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SUBSIDENCE }TONITORING

there is no subsldence monitoring done on this permit.
coal preparaEiorr area and undergtound rnining does not occur.

This perni t  is a
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VEGEEATIION UONITORING OF THE
EURFACE FACIITITY TE8T PIJOT IX

AT tgF WELL'INGEON PITAIIT

L992

INTRODUCtrIOII

Arevege ta t ion tes tp ] "o twagcons t ruc teda t theWel l i ng ton

preparation Plant in December 1990. The plot was designed under

the direction and aPproval of the state of utah, Division of oil '

Gas & Mining (DOGM). This plot was implemented to replace an

earlier test plot that waB removed to facilitate operations at

the Wellington eite.

Potential species to be used at the time of f inal

reclamation of the area were planted on the plot as si 'ngle

species rows and in nixtures. AII treatments were replicated

three (3) t imes. An rras-builtfr drawing of the revegetation t 'est

ptot is shown on Table I of this report. The single species and

the number for which they correspond on the rras-builtrr drawing

are shown on Table 2, The seed nixtures planted are shown on

Tab1es 3-6 .



MEI[HOD8

oualitative Data

Quatitative information was recorded on data sheets

including: estimated precipitation, slope, exposure' animal

disturbanse and other apPropriate notes'

Cover and Composition

It was obvious from the init ial aesessment of the plot that

most of the cover was dominated by trweedyrr species, whereas,

only a very small percentage of the total sover would be

represented by rrdesirablerr species. Because of the obvious

dominance of the weedy species and the homogeneity of the cover'

a great deal of t ine was not spent recording cover by species.

Instead, only one quadrat was placed in the center of each

treatment. Cover estimates were nade using ocular nethods with

meter square quadrats. Species composition was also asEegsed

from the quadrate.

Species Densitv

Species density for both woody and herbaceous species were



recorded by count,ing the totaL number within each treatment

(subplot) and then by taking the mean value of these.

Raw Data

Raw data sunmary sheets were included in this report to

fac i l i ta te any addi t ional  s tat is t ica l  analyses-

REEUI,TB

oualitative fnformation

euatitative data and other infornation are reported on Table

7 of this report.

Cover

As mentioned in the rrMethodsfr section, cover of the plots

were very much doninated by rrweedYrf species. To show this, cover

was recorded in each plot  (Table 8).  The numbers (1*20) and

Ietters (A-D) on the top of the data sheets of Table I represent

the treatments (species & mixtures) that correspond to Table 1'

As one can observe, there is very tittle variance between

subplots.



With little exception, the cover and the species represented

are quite homogeneous and almost exclusively weedy, exotic

plants. The rnean cover of all treatments combined was 46-67*

(Std.  Dev. = 5.40).  Mean total  cover and cover by species area

shown on the last Page of Table 8.

Species Densitv

Beeause the cover was represented by So many nreedy speciest

nore attention was given to I 'desirablerf species density which was

recorded for bot/: woody and herbaceous species' Yellow

sweetclover followed by alfalfa, Lewis fLax, intermediate

wheatgrassi, blue grama, sunflower and Sguirrelltail had the

greatest densitiee. Poorest reeult,s came from western

wheatgrass,  gal}eta,  yarrow, Paci f ic  aster '  and ni lkweed. The

most successful  rn ixture was rrDrr ,  which had L,546.87 indiv iduals

per acre. Table g shows the mean densities for each treatment of

individual species and Table 10 for the mixtures-



TABLE 1:
IIAS-BUILTII

gt IRFAcEFACIIJ ITYRFCIJAr. iAI I IoNrESEPIJoTs! I I
WELIJINGTON PREPARJATION PT,ANT

I,IT. NEBO S?IENTIFIC
December 1990

(West)

(Eas t )

T
I

3 0 t
I

I
I

* For species Planted, refer
** For species in mixtures A

ADDITIONAL NOTES:

to corresPonding numbers on
- D, refer to Pages 3 -  5.

page 2 ,

o All  seeding was calculated € 60 PI'S/ftz '

o Seed was bioadcasted and raked'
o Entire Plot was hYdromulched'
o FIot teit i f ized € 80 lb/ac nitrogen; 160 l! /aq phosphorus'

o  P to t  was  fenced .8 'h igh  and  bu r ied  to  dep th  o f  8 r r .

o Ptot was gouged l8rr wide X 25rr long X 5rr deep'

g o t

g 0 t

1
7

2
o

I
5

1
9

I
3

I
5

I
4

1
1

A D

5 1 6 I 2 4 9 7 1
o

3 I
2

I
I

c B

1
0

4 5 1 3 6 2 7 I 9 2
o

1
5

1
2

I
1

1
3

I
6

I
4

I
9

I
7

I
I

B c

D A

1 2 3 4 5 6 7 I I I
0

1
1

I
2

I
3

1
4

I
5

1
5

1
7

I
I

1
9

2
o

c D

A B

SINGI,E SPECIES'I MIXTIIRES'T



TABLE_4:

SCIENTIFIC NAME

SURFACE FACIIJItrY
WEI,LINGTON

RECLAI,TATION
PREPARATION

|EEgtr PIJOEB
PI,ANT

SINGLE SPECIES PIJANTED

COI'NJION NAI{E

f =
2=
3 -
4=
5=
6 :

8 :
9=
10

GrasseE

Elymus hisPidus
Elymus snithii
Ellnuus trachYcaulus
Boutelous gracil is
Elymus cinereus
Hi lar ia jamesi i
Stipa hymenoides
Sitanion hystrix
Sporobolus airoides

= Sporobolus cryptandrus

I L=
L2=
13 :
14=
15=
16=
17=
18=
19 :
2O=

Achil lea millefolium
Aster chilensis
Asclepias speciosa
Helianthus annuus
tlledieago sativa
MeI i lotus of f ic inal is
Penstemon eatonii
Penstemon palmeri
Linum lewsii
Sphaeralcea grossulariaefolia

Intermediate Wheatgrass
Western Wheatgrass
Slender Wheatgrass
Blue Grama
ct. Basin WiIdrYe
Galleta
Indian Ricegrass
SquirreIltail
Alkali sacaton
Sand Dropseed

Yarrow
Pacif ic Aster
Milkweed
Sunflower
Al fa l fa
YeIIow Sweetclover
Eatonrs Penstemon
Palmer Penstemon
Lewis Flax
GIobemaIlow

Forbs

t



TABLE 3:

Species Mix A

SCIENTIFIC NAI{E

EIIRFACE FACIIJITY
WELTJINGTON

RECIJAMATION
PREPARATION

TEStr PLOEE
PIJANT

MIXTI]RES PI,ANTED

COMMON NAME

GRASSES
Elymus smithii
Elymus trachycaulus
Elymus cinereus
stipa hlmenoides
Sporobolus airoides

