells Amendmeant Area. Teagulf fine sandy loam is a moderataly
deep (20 to 40 inches to bedrock), well drained soil that Is developing In slopewash
elluvium and residuum from calcareous sedimentary rocks, most ofien sandstone.  Clay
content is typically less than 1B percert althowgh the sampled pedon BWE had slightly
rmora, about 20 to 22 percant below 4 inches in depth. Teagull is mapped in complex with
Huguston and Terada in Map Unit 436, with Huguston in Map Unit 452, and with Kendaly
and Huguston in Msp Unit 468, Teagulf is on many positions including shoulders,
gidesiopes, and fans. Teagull is classfied as a "Coarse-loamy, mixed, superactive, frigid
Typic Haplocalcid®,

Teagulf was previously sampled at 5 sites in the curmant BBCC permil amsa, and &t one
additional sita (SWE) in the Salt Wells Amendment Area. Previous laboratory data s
contained in Addengum DF-C of the currenl BBCC parmit docwnent  Laboratory data far
Teaguf sample site SWE is contained in "Addendum D7-Salt Wels Leb Daia® of this report.

Teaguf fine sandy loam, sampla sita SWEB, was located approximataly 156" west, 531' north
of the SE comer of Section 4, T17N., R101W, Sample site SWE: 8% slope, SE aspect;
Wyaming big segebrush, rabbitbrush, mbeed grasses, and prickly pasr cacthus vepetation:
upland sideslope; thin asolian over residuum from calcareous sandstone; slight erosion;
soil profile all dry at tme of sampling, 7-2802

Teagull WS Soil Profile Description:

A horizon — 0 to 4 inches; light yellowish brown (10YR 6/) fine sandy loam, dark yellowish
brown (10YR 4/4) moist; weak medium granuler structure; soft, very friable, nonsticky and
nonplastic consistance; common madium, fine and very fine, and few coarsa roots to 16
inches; slightly effarvescart, neutral (pH 7.2); cleer smooth boundary.

Bw horizon — 4 to 18 inches. yallowish brown (10YR 5/4) eandy clay loam, dark yellowish
brown (10YR 4/5) mosst; weak coarse subangular blocky structure; slightly hard, friaba,
slightly sticky and slightly plastic corsistance; moderataly effervescent, neutral (pH 7.3);
gredual wavy boundary.

Bk horizon — 18 lo 30 inches; very pale brown (10YR 7/4) loam, brownish yellow (10YR 6/6)
modst, massive structure; hard, friable, sticky and shghlly plastic consistance; few fine and
very fine roots 16 1o 25 inches, viclently effervescent, neutral (pH 7.3); predual wavy
boundary.

Cr horizon (peralithic contact) 304 Inches; somewhat hard, weathered, buff-colored
calcareous sandstons.

Teagulf Soil Suitability and Recommended Salvage Depth:
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Teagulf is entirely suitable for salvage thraughout its profile depth to the sandstors contact,
an average depth of 30 inches on the Sall Wells Amendment Area. The previcus averags
saivage depih for Teagull over 5 sample sitas was 28.8 inchas.
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3.10 Theyer 3oil Sarles

The Thayer soil is 8 local Bweatwater County soil mapped on deep, coarsa-oamy, non-
saline and non-akaline uplard drainages on both the current BBCC parmit area and tha
Salt Walls Amendment Ares. Thayer is developing in moderately coarse tsxtured
slopewash and drairage elluvium from sedimantary rocks. Clay cantent is iypically B io 18
percant. Thayer is mapped with major inclusions Thayer Variant and Monte in Map Unit
444, Theyer is classified &5 a "Coarse-loamy, moosd, calcarsous, frigid Typic Torriorthent”,

Thaysr was praviously sampled at 5 sites in the current BECC parmit area, and at ane
edditonal ste (SWT) In the Salt Wells Amendment Area. Previous laboratory data is
contained in Addendum D7-C of the current BBCC permit document.  Laboralory data for
Trayer sample site SWT is confained In “Addendum D7-Sall Wells Lab Data® of this repor,

Thayer sandy loam, sampie sie SWT, was located approximately 2656° west, 2.219' north
of the SE cormer of Seclion &, TATH., RA101W, Sample site SW7. 4% slope, SE ssped;
Wyoming big sagebrush, mixed grasses, occasional rabbitbrush, prickly pear caclus
vegelslion; upland drainage; slopewash and drainage alluvium; slight erosion; sail profile
all dry al Ume of sampling, 7-29-02.