FORBS
Achi l lea mi l lefol ium
Aster chi lensis
Helianthus annua
Medicago sativa
Penstemon palmeri

SHRUBS
Artemisia tridentata wYo'
Atriplex gardneri
Atriplex canescens
Ceratoides Lanata
Chrysothamnus nauseosus

Western Wheatgrass
Slender Wheatgrass
Gt. Basin WildrYe
Indian Ricegrass
Alkali Sacaton

Yarrow
Paci f ic  Aster
Sunflower
AlfaI fa
Palmerrs Penstemon

Wyoning Big Sagebrush
Gardnerrs Sal thush
Four-winged Saltbush
Winterfat
Rubber Rabbitbrush



TABLE 4:

SURFACE FACfLIIY RECLAI'IATION
WELLINGTON PREPARJATION

TEBT PI.OTS
PI,ANT

species Mix B

SCIENTIFIC NAI{E

MIXTIIRES PI,ANTED

COMI,ION NAI.{E

GRASSES
Elymus hisPidus
Bouteloua gracil is
Sitanion hystrix
Sporobolus airoides

FORBS
Asclepia speciosus
Linum , lewsii
Mel i lotus of f ic inal is
Penstemon eatonii,
Sphaeralcea grossulariaefolia

SHRUBS
Artemsia nova
Atriplex confertifolia
Chrysothamnus nauseosus
Kochia prostrata

Intermediate Wheatgrass
Blue Grama
Squirreltail
AIkaIi Sacaton

Milkweed
Lewis FIax
Yellow Sweetclover
Eatonf s Penstemon
Globernallow

Black Sagebrush
Shadscale
Rubber Rabbitbrush
Sunner Cypress



TABLE 5:

Species Mix c

SCIENTIFIC NAI{E

SURFACE PACIIJXITY
WELLINGTON

REeLAIIATION
PREPARATION

EEBT PIJOtr8
PI,ANT

MIXTURES PLANTED

COMMON NA}TE

GRASSES
Elyrnus smithii
Hi lar ia jamesi i
stipa hyrnenoides
Sporobolus crytandrug

FORBS
Achittea rnil lefoliurn
Aster chilensis
Helianthus annua
MeIi lotus of f ic inal is

SHRUBS
Atriplex canescens
Atriplex confertifolia
Ceratoides lanata
Kochia prostrata
Sarcobatus vermiculatus

Western $lheatgrass
Galleta
Indian Ricegrass
Sand Dropseed

Yarrow
Paci f ic  Aster
Sunflower
Yellow Sweetclover

Four-winged Salthush
Shadscale
Winterfat
Summer Cypress
Greasewood



TABLE 6:

STIRFACE FACII,XTY RECI,AT{ATTON
WELLINGTON PREPARATION

TE8!t PLOTS
PI.,ANT

Species Mix D

SCIENTIFIC NAIiIE

MIXTIIRES PI,ANTED

COMMON NAI'IE

GRASSES

Elymus hispidus
Bouteloua gracil is
oryzopsis hymenoides
Sitanion hystrix

FORBS
Asclepia speciosus
Linum lewsii
Medicago sativa
Penstemon eatonii
Penstemon palmeri
Sphaeralcea grossulariaefolia

SHRUBS
Artemisia tridentata wyo.
Artemsia nova
Atriplex confertifolia
Atriplex canescens

fntermediate Wheatgrass
BIue Grama
Indian Ricegrass
Squirreltai l

Milkweed
Irewis FIax
AI faI fa
Eatonrs Penstehon
Palmerrs Fenstemon
Globemallow

Wyorning Big Sagebrush
Black Sagebrush
Shadscale
Four-wing Saltbush



TABLE T:
CA8TIJE VALLEY RESOIIRCE8

QUALITATTVE SAI,IPI,ING DATA SHEET AND

QUAI{TITAIIVE / QUAI.,ITAf IVE NOTES
1992

grTE NAl,tE: (Newt surface FaeiLtlY-ELEE

AREJAI Wellington Preparation Plant

DAIEI 9 SePtember 1992

I |ORKER8: P' COI}iNS

8LOPE: 0-1 deg.

EXPOETIRE:

AREiil: .5 acre

AIIIIiIAL, UEE/DI8fURBAI{CE : Stight

ERO8ION: none

COVER: (see quantative data)

DOMIIIANII PITAIIT EPECIES OBBEnVED: (see quantative data)

NOlfEs ! 1) See rePort.



TABLE 8: Cover data.

WELLINGTON PREPARATION PLANT

Slope:0

Expoeure: 0

Sample DetE: I SePt. lg92 1 2 3 4 5 6

SURFACE FACILITY FLO']

SHRUBS

FORBS

l(ochia scopf,rla 0 0 0 0 0 0

Salsola iberica 5 0 1 5 T3 35 1 0

Halogeton glomeratus 60 55 25 fr 10 30

Sphaeralcea grossulariaelolla 0 0 5 0 0 0

Medioago sativa 0 0 0 0 0 0

Melilotus offlclnalis 0 0 0 0 0 0

GRASSES

Elymus trachycaulus 0 0 5 0 0 0

Boutelous Eracilis 0 0 0 0 2 0

COVER

Total Llvlng Cover 65 55 50 4E 47 40

Litter s 2 5 1 0 1 5 s
Bareground 20 30 30 30 30 35

Rock 1 0 1 3 1 5 1 2 E 20

% COMPOSITION

Shrubs 0.00 0.00 0.00 0.00 0.00 0.00

Forbs 100,00 100.00 90.00 100.00 s5.74 100.00

Graeses 0.00 0.00 10.00 0.00 4.ffi 0.00



TABLE 8: (cont inued)

7 I s 1 0 11 1 2 1 3 1 4 1 5

0 0 0 0 0 0 0 0 0

25 25 35 25 35 25 30 20 1 5

20 1 5 5 1 5 1 0 20 1 5 30 20

0 0 0 0 0 0 0 0 5

0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0

0 0 0 0 0 5 0 0 0

45 4 fi {o 45 50 45 50 40

5 t 5 1 0 1 5 5 1 5 1 5 1 5 1 5

35 30 30 20 20 t 0 20 20 25

1 5 1 5 20 25 30 fr 20 1 5 20

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

100.00 100.00 100.00 100,00 100.00 90.00 100.00 100.00 1m.00

0.00 0.00 0.00 0,00 0.00 10.00 0.00 0.00 0.00



TABIEI8: (continued)

1 6 1 7 1 8 1 9 20 A B c D

0 0 1 0 0 0 0 0 0 0

20 5 30 25 25 25 35 35 25

r0 30 5 25 25 25 5 1 0 25

0 0 0 0 0 0 0 0 0

1 0 0 5 0 0 0 0 0 0

0 0 0 0 0 0 0 1 0 0

0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0

40 35 50 s0 50 50 40 55 50

5 1 0 1 5 1 0 20 5 1 0 1 S 1 0

fr 25 20 20 1 0 20 30 t 0 20

30 30 r5 20 20 fr 20 20 20

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.m 0.00

100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.00



TABLB 8: (  conEinued )

WELLINGTON PREPARATION PIJNT

Slooe:0

Exposure:0

MEAN STD,DEV. Sample Date; I Sept. 1992

SHRUBS

FORBS

o.42 2,M ltuchia acoporia

n.s3 9.35 Salsola iberlca

21.$ 11.08Halogeton glomeratut

0.4? 1.41Sphaeralcea groeeulariaefolia

0.63 2.24Medicago satirra

0.42 2.04 Melilotue offlclnalie

GRASSES

0.21 1.02Elymus trachlefulus

0.29 1.08Boutelous oncilis

COVER

48,87 5.40 Total Livlno Cover

10.50 4.78 Litter

n.u 7.ffi Bareground

19.2S s.73Rock

% Compoeltion

0.00 0.00 $hrubs

98,99 2.89 Forbe

1.01 2.89 Gra$ses



TABLE 9:

PLOE SIIIiiI{ARY OF

Wellington Surface

grNGr,E gPECrEg DENErlv (1e92)
for the

nacilitY Revegetation Test PIot

I
2
3
4
5
6
7
I
I
10
11
L2
13
L4
15
15
T7
18
19
20

PLOT NO.I

* plot numbers and species ptanted in that plot are listed below-

I.{EAI'I DENSITY
l ' 90  f t ?  (n -3 )  l

3 , 67
0 .  00
2 .00
3 .00
0 .33
o.  oo
2 .00
2 .33
1 .  00
0 .33
o.  o0
0 .00
0 .  00
3 .00
8 .00
9 .67
0 .  67
2 .00
o .67
4  . 67

MEAN DENSITY
lAc re  (n=31 l

L77  6 .28
0 .00

968 .00
1452 .00

159 ,72
0 .00

968 .00
LL27 .72

484 .00
L59 .72

0,  oo
0 .  00
0 .00

1452 .  O0
3872 ,00
4680 .28

324 .28
968 ,00
324 .28

2260 ,28

f=
Z=
J=
4=
5=
6=
7=
8 :
9 :
10
11
L2
13
L4
15
15
L7
18
19
20

Elymus hispidus
Ellnnus smithii
Elynus trachycaulus
Boutelous gracil is
Ellrurus cinereus
Hi lar ia jamesi i
Stipa hymenoides
Sitanion hystrix
Sporobolus airoides

= Sporobolus cryptandrus
= Achil lea ruil lefoliurn
= Aster chilensis
: Asclepias speciosa
= Hel-ianthus annuus
: Medicago sativa
= Mel i lotus of f ic inal is
: Penstemon eatonii
= Penstemon palneri
= Irinum lewsii
= Sphaeralcea

Intermediate Wheatgrass
Western Wheatgrass
Slender Wheatgrass
BIue Grama
Gt. Basin WildrYe
Galleta
Indian Ricegrass
Squirrelltail
Alkali Sacaton
$and Dropseed
Yarrow
Pacific Aster
Milkweed
sunflower
AIfaI fa
Yellow Sweetclover
Eatonrs Penstemon
Palmer Penstemon
Lewis FIax

grossulariaefolia Globemallow



TABLE 10:

Pr.oT guuilaRY oF MTNSIIRE DENErErEs (1992,
for the

Wellington Surface Facility Revegetation Test Plot

PLOT NO. SPECTES

A AtriPlex canescens
Gutierrezia $arothae
Penstemon eatonii
sphraeralcea qrosEulari .

Tot.

B Atriplex canescens
Melilotus officinalis
Sphraeralcea grossulari.
Elvmus hisnidus

Tot.

C Atriplex canescens
Aster chilensis
lrleli lotus off icinalis
Penstemon eatonii
Agropyron cristatum
El1mus hisPidus
Sitanion hvstrix

Tot.

D Atriplex canescens
Melilotus officinalis
Sphraeralcea grossulari.
Elyrnus hisPidus
Stipa hunenoides

Tot.

MEAN DENSITY
f225  f t z  (n=3 )  l

3 . 67
0 ,33
0 ,33
0 .33
4 .66

o .67
0 .33
1 .  00
0 .  33
2 .33

0 .83
0 .33
o .67
0 .33
0 .33
0 .33
LlA
3 .82

3 .67
3 .33
0 .33
0 .33

i-13
7 .99

ME"AN DENSITY
l -Ac re  (n=31 l

709 .87
63  . 89
63 .89
63  . 89

901 .54

L29 .7L
63  . 89

193 .  60
63 .  89

451 .  09

160 .  69
63  . 89

L29 .7L
63 .  89
63  . 89
63  . 89

193 .60
739 .56

710  .  51
644  . 69

63  . 89
63  . 89
63  . 89

1546 .87



SAMPLE AREA

Surface Faci l i ty Pl-ot:  Single Species PLots

Sur face  Fac i l i t y  P lo t : Plots



QUARTERLY I}IPOTJND}IENT INSPECTION GERTIFICATIONS

The impoundments at l.Iellington has been done by a qualified professional
engl.neer. lhese lnspectlons have been lncorporated lnto the 1992 quarterly
reports and are shown on the followlng pages.

t



POND

Sedlment

Roadsl"de

AuxJ"l lary

Dryer

P ipe l i ne  S lu r r y

Upper Refuse

Lower Refuse

Clear t{ater

CC: C.  Manzanares (p lant

COMMENT

There are  four  areas o f  eros ion cuts
approximately 5 feet deep, 8 feet wl,de and
50 feet  long on the down s lope just  west
of the dike between t,he upper refuse pond
and the lower refuse pond.  The erosLon
cu t  s  w i  1 I  be  f  i  1 led  immed l_a te  I y  and
inspected month ly  for  fur ther  erosLof l .  -  No
s ign i f i can t  e ros ion  o r  s t ruc tu ra l  f a i l u re
lnd icat l "ons are apparent  on any of  the
pond embankments.  Upper  and Lower Refuse
and Clear  Water  ponds have been l .nact ive
s ince  L985 .

Franson-Noble & Associates, Inc.