Thayer SW7 Soil Profila Dascription:

A harizon = 0 1o 4 inches, yeliowish brown (10YR 5/4) sandy loam, brown (10YR 4/3) moist;
weak madium granular structure; soft, very friable, nonsticcky and nonplastic consistence;
comman medium, fing and vary fine, and faw coarsa roats to 13 inches: noneffervescent,
neulral (pH 6.6); dear smooth boundary.

Bw horizon — 4 1o 13 inches; yellowish brown (10YR 5M), dark yellowish brown (10YR 4/4)
maoist; moderate coarse subangular blocky structure; hard, friable, nensticky and nonplastic
congistence; noneffervescant, neuiral (pH 7.3); gradual wavy boundary.

C1 harizon = 13 to 30 inches; yellowish brown (10YR 5/4) sandy loam, dark yellowieh
brown [10YR 4i4) moist; massive structure; hard, friable, slightly sticky and plastic
canssienca; common fine and vary fine, Erdhvnuﬂas!rdnmdluﬂmﬂaﬁtuiﬂlm

slighthy aﬂarl.-unarﬂ, reutral (pH 7.0); gradual wavy boundary,

C2 horizon — 30 to 50 inches; yellowish brown (10YR 5'4) sandy loam 1o sandy clay loam,
dark yeliowish brown (10¥R 4/%8) moist, massive structure; very hard, friable, sticky and

;liﬂhlhf plastic consistence; moderalely effervescent, neutral (pH 7.3), gradual wavy
cundary,
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Cr horizon (paralithic contact) 50+ nches; somewhal had, wealherad, buff-colored
sandsions.

Thayer Soil Suitability end Recommended Salvage Depthc
Thayer is antirely suitable for salvage throughout its profile depth to the sandstone or shale
contect, an average depih of 50 Inches on the Salt Wells Amendment Area. The previous

average salvage depth for Thayer over 5§ sampls sitea on tha current BBCC parmit area
was 41 inches.
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3.11 Thayer Variant Scil Series

Thayar Variant loam is a new soil and was only idenfified in 2002 on the Salt Walls
Amendment Arsa | was not previously mapped in Sweetwater County or in the curment
BBCC permit srea. Thayer Variant is a major inclusion {15%) in Map Unit 444 (Thayer fine
sandy loam, O to 6% slopes) Thayer Variant occuples concave posifions where more
effective precipifation is present and the Wyoming big sagebrush and mixed grasses
vegetation is mora productive.  Thayer Varianl has a *mollic” epipadon which is a surfaca
hertzan (or horizons) at keast about 7 inchas thick that has a dark color and sufficient
crganic matier conlent.  Although Thayer Variant does not oocupy a large acreage, it is a
distinct soil inclusion with Thayer In upland swale and drainage positions. Because |t s
only & soil inclusion, nol a ramed sail in @ map wnit name, it was sampled only once on the
Sall Wells Amardment Ares

Thayer Variant loam is a moderstely deep (20 to 40 inches to badrock), wall drained soll
that is classifiad 2= & "Fine-loamy, mixed, calcarecus, frigid, Aridic Haplustol®. Typically, a
Hapilustoll is not mapped in & "ypic-anidic” soil molsture regima but tha soil is present in
concave or swale positions due 10 increasad moisture effectivensss.  Leboratory data for
Thayer Variant, sampée site SW14, is contained in “Addendum D7-Sakt Wells Lab Data” of
this repon.