F i l e )

lft,7lol
ffirEl.ffi.E

Paqe 2 of  2



Structural Stabilit,v Insnection:

POND

Sediment

Roadside

Auxil iary

Dryer

Pipel ine Slurry

Upper Refuse

Lower Refuse

Clear Water

COMMENT

The f,our areas of erosion cuts on the down
slope just  west of  the dike between the
upper refuse pond and the lower refuse
pond which were descr ibed ln the last
quarter ly report  have been repaired and
are now in good condi t ion.  No further
erosion in that  area was observed. No
signi f icant erosion or gtructural  fa l lure
Lndicat ions are apparent on any of  the
pond embankments. Upper and Lower Refuse
and Clear WaEer Ponds have been Lnact ive
s ince  L985 .

W
Franson*Noble & Associates, Inc.

C.  Manzanares  (P lan t  F i l e )

*&ffi.'t
Name

Page 2ofz



Stnrctural' StabilLtrr tnspection:

POITD

Sediuent

Roadside

AttxiI.iary

Dryer

PLpel.ine sl.urryr

Upper Refirge

Lower Refuee

C1ear Water

ggE4mw

AI.t Fonds uere drlr and l-n good oldsr.
lIo eignifl,carrt elrosion or et.ructural.
faLlure irtdications are al4mrerrt on
arry of the pond enbanloerrts- Upper
and lower Refirse and Clear ltater
Ponds have been ilac;tirre since 1985 -

Johnson



Strtrctural. Stabl,]-Ltv Trrepectian:-

FOIID

Sed.lnent

Roadside

Auxiliary

Itryer

PLpelLne Slurry

Upper Refuse

Eower Refuse
:

Clear llater

ForruErw

ALl Ponde sere dry and ln gnod ordetr,
No sigmLficant ercgLon or etnrstural.
failure Lndl,catLons are al4rarrent on
arry of the pond eubanloen'Es. Illrynr
and lower Refirse and Glear llatrr
Ponds have been lnactlve eLnee 1985-

,Iohneon



AT{NUAL I}IPOIIND}IENT INSPECTIOH CERTIFICATIONS

The irnpoundements at t{ellington has
engineer. These inspections are shown on

been done by a qualified professional
the following pages.



]..

NINUAL, TIAIIfEEIIAIICE IIISPECTIOTI CffiTITICATION

I hereby certify, in accordanse wLth R614-3O1-514.310 through
R61.4-301-5L4.31.3 and others aB applicable, tlrat with respect
to ttre followinE facility.

2 .

3 .

4.

5 .

b.

6 .

Name of Permitt ee ( a-< */t- t/+ ) /, cat, r Dernit No . fl o Tlo \At a

Mine Nane ulc//,tfrft;,/ ,4rf-n

whlch is a (check one)

X temporary water impoundnent (S separate impoundmente)
permanent water imporrndment
prosesglng waete imporrndment

I or personr under ny supenrieion, have conducted adequate
inspections of the maintenance of ttre structure; and

The maintenance has been perfomed in accordance with ttre Utah
State Coal Prograui and

The attached report is certified in accordance wlth ttre rul.es
of profeseional conduct promulgated. by ttre Utah Bosrd sf
Examiners for Engi.neers t and

The attached report addresses the following polnte:

Et. any appearancee of instability, etructural weakneciaee or
other hazardous conditionE.

depth and elevation of impoundment

existing etoraqre capacity;

existing or required monitorinE procedures and
instrumentation; and

any other aspects of the structures affecting stabillty,



CERTIFXCATION REPORT

an C manA gz -, 1993 r flD inepection of

/ /a'rtf
followingl

B .

D.

Based on t-his field inspectilon-4gtili+eedimentation pond haE

been certif ied as required by R514-301-514,31O ttrrough R614-301-

5L4.31,3. A ffCertif ication of Maintenance of Dams and Enbankmentsrr

is attached.

, Artd lo{.1 eedlmentation pond revealed the

A. Ttre pond hae been constructed and naintained in

accordance wl.ttr the approved p1an,

c.

The pond,s dam appeared sound wittr no signe of,

inetabillty or hazardous conditionE.

The water etevation *^, uu?uoTdr. The water d,epth was

leEE ttran 2 feet.

The exieting storage capacity Le '7 f asre-feet which

is greater than iitre ,r/A acre-f,eet reguired by the

approved plan. kErE.' /apJ E ltils lc/*s.Br4d 1a {atac-
*-{ 4 sc / rn rurl+6'u ,4*!

E. Pond Le inspected quarterly for strustural problems.

." '  ,3*
Date



SEHIIFICAETON REPON|I

on ea.Ad- , 1993, Eln inepecti ol of 4 t/P J 
?pa 

-/ant

P [*uf , ,hdi.IE sedlmentation pond reveaLed ttre
followingl

A, The pond has been constructed and maintained in

accordance with the apProved plan.

The pond's dam appeared sound wittr no sigrns of

instability or hazardous condLtione.

The water elevation was ./y' feet. trtre water depttr was

Iess than /, f,eet.
Jtr,/

The existLng storagre capacity Le .E€ acre-feet which

is greater ttran tie-tlt/Lacre-feet reguJ-red, by tlre

approved plan. ttnTF ' /a,uJ b aa1'1p*t// l:r*g- iaJ'*b**/

7D ,feruL- ; o7- sa/rv'*To{a1v hn;l'

Pond ie inspected guarterly for structural problems.

Based on this field inspectLon/a&/r sedimentation pond has

been certified as required by R61.4-301-514.31O through R614-301-

514.313. A ilCertification of ltlaintenance of Dams and Embanltmentsfl

is attached.

B ,

c.

D.

E .

J 4r"
Date

htr*utt$



CffiTIFICATION RTPORT

1993,  EtnOn Clrl,tttl ,

f /arrf ,
following:

inepect 1:on of E EA A+trtta4oat
/

Eedimentation pond revealed the

B.

D.

E .

by R614-301-514.3L0 ttrrough R614-301-

of Maintenance of Dams and Ebbanlcmentsrr

P ryi,dry
Date

A, The pond has been conetructed and maintained in

accordance rrith ttre approved' Flan.

lf,tre pon6rs flam appeared sound with no signs of

instability or hazardous condl,tions -

c. The water elevation wae Ja" f,eet. The water depth wag

Iess 
ry;eet.

The existing storagre capacity Le , J 2, acre*feet whj-ch

is greater than the^Lacre-feet reguired by the

approved plan. iua/F.' 4r*/ ;s
f i

Pond Ls inspected

gga uL 4*f d-

quarterly for

i # i Hj/* n!;' 
ulo#.e Je s ;1 * J

Etructural probleme.

Based on this fteld inspectLonl|a4zr' sedl-mentation pond has

been certified as requLred

514.313. A rrCert i f  lcatLon

is attached.

Ire or $I



CRTIFICATTOil REPORT

Qn ,? ntotdl , ].gg3r in Lnspection of

,0/a,*{ , ai h;,r- llnr''Eedinentation 
Bond reveared the

folJ.owingt

A. The pond has been conetructed and maintained Ln

accordance with the approved plan,

B, The pond,E dam appeared sound wittr no eigrne of

inEtabillty or hazardoue condLtione.

C.

Iess than # feet.
J"/

D* Ttre existlng Ftarage capacity te l.ofr acre-feet which

lE greater ttran Etrc , {O acre-feet required by ttre

approved plan.

Pond is Lnspected quarterly for etruetural probleme,

The water eLevatJ.on wae J n Y f,eet. lftre water deBth wae

been certif ied as required by R614-301-514.31.0 through R614-3Ot-

5L4.31.3. A rrCertif ication of Maintenance of Dams and EhbankmentErl

is attached.

Based on this f ield inspect i""r0rJr;Jt{ainentation pond hae

f atut ( gS
Date

E.

rr or u$D



CERTIFICATIOil REPORT

Qn 0 hd,tr-i{- , 1993 , an J.nepectLon of a tl A ut/lm lartt
F

, o/a* T sedimentatlon pond revealed ttre

A . The pond has been constructed and maintained, in

accordance wLth ttre approvad plan.

The pondts dam appeared sound with no eignE of

l.netabillty or hazardous conditLonr,

C. trhe water elevation wae il,u[*Mi,eet. lltre water depttr was

leEe than ? f,eet.

Ttre existS.ng storage capacity LaJrJl- acre-feet which

Ls greater than rJole l. {/ acre-feet required, by ttre

approved plan.

Pond iE inspected quarterly for structural problems,

Based, on this fleld inspectLor'-Pl*r*f- eedimentation pond hae

been certified as required by R614-301-51.4,31O through R614-301-

5J.4.3L3. A rrCertlficatLon of Maintenance of DamE and Eubanlrmentsrl

is attached.

B.

D .

E .

^ TruJ eJ
Date



qERTIFIGATION REPOBF

on Liridall , 1993, an inepectl.on of

-]/*u f la4r: i,fr1raedlmentatLon pond revealed ttre
followJ.ng:

A. The pond has been constructed and uaintained Ln

accordance with the approved p1an.

The pond's dam appeared eound wittr no slgrne of

instability or hazardous conditione.

B .

c.

ress 
Yr.feet.

The exl.eting etorage capacity Ls I ?Oo acre*feet whl.ch

is greater than titre {0, L acre*feet required by ttre

approved plan.

Pond is inspected guarterly for stnrcturaL probleus.

BaEed on ttris f ield inspect Lonlls,t Autr+iaedimentation pond has

been certified ae reguired by R614-30L-514.310 through R6t4-3Ot-

5L4.313, A ttCertiflcatlon of Maintenance of Dams and Enbanknentsrr

is attached.

The water eLevatLon nu* Jo) feet. The water d,epth wae

D.

E.



CERTIFIEATIOH AEPORjr

on J rtt*"i 1993, €rn inspection of tr.u fl.

, 
W" 

rtf*rftedLmentation Bond reveaLed tlre

Ehe pond hae been constructed and naintaLned Ln

accordance with the approved plan.

trhe pondrg dam appeared eor$rd wlth no signe of

instabLlity or hazardouE condl.tions.

C.

D .

The water elevation waeJLy ,feet. lltre water depth was

LeEs than ? feet.
Jry

The exl.sting storage capacity is a. 
'' 

ecre-feet which

J.s greater ttran *re tt/4 acre*f,eet reguired by the

approved plan.

Fond is inepected quarterly for Etructural problene.

A.

B.

E.

Based on ttrie field inspectlonzTTu&frqedimentation pond has

been certif ied as required by R6t4-301-514.310 through R61.4*3ot-

5L4.3L3. A frCertif ication of Maintenance of Dams and Ernbankmentsrl

is attached.

P fnturi.J
Date



CERTIFISASION REPORT

Qn L rh*r I , 1993, 8r inepectLon of f.a-t//t r/e.//t{ fle:attrnar

, e/rer?, ahL,nEed{mentation pond revealed tJre

The pond has been qonstructed and naintal.ned in

accordance wJ"th ttre approved plan.

The pond,e dam appeared sound with no eigns of

instabl"lity or hazardous conditions.

C.

ress ryrfeet.
D. The exieting Etorage capacity Le lF ( acre-feet which

The water elevatLon was dl! feet. The water depth was

is greater ttran the-du4 acre-feet required by the

approved plan.

Pond {e inspected quarterly for structural probleme,

Based on ttrie field inspectLon^glru&t@ sedimentation pond hae

been certifLed as required by R614-301-51.4.3L0 through R61.4-301*

514,313. A rrCertification of ltlaintenance of Dams and Enbankmentsrr

is attached.

A.

B.

E.

FA ?J
Date



QUARTERLY REFUSE PIIJ INSPECTION CERTIFICATIONS

The refuse plles at Welllngton have been done by a quallfled professional
engineer. These inspections have been incorporated into the 1992 guarterly
reports and are shown on the following pages.



SITE NAME:

Castle Valley Resoutces, Inc.
Wellington Preparation Plant

MSHA r.D. #42-00099

Coal Refuse Piles

Quarterly Report

Wel l lngton Preparat lon Plant
P .O .  Box  766
WeI l i ng ton ,  UT  84542

Refuee Pile

Pond  Re fuse  p i l e
P lan t  Re fuse  p l l e

Pile ID #

12 1  1*ur*o  g-000 99*05
12r_L-UT-09*0009g-01

Water impounding against toe: None

t 
Fires on pites:None _

Seepage, cracks, erosion problems or _any other comments pertaining to the stability
o f  t he  p i l e :  No  s ign i f  i can t *  e rosJ  on  o rob lems  no ted  a t  t h i s  t ime .

I do hereby certify that all work and maintenance performed on the above refuse
piles were done according to the approved design and plans.

. Franson-Noble & Associates, Inc.

l an t  F i l e )

thTfol
ibrpil.rEEr

/ /

3i^
DaG t



SITE NAIvfE:

Castle Valley Resources, Inc.
Wellington PreParation Plant

MSHA I.D. #42-00099

Coal Refuse Piles

Quarterly Report

Wellington Preparation Plant,
P.O .  Box  166
Wel l ington,  UT 84542

Refuse Pile

Fond Refuse Pi le
P1ant  Refuse Pi le

Pile ID #

L21.1-ur-09-000I9-0s
1211-UT-o 9-000 99-01

Water impounding against toe: N n n F

Fires on piles: None

Seepage, cracks, erosion problems or any other comments pertaining to the stability
of the pile: N o  E i s n l f i c a n t *  e r o s i o n  o r o b l e m s  n o t e d  a t  t h i s  t L m e .