Thayer Variant loam, sample site S\WH4, was located epprosimataly 1,344" west, 563° porth
of the SE comer of Seclion 4, T.1TH, R10MW. Sample she SWi4: B% slops; east
aspect; Wyeming big sagsbrush (up to 3' tall);, upland swale dreinagewsy; moderataly fine-
textured slopewash and drainage alluvium; no erosion; slightly moist between 18 and 25
inches &t the time of sampling, 8-14-02.

Thayar Variant SW14 Soil Profile Description:

A harizon — 0 to 4 inches; brown (10YR 5/3) loam, derk brown (10YR 3/3) moist moderate
ccarse platy parting (o moderate medium granular structure; soft, very frisble, slightly sticky
and slighlly plastic consistence; common coarsas, medium, fine, and very fine roots o 18
inches; noneffervescant, neutral (pH & 7); gradual smoaoth boundary.

Bwi herizon — 4 o 10 inches; brown (10YR 4/3) loam, dark brown (10YR W3] moist;
moderale medium subangular blocky struclure; slightly hard, friable, slightly stcky and
Plastic consisience,; noneffarvescent, neutral (pH 6.6); gradual smeath boundary,

Bw2 herizon — 10 to 18 inches; yellowish brown (10YR 6/4) sandy loam, dark yallcwiah
brown (10YR 4/4) moist, massive partng to moderate medium subangular blocky structure;
hard, frigble, slightly sticky and nonplastic consistence; glightly effervescent, neutral (pH
7.1} gradual wavy boundary.
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Bk harizon - 18 to 25 inches; yellowish brown (10YR 5/4) sandy clay loam, dark yellowish
brown (10YR 4/4) massive struciure; hard, frisble, sticky and slightly plastic consistence,
feww coarse, madium, fing and vary fing roots 18 o 25 Inches; strongly affersescant, neutral
(pH 7.3); gradual wavy boundarny.

C horizon = 25 1o 34 inchas; light yallowish brown (10YR 6/4) sancy loam, vellowish brown
{10YR 5/4) moist; massive structure; hard, firm, sticky and slightly plastic consisience; few
cosrse, fine and very fine rools 25 1o 34 inches; strongly effervescent, neuirgl, (pH 7.3%
digging stopped by suger refusal — difficult fo detarmine whether coarse fragment (cobbla)
or bedrock.

Theyer Variant Soil Suitability and Recommended Salvage Dapttt:

Thanyer Varient is entirety suitable for salvaga throughout its profile depth, an averags dapth
of 34 Inches on the Salt Wells Amendment area,
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212 Terada Sail Serias

The Terada soil is @ local Swestwater County scil which has been mapped on both the
current BECC parmil area and the Salt Wells Amandmert Area. Terada sandy loam is
moderately desp (20 io 40 inches to bedrock), well drained soll thal is developing in
slopewash alluvium and reslcuum primarily from sandsions, Clay condert is typécally 12 io
18 percant. Terada is mapped in complex with Teagulf end Huguston in Map Unit 438, and
in complex with Huguston and Rock Owuterop in Map Unit 468, Terada is on many posifions
including hills, ridges, sideslopes, fana, and toesiopas. Terada s clessified as a "Coarse-
lcamy, mixed, calcarecus, rgid Typic Tomiarthant”.

Terada sandy loam was praviously sampbed at 4 sltes In the curment BBCC pearmit erea, and
&l one addiional site (5W4) in the Salt Wells Amendment Area. Pravious laboratary data
i% comtained in Addendum D7-C of the current BBCG permit document. Laboratory data for
Terada sample site SW4 is contained in *Addandum D7-5alt Wells Lab Dats” of this report.

Terada sandy loam, sampls siie S\W4, was [ccaled approximately 87 5'wast, 1, 438" south of
the NE comer of Secfion 9, TATH., R10MW. Sample site SW4a: Eﬁ'usinpa Eupur.l,
Wyoming big sagebrush, mixed grassas, and oocasional prickly pear cactus

upland sidaslope; local alluvium over residuum from sandsions; Bllnh'l aroslon; sail pml.‘lha
all dry at time of sampling, 7-26-03.