F a c i L i t i e s  a o o e a r  t o  b e  E t e b l e -

Name

*Deeper  than 9  inc :hes

/ t

L^/qA
Date ( i

I do hereby certify that all work and maintenance performed on the above refuse
piles were done according to the approved design and plans,

Franson-Noble & Associates, Inc.

'"HAT*=

C.  Manzanares  (F lan t  F i l e ) flM: /* @.i *,&,- /"'"/'
-Md- g*rr',* *;'- nf: 'f
,y",",* fr +{fr;/6^*;;

rfu J/tY/rt



SITE I{AIiB;

Castl.e VatleY Bectourrees, Irrc.
P.0- Eox 1e82

Eunti-ngrton, IItatr 84528

txsEA I.D. *4e*ooo99

CoaI Refuse Pl'Iee

AuarterfY BeBort

Wellinqton PreParatLon Plant

Refuse Pi].e

Pond Refuse PLl.e
Plant Refuse Pile

PLI.e ID*

12tX-str-O9-OOO99-O5
12r.1,-IIT-Oe-O0099-01

Itater LmpoundS.ng againet toe:

Fires on pilee:

Seepage, cracke, erosion probleue or any ottrer coutnents pertaining

to ttre stabtLtty of ttre pile: No sicrnificant erosion probleuF

noted at ttris time. Facilities apnear to be stable.

al]' work and naintenanee performed on the
and

I do hereby certify that
above refuse pLles were
plans.

done to ttre approved deeiEn

R?tr. IIarshaII



SIIIIE ITAITE:

Gaetl.e VaI.I.eY Beeorrrcteer lrrc.
P.O' Box 1282

Hurrting;ton, Utah' 845e8

ilgEA I.D. *42-OOO99

CoaI Refuse Pl-I.es

Ogarterl.y RePort'

rtelll-nqrton PreParatlon Plant

Refiree PL1e

Pond Refu"se FiIe
Plant Refuse PLIe

Water funporrnding againEt toe: Nane

Pl-Ie IIt#

r.e11-tE-o9-ooo99-05
1211-Trr-O9-OOO99-OX

Fires on pilest

Seepage, cracke, erosion probleme or Erny other sonments pertaining

to the sta.bill.ty of ttre pile: No eiqnificant eroeion probleus

I do hereby certlfy
above refuse pilee
plarrs.

ttrat all work and naintenance Ferfonned on
accordlng to ttre approved deeLgn

the
and

L.W. Johnson

Af part fZ



hlE I r-tl I  I , r  :  qTi t l i :  : l i i j t j  L  i l iHF i  i 4 ' : i ; ;

lk-'.

CASItE yAILEY f lE l ; t l lJRtEl i r  ] . t { t r
A Hi :VAl ] t i  t0 i lP0RATICl i  l i l fC0RF0l t / i t [ ; [ r  0N i lFf t  I31 t ' ]?9r  217o' i
Tflrl; tI$lt '  rs :F08 Tti iE tPtiEil lD Af'H I 'tf3 l l t l  1,99{* DUE llY Affl l  l0r- 1!-9:lr..

tH! corrtr0nAr()tr'$ ttury r\ppolHilru HIig,r0Et{t' AotHr tH !;!11!n6-t--ut 1- 
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1.0 INTRODUCTION

A soil bonow material investigation was conducted at the Nevada Electric Investment

Corporation (NEICO) Wellington Preparation Plant, Wellington, Utah during late April, 1995. A

previous investigation of native soils and coal waste materials was conducted by Mt. Nebo

Scientific, Inc. one year earlier during April, 1994. That investigation characterized coal waste

materials including the coarse refuge and coarse slurry piles, the slurry ponds, as well as native

soils in the agricultural fields potential soil borrow area and in the Mancos shale hills adjacent

to the slurry ponds.

The current study was conducted to describe and sample the native soils in more detail, to a

greater depth, and in more locations than had been done previously. The purpose was to

determine the quantity and quality of soil materials present on the NFICO property that could

potentially be salvaged, if necessary, for use as a reclamation cap on the various coal waste

disturbance area components. These disturbance areas total about 356 acres. The current

study did not sample the coal waste materials, nor quantify, in terms of cubic yards, the

maximum amount of potentially available salvageable soil present on the NEICO permit area.

Soil volume could be quickly calculated if requested.

The State of Utah Department of Natural Resources, Division of Oil, Gas and Mining (DOGM)

has previously recommended issuance of Permit Stipulation N0.1 (Henry Sauer Letter to File

dated March 16, 1995) which would require the permittee to submit a plan "which commits to

covering all coal mine waste with a minimum of four feet of the best available nontoxic, nonacid

forming and noncombustible material".
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2.0 METHOD$ - SCOPE OF WORK

2.1 Data Review and Evaluation

All existing soils and related discipline information for the NEIGO study aree was compiled,

reviewed, and evaluated prior to initiation of the soils field work. This review included: (1) the

existing soils information contained in the NEICO permit application as well as the soils and coal

waste data obtained by Mt. Nebo Scientific in 1994, and (2) the Natural Resources Conseryation

Service (formerly the USDA $oil Conservation Seruice) soils information for the study area as

contained in the Soil Survey of Carbon Area, Utah (Jensen and Borchert, 1988). Project maps

and air photos were also reviewed.

2.2 Selection of $oil Description/Sample Sites

Seven soil description/sample sites (NEICO 1 through 7) were selected for characterization. Two

sites (NEICO 1 and 2) were selected within the agricultural fields area NNW of the preparation

plant. These fields were previously sampled as a possible soil borrow area in the 1994 Mt. Nebo

Scientific study. One additionalsite (NEICO 3) was selected in the smaller agricultural field east

of the main fields and closer to the Price River. This field was not part of the original potential

soil bonow area but was selected for characterization because it was actively being farmed and

potentially had suitable soil that might qualify as additional soil borrow material.

A fourth site (NEICO 4) was selected that was stillwithin the main agricultural fields area but on

the far SE end in an area that was currently being grazed, not farmed. lt was immediately

adjacent to a native area that was dominated by greasewood. Two sites (NEICO 5 and 6) were

selected on the native alluvial fan or old terrace positions NW of the preparation plant. Based

on a few artificial-cut exposures as well as soils information in the Carbon County survey, there

is a variable thickness of depositional soil material above the Mancos Shale bedrock in this area.

The intent of these two sites was to determine the depth and quality of this depositional material.

NEICO 5 was in a slightly concave bowl area with sagebrush vegetation, NEICO 6 was

downslope in an area that had been used as a lay-down area during previous transmission line

construction. As such, the surface had been previously disturbed with some soil removal during

vegetation grubbing as well as some subsequent surface compaction. Very little vegetation was
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curently present and it con$isted primerily of weedy species, A seventh site (NEICO 7) was

selected in the Mancos Shale uplands adjacent to the slurry ponds on the east side of the study

area.