Terada 5\VW4 Sail Profile Description:

A horizon = 0 to 3 inches; brown (10YR £/3) sandy loam, dark brown (10YR 4/3) moist;
weak medium granslar siructure; soff, very friable, shighily sticky and slightly plastic
conaistenca; comman medum, fine and very fine, and few coarse rools 1o 14 inches;
moderataly effervescant, slightly alaline (pH 7.4); clear smooth boundary.

Bw horizon — 3 to 8 inchas; yellowish brown (10YR 6/4) sandy loam, dark yeliowish brown
(10YR 4/M) moist; moderats, madium subangulsr biocky structure; slightly hard, friabla,
shightly sticky and shghfly plastic consistence: slightly effervescent, neutral (pH 7.3);
gradual wavy boundary

C horizon — B to 30 inches; yellowish brown (10YR 504) sandy loam, dark yellowish brown
(10¥R 4/4) moist; massive struciure; sligntly hard to hard, frisble, slightly sticky and slightly
plastic; few coarse, medium, fine and very fine rools 14 to 30 inches, moderataly
offervescant, slightly alkeline (pH 7.4); gradual wavy boundary,

Cr horizon (paralithic cortact) 30+ inchas; somewhat hard, weathered, bufi-colored
sendsiona,

D7-28 May 2003
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Terada Soil Suitebility and Recommended Salvage Depth:

Taraca is enticely suiteble for salvage throughout fs profile depth to the sandstone contact,
an average depth of 30 inchas on the Salt Walls Amendment Area. The previous average
sdlvage dapih for Terads over 4 sampie siles on tha current BBCC pammil area was 25.5
irches

D7-20 May 2003
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3.13 Winton Sail Series

The Winton soil is a local Swestwater County scil which has bean mapped on both the
current BBCC permd area and the Salt Wells Amendment Area. Winton very channary
gandy |oam is a very shallow (less than 10 inches to bedrock), well drained sail that is
devaloping in thin residuum from sandstone or shale, Clay content is typically about 10 1o
24 parcent. Winton is mapped alons in Map Unit B, in complax with Tasselman in Mag Unit
451, in association with Harsley and Rock Outcrop in Map Unit 458EF, and in association
with Rozk Outcrop and Horsley in Map Unit 455, Winien is on ridge crests, backslopes,
and some sideslopes. Wintan is classified as a "Loamy, mixed, calcareous, frigid Lithic
Torriothant”.

Winton very channery sandy loem, sample site SW1, was located approximately 719 wes!,
656" narth of the SE comer of Section 34, T.1BN., R.101W. Sample site S\W1: 16% slops;
ESE aspect, Wyoming big sagebrush, Gardner saltbush, some mixed grassas and forbs;
backslope of sandstone ridge; thin residuum from calcareous sandstone; no erosion; sail
profila maoist from 1 1o 4 inches at the tima of sampling, 5402

Winton SW1 Soil Profile Description:

A horizon — 0 to 2 inches; pale brown (10YR B3] very channery sandy loam with about
B60% % o 3° sandstone channers on the soil swface and about 20% channers in the
horizon, brown (10YR 5f3) moist; moderate madium platy parting to moderats medium
granuiar struciure; slightly hard, wery friable, slightly sticky and plasfic consistence:
comman fine and very fine, and few coarse and medium roots to 7 inches; modarately
effervascant, nautral (pH 7.3); gradual smooth boundary.

BC horizon - 2 o 7 inches; yellowish brown (10¥R 5i4) channery sandy lcam with about
25% sandstone channers, dark yellowish brown [10YR 4M4) moist wesk medium
subsngular blocky structure; slightly hard, wery frisble, slightly sticky and plastic
consistence; strongly effervescent, slightly alkalina (pH 7.4); gradual wavy boundary.,

Ck horlzan = 7 to 3 inches; brownish yellow (10YR 6/6) very channery sandy clay loam with

aboul 40% sandstone channers, yedlowish brown (10YR 5%) moist massive structure:

slightly hard, friable, slightly sticky and slightly plastic consistence; few coarse, medium fine

ﬁnﬂwﬁm rocis 7 10 9 inches; sirongly effervescend, neutral (pH 7.3); gradual wavy
dary.

R (lithic contact) B+ inches; hard, somewhat fracturad, calcarsous sendstone,
Wirton Soil Suitability and Recommended Salvage Depth:
Wirtton is entirely suitable for salvage throughout its profile depth to the sandstone or shale

contact, an average depth of 8 inches on the Sait Wells Amendment Aree. The previous
avarage salvage depth for Winton over 5 sampile sites was 8 inchas.

D7-31 May 2003
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TABLE D7-S5W1
LIST OF SOIL MAP UNITS AND RECOMMENDED SALVAGE DEPTHS
SALT WELLS AMENOMENT AREA
I"Enr';l-:nl"'lm Map Linit Mame Salvage Biptli
8 Winton very channery sandy loam, 0 to 45% siopes e
10 'Kandaly lcamy sand, & to 15% siopes 32" ar 50
436 Teagulf-Hugusicn-Terada compleax, O 1o 6% Slopas 25"
444 Thayer fine sandy lcam, O io 6% slopes 48"
445AH Haorsley-Haterton complex, O to 5% slopas 10°
446CD | Horsley-Haterton complex, 6 10 15% siopes 10
451 Tasselman-Winton complex, 3 ta 30% slopes o
452 Hugusion-Teagulf complex, 3 1o 10% slopes 207
458EF Winton-Horsley-Rock Oulcrop essociation, vary steap 4"
RO=0
458 Rock Qutcrop-Wirion-Horsley associsiion, steep g
RO= 0O
(481 | RockLand, 0o 75% siopes o 1
464 Bolus-Horsley complex, 0 to 30% siopes &
L6 Huguston-Rock Oulcrop-Terada compiex, 6 to 30% slapes 15
RO=0"
487 'Huguston-Harsley-Haterton complax, 6 to 30% slopas 12
456 Kandaly-Huguston-Teaguif complex, 3 to 30% siopes 25
480 Monte loam, alkaline and saline phasa, 0to 3% skopes -
2460 Marite loam, O to 6% slopes 53
481 Christran-Dines complex, 0 o 3% slopes -
DL Disturbed Land 0

'See discussion of Kandaly Sail Saries, Saction 38,

*Map Units 480 and 481 are not wilhin the proposed disturbance areas and wera not
evaluated for sod suitability and recommendad salvage dapth.
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TABLE DT-5W2
S0IL CHARACTERISTICS AND TAXONOMY

Torrinrthent

SALT WELLS AMENDMENT AREA
Soll Sample Recommended
Soil Serles Soil Depth No, Salvage Depith Soil Classification’ Soil Series Status’
BOLTUS Very Sallow & SWE, W1, B3 8 Clayey, smeclitic, calcarscus, frigid, Established, 031 587
Shallow shallow Typie Toriorthent
CHRISMAN Deep - - ;m:. hi:'bd_.r?nﬁwmcﬁvu, GalcAmos, Tanlative, 032003
 DWNES Deep - - Hm—sﬁ mMEond, SUpRrEcve, calcareous, | Temaive, 012003
frigid Typic Tomiluweent
HATERTON Shallow W1 15 Loamy, mixed, superaciive, calcarsous, | Esiabished, 02003
B frigidl, shallow Typic Torifleven:
HORELET Very Shallow e 7 Loamy, mixed, calcarecdus, frigid, shallow | Swestwaler Co, 021670
- Typic Tomorhent
HUGLESTON Shaliow 5Wa 14 Loamy, mixed, superactive, calcareous, Estatiished, 032003
shallow Tomiluvant
[ KANDALY Deep Wz 32 to 50 Meced, frigid, Typle Tompsamment | Establishes, 0771985
WONTE Desp SWE £3 Fne-lcamy, mixed, suparactive, E=tablished, 03/2003
calesrecus, frigid Typc Tormifluent
TASSELMAM | Shallow B¥ 2 12 Loamy, mixed, calcareous, frigid, shalow | Swectwater Go, OR1981 |
Litkia Temiorthont
TEAGULF hModemately Deap & a0 Coarse-loamy, mixed, supsmctive, figld | Tealallve, 021980
Haplocalcid
THAYER Deep EWT 50 Coarse-Inamy, mbced, calcereous, Ingid | Sweebwaler Go, 001953 |
Typit Tamerthent
THAYER VAR. | Moderately Doep S 34 FinaJoamy, mixed, Calcarenis, ngid Sak Weils amend area
Aritie Haglustoll
TERADA Moderately Deep = 30 Coarse-lpamy, mixed, calcarsous, figd | Swoetwater Go, 021672 |
Typic Tonricethent
WINTON Vary Shallow S0 8 Loamy, mixed, calcareous, rigid Lithic | Sweetwaler Go, 02/ 1881