2.3 Soil Profile Description and Sampling

At each site, a backhoe pit was dug to the deepest possible depth. This provided the best view

and opportunity to deep sample the soil. Once the backhoe pit was dug and the pit walls

cleaned off, each soil pedon was described and sampled according to cunent methods and

standards of the National Cooperative Soil Survey as described in: the recently revised Soi

Survev Manual (Soil Survey Staff, 1993); the Natiqnal $oil Survev Handbook, also recently

revised (Soil Survey Staff, 1993); and Kevs to Soil Taxolomy, sixth edition ($oil Survey

$taff, 1994).

Descriptions and sampling were completed to as deep a depth as possible depending largely on

the backhoe and operatoCs ability, which generally could not exceed about 11 to 12 feet, as well

e$ on such factors as depth to shale or sandstone bedrock, high rock fragment content of the

soil substratum, or free water of a annually fluctuating water table which was encountered at

various depths in the agricultural fields area.

The following parameters were described, by natural soil horizon, for each soil pedon description:
. horizon symbol, including depth, thickness, and relative position;
. type and nature of horizon boundaries;
. soil color (Munsell), both moist and dry;
. texture (fine earth fraction - <Zmm);

. fock fragment content [type and size - (gravel - 2mm to 3"), (cobble - 3" to 10"),

(stone - 10" to 2'), (boulder - t2'), and amount - % by volume:
. soil structure (type, size, and grade);
. soil consistence (dry, moist, and wet);
. roots (number, size, and depth);
. clay films, if present (number, thickness, location);
. efferuescence with 0.1N HCI (none, slight, moderate, strong, violent);
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I mottles (redoximorphic features), if present (number, size, distinctness, color);and

soil moisture characteristics at the time of sampling.

at each sampling site, the following soil and general site features were also

existing dominant vegetation

parent material

ph ys i o g ra ph y-l a n dfo rm

relief, if significant

elevation (obtainable from topographic mEps)

slope

aspect

erosion condition

permeability

drainage class

depth to a saturated zone or ground water if encountered

salts or alkali if present

sufface stoniness

ln addition,

described:

t
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The description/sampling site number and location were ptotted on the topographic base field

mep.

An adequate amount of representative soil material (about 2 quarts) was collected from each

major soil horizon at the sampling locations of the described soil pedons. These soil samples

were placed in clean, labeled, polyethylene plastic bags, and kept cool and as dry as possible

to limit chemical changes. They were then submitted to the laboratory for the requested soil

characterization. Subsequent to soil laboratory analysis, the remaining soil sample material was

archived should any future analysis be required.

2.4 Soil Laboratory Analysis

Because the cunent study was a special investigation designed to sample potential soil borrow

materials, it was decided to have the laboratory analyze only those parameters that can have
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unsuitable values according to DOGM soilTable 2 (Overburden Evaluation for Vegetative Root

Zone). As such, only pH, EC, SAR, Selenium, and Boron were analyzed in the soil laboratory.

$oil texture, rock fragment content (a/o by volume), Munsell color, and qualitative calcium

carbonate content were determined in the field by James Nyenhuis, Certified Professional Soil

ScientisUsoilGlassifier. Soiltexture was determined by the hand-textural feel method. Relative

calcium carbonate contentwas based on effervescence in .1N HCl, and reported as none, slight,

moderate, strong, and violent. Rock fragment percent was based on the percent gravels

(2mm-3"), cobbles (3-10"), and stones and boulders (>10"). lt was determined by hand-

screening with a #10 Zmm screen for gravels and ocular estimates for cobbles, stones, and

boulders.

Based on the 1994 Mt. Nebo Scientific study, Acid/Base Potential was previously determined not

to be a problem with either the coal waste materials or the native soils (all ABP values were

highly positive), and therefore the ABP test was not run on the current set on soil samples.

Thirty-nine soil samples to Colorado State University's Soil Testing Laboratory in Fort Collins,

Colorado for the selected set of analyses listed above. Methods for analysis were taken from

Table 1 (Analytical Methods for Baseline Soils Data) and Table 6 (Recommended Laboratory

Methods) of the DOGM soils guideline (Leatherwood and Duce, 1988). Specified parameters

include:
. pH (standard units based on saturated paste)

. Electrical Conductivity (EC) - mmhos/cm @ 25 degrees C

. Soluble Potassium, Magnesium, Calcium & Sodium (meq/liter)

. Sodium Adsorption Ratio (SAR) - calculated from soluble K, Mg, Ca, and Na
(meq/l)

. Selenium - Hot Water mg/kg

. Boron - Hot Water mg/kg
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2.5 Soil Salvage SuitabilitY

Criteria to establish suitability of soil (topsoil) or soil substitute material were those contained in

Table 2 of DOGM "Guidelines for Management of Topsoil and Overburden for Underground and

Surface CoalMining" (Leatherwood and Duce 1988). Potential maximum salvage depths were

generated for each sampled soil based on an evaluation of all of the field and laboratory data.

Potential salvage depths were determined following a detailed evaluation of pH, electrical

conductivity (EC), soiltexture, sodium adsorption ratio (SAR), calcium carbonate content, rock

fragment content, Boron, and Selenium. All poor and unsuitable soil horizons have been noted

and the limitations described.
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3.0 RESULTS AND DISCUSSION

Soil profile descriptions for the seven native soil pedons (NEICO 1 through 7), as recorded on

standard NRC$ "232" forms, are provided as Appendix A. An accompanying set of footnotes

describes the abbreviated terminology used on the field sheets. Soil profile/soil landscape

photographs are provided as Appendix B. lt should be noted that recently applied inigation

moistened and thereby darkened the surface layer of NEICO 1, 2, and 3. Soil laboratory data

are provided as Appendix C. The locations of the seven soil description/sample sites are

provided on the Draft Soil Borrow Material Map, which also includes potential borrow area

delineations.

Based on the site-specific field and laboratory data, each of the seven sampled soils (NEICO 1

through 7) have been classified by James Nyenhuis according to current NRCS soiltaxonomy.

In addition to being important to properly classify and name soils found on a particular study

aree, correlation of site-specific soils with NRCS soil series criteria allows for subsequent

reference to and use of established NRCS soil interpretation values for these soils (such as

hydrologic group number, for runoff modeling; "K" factors, for use in water erosion hazard

evaluation; "WEG" group number, for wind erodibility group status for wind erosion hazard

evaluation; as well as many other perameter values listed on a soil series "Form 5" Soil

Interpretation Record.

All site-specific soils found at the NEICO 1 through 7 sample locations were essociated with

established Utah soil series. with certain differences noted,

The integrated results of the current study are summarized and discussed by sample location

(NEICO 1 through 7).