! information abiained from coment NRCS official Soll Seres Description as presant on the NRCS Officlal Sedes Deseription (050 intornet slie.
Imformation for local Swestwader County Soils (Horsley, Tasselman, Thayer, Terada, and Winion) obéainad from NRCS files for Sweebsater

Courty.
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ADDENDUM D7

SALT WELLS LAB DATA
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OLIZEI0StE ST 12.5 B B0 T8 B LOAMY SAND 0 04
MLESTOSID BV -3 wy TR 140 B0 SANDYLOAM  0E i7
OUNIRIOETN S 204 168 TALC 120 148 EBAMDY LOAM 08 it
DIZEDEIE SN LU ] are SED 2o 200 SAMDY CLAY LOAM 153 10
Bhhraviaens for axracincls: PE= Safeind Basin Exrac], HE050e waint soiuble AR DTRA= Ammanum Biestenss DTRA, AAD= Asid Asmeanim Oznlals
Sliaviaton usad in scid Base a : T8 Tofal Sullyr, AR= Aiid Pase, ATP= Acki Base Potential, PyrS= Pyriic Seiter, PyreOirges Pyritie Sulfur + Organic Suls, Neo, Pol= Neutealissios Pobeollal ©
Wiscellaneous Abtrevitions: SAR Adsomton Rao, CEC= Cation Exctanga Cigacty, E5Ps Exchangeabs Sodur Peroentage )
Rerviewed By;

i ] &
H2y Ehesiay
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IRRET s IOUNTGEA LADOQtonids, Ind.

1633 Terma Avems

Shorslan, WY B2ECH
Lofd
Black Butte Coal Company o
Clignt Project I0: Salt Welis Faint of Rocks, Wy St AME510513
Dalé Recenved: 051202 Fepert Dt DRPETD
EL
Lab I Samphy i Doy pH Sallrasn o5 Calcum  Nagnesium Sodiim RaFt
[Inchea) Ll < firmhoalon magil mirzl il

ol T 15«32 732 ) — oAl 220 o8]0 a7 ()
D10ES{05980 BT 15-42 ra 8 o1 18 ore oo 0.8

Ahtwesiatinns for edractanls PE= Eahuratad Pasis Exltast, H2 S0 vaier sclubls ARLDTRA: Ammgnium Bmibomls-DTRA, A&0= fcid Ameoniom Colale

Ahtewvistinos used in acid base sccoostivg: T.5.= Total Sullu, AB= Add Baga, ARPe Ack Fass Potential Pprfi= Pyntle Subr, PyreOegs Pyriic Sullyn + Organio Sslle, Meul PolLs Mewaiessan Paenlial

Mtcsllanecua Abbiedations: SAR- Soflam

Reulswnd By

Jomy Srasiay
Bois Lal Superisos

. Fafin, CEC= Calioe Exchaegs Capscdy, ESPs Exchingeabls Sodivm Perentage
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1633 Taive Asius
Sterkan, W B2001

Pagz 4 ol 4
Black Butte Coal Company
Chent Project ID: Salt Wells Podnl of Rocks, WY o NOTDZ5 0513
Dale Recalved: DE2802 Feport Dals- DREZACE
Cimamic
LLa id Sample Id Cupins WFS b il Clary Tiexlirs cog Maae
{Inches) % & % % T % W
HOZE10818  BWe T5- 32 CE| (X 7o B0 DAY BBHD 03 0.5
HI2E105130 TAE 1512 7.8 B0 ED a.n LERATY SAHD 0a 5

ichravaions for setraclans PE= Saturaled Paslo Extracl, H2DS = wales soluble AB-DTRA= Ammanum Boartonate-DTPA, &80 fck Ammenum Caalals

\krvinbont umed is acid biss sessmiling: T.5.= Total Suller, AB= Add Base, ABP= Acid Base Poiential, PyrS= Ptz Sulfer, Pyreig= Pydlie Suihor « Clsganic Sulfur, Ned, Pol = Neciralizslion Pelesilsl

vEnenlarmous Abkvey lilions S4R= Sodkam 1 Raltio, CEC= Cation Exchange Capacity. E5P= ExcRanzsable Sodius Perceiiags

Royawed By |
JPERE—— T
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Inter -l JoUntoain Laboralorlds, Ing.

163 Tama Averum
Ehandan, WY IR0

Paga 1 of 4
Black Butte Coal Company ¢
Chant Project 10: Salt Walls Paint of Rocka, WY Sa| EOI0PEI0513
Dipte Fecated: D812/02 Fieper! Dater DAY
EC
Labid Sample i Diaplihr FH SEtraten [ = Calsum Wagresium Sodim SAR
[P b} B2 L] Ertakicm messl. ragl il

A 0-2 73 i T E ZaT oer ) — e
MOs10534 BV x-7T | b i | Lan 1.72 053 LF- o
MOFS10E1s 5 F-4 T3 il 113 107 0Et 194 L
mioeE1esrs Sa o-2 ne 8.9 kT 1.81 0 056 .54
DES1e81T Sl 215 Ta 4 aA% TR 181 oEa 158
MEIF1EE18 SR 15-22 T 34 =1 b} 20 020 ar &
0C3E10619 SNZ XIr-% 1. ] na o3 110 EL] 104 197
MCRSIE20 S 03 BES a7 A58 120 132 oEa n43
Dio2E0E21 BN 1-14 - 488 0D +87 1.28 am n&T
10251052 SIG 4-18 3 ars 050 FE 148 oyn ({4

Acbviztions for exracianis: PE= Salurmed Passe Exirad, H2iS ok wplet souble ABDTEA= Amemonium Bicarscnate-OTPA, AAD= Acd Ammaniym Oxalae

Abbreviations usad in acid baws coslinting: T.5.= Tolsl Sullur, A8= A Bass, ABF= Acd Basa Polential, PyrS= Pyriie Sallu, PyrOrgs Pyrlic Suhe + Cepanic Subr, Newt Pot= Nesfrakzatizn Polonginl

Utigcslaneous Abbrevations: BAR= Sadum Adsorplion Fatn, CEC= Calin Exchangs Cacdely, ESP= Exctangeabln Sodum Percentage
Reviewnd By: i

Joey Shesley L

Hoil Leb Supanisor
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Aebrevialicns weed M ackd bee sccoundng: T8 = Tolal Sutur, AB= Acxd Bass ABP= Add Bass Palersial PyrS= Byrlic Suthir, PyreOiga Pyrie Sallr & Crgares Sufur, el Pob= Mestralizatiss Pelssial

Wisoo fanecus Abbrndaions. EAR= Sodu= Asswgeion Aatic, CEC Caflon Erchanps Copacity, E5Pe Excharga il Sadiam Perosriloge

it Ely - L - .
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none | ddy-ag-aseac] 200 ¢ 1 usuaes jaedn) EusmnanAny g




0

Intes-lliountoin Loboratones, Ing,

Black Butte Coal Company
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Mimceiimaous Abbreviation: SAf= Sodum Adsoplion Ralo, CEC= Calin Exctange Copacty, ESPe Eschanpeabie Sodumn Perceniage
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