3.1 NEICO 1 - Ravola silty clay loam, 1 to 3% slopes

3.1.1 Soil Classification

NEICO 1 is located in the northern poftion of the agricultural fields erea. This very deep soil is

classified as a fine-silty, mixed (calcareous), mesic Typic Torrifluvent, and meets criteria for the
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Ravola soil series. Ravola is listed es an inclusion in Carbon County soil survey map unit 41

(Green River-Juva Variant complex) which is delineated in a long, somewhat wide band just

south and west of the Price River in the study area, Both Green River and Juva Variant soils

are classified as "coarse-loamy" with stratified loamy fine sand, fine and very fine sandy loam

(Green River), or loam with thin strata of gravelly loam and sandy loam (Juva Variant) between

about 10 and 60 inches in depth.

Neither NEICO 1 nor NEICO 2 or 3 (the three sample sites in the main agricultural fields area

which is all mapped by NRCS as Green River-Juva Variant) have soils with coarsetextured

substrata as typical of either Green River or Juva Variant. Rather, they have fine-silty textured

subsirata with dominantly silty clay loam or silt loam textures. ln addition, the sample locations

for NEICO 1, 2, and 3 were selected as typical locations within the fields and were not near field

edges, inigation ditches, or any other features that might not typify the dorninant soils in the

fields.

As such, it is suggested that the Carbon County soil map unit for the agricultural fields should

not be map unit 41 (Green River-Juva Variant complex), but rather map unit 90 (Ravola, 1 to 3%

slopes) in the vicinity of NEICO 1 and map unit I (Billings silty clay loam, 1 to 3olo slopes) in the

vicinity of NEICO 2, 3 and 4.

3.1.2 $oil Description and Salvage Suitability

NEICO t has a 12 inch surface plow layer (Ap) with silty clay loam texture. Below the plow layer

to a depth of 52 inches is a somewhat stratified, generally similar depth of soil material with silt

foam texture and <2o/o rock fragments. Between 52 and 59 inches is a finer textured lense with

silty clay loam texture, some old organic matter streaks, and an EC value of 4.3, high enough

to be considered saline. Almost all roots ended above this lense. Another stratum of silt loam

material existed between 59 and 72 inches. A clay textured stratum exists between 72 and

91 inches and this material was slightly moist at 72 inches with free water encountered at about

91 inches. This soil is considered moderately well drained with only a few medium, distinct,

1OYR 5/6 mottles present between 38 and 72 inches. The soil has a fluctuating water table

throughout the year but probably does not get above 72 inches based on soil morphology. The
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moderately well drainage class for NEICO 1 is the only variance with the Ravola series which

is well drained.

The entire profile of NEICO 1 is suitable for salvage. There are no poor or unsuitable rated

parameters in any of the soil horizpns. Boron and selenium values are acceptable. Rock

fragment content is below 2olo throughout the proflle. The level of the fluctuating water table on

May 26, 1995 was 91 inches. This should be about the upper level given that it was late spring

at the time of sampling, and it has been a wet winter and spring in the Wellington area.

Assuming that about 1.5 feet of soil material should be left when salvaging to allow for sufficient

growth medium for revegetation at the salvage site, then about 72 inches (6 feet) are available

for salvage in the vicinity of NEICO 1.

3,2 NEICO 2 - Billings silty clay loam, 1 to 3% slopes

3.2.1 $oil Classification

NEICO 2 is located SE of NEICO 1 in the same agricultural fields area. NEICO 2 is very similar

to NEICO 1 with a fine-silty family texture control section. lt has, however, higher EC and SAR

values below the silty clay loam surface layer. NEICO 2 is classified as a fine-silty, mixed,

calcareous, mesic Typic Torrifluvent. lt is very deep, well drained, and meets criteria for the

Billings soil series.

3.2.2 $oil Description and Salvage $uitability

NEICO 2 has a 12 inch surface plow layer (Ap) with silty clay loam texture. Between 12 and

29 inches is a substratum layerwith silt loam texture and poor rated EC (12.9) and SAR (11.7)

values. The next substratum layer is between 29 and 50 inches and is finer with silty clay loam

texture. lt also has poor rated EC (13.6) and SAR (13.2) values. The remaining poftion of the

profile from 50 to 118 inches has loam texture and poor rated EC (14.0 for 50 to 85 inches, and

10.4 for 85 to 1 18 inches) and a slightly unsuitable rated SAR value (16.1) for the 50 to 85 inch

depth and a poor rated SAR (13.0) for the 85 to 118 inch depth. NEICO 2 is considered saline

below the surface layer, with the 50 to 85 inch depth saline-alkaline.
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NEICO 2 was moist at 50 inches, very moist at 85 inches, end free water of a fluctuating water

table was encountered at 118 inches. No significant soil mottling was observed, and it is

considered well drained.

NEIGO 2 has poor rated EC and SAR values below the surface layer, with the 50 to 85 inch

depth exhibiting a slightly unsuitable SAR value of 16.1, which should dilute upon salvage and

natural soil mixing. All other parameters including Boron and Selenium are acceptable. Rock

fragment content is below 20lo throughout the profile. As such, the entire profile of NEICO 2

should be considered salvageable. Allowing for 1.5 feet of remaining soil growth medium, about

100 inches (8.3 feet) could be salvaged in the vicinity of NEICO 2.

3.3 NEICO 3 - Bil l ings silt loam, 1 to 3% slopes

3.3.1 $oil Classification

NEICO 3 is located in the field extension east of NEICO ? and is closer to the Price River.

NEICO 3 is very similar to NEICO 2, and is classified as a fine-silty, mixed, calcareous, mesic

Typic Tonifluvent. lt is very deep and well drained. NHICO 3 also has poor rated EC and SAR

values, but starting lower in the profile (below 38 inches) than NEICO 2 (below 12 inches),

3.3.2 Soil Description and $alvage Suitability

NEICO 3 has a 13 inch sudace plow layer (Ap) with silt loam texture. Silt loam texture continues

between 13 and 38 inches. A finer horizon exists between 38 and 47 inches with silty clay loam

texture. Below 24 inches, the profile is considered saline. Between 47 and 73 inches, a lighter

silt loam texture exists which was slightly moist at the time of sampling. The lowest horizon,

between 73 and 140 inches, has clay texture. The soilwas very moist below 73 inches, but free

water of the fluctuating water table was not encountered until 140 inches (11.7).

NEICO 3 has poor rated EC and SAR values below 38 inches, but no unsuitable values. Boron

and selenium are acceptable. Rock fragment content is <2o/o throughout the profile. As such,

the entire profile is suitable for salvage. Allowing for 1.5 feet of remaining soil growth medium

material, about 122 inches (10.2 feet) of soil material could be salvaged.
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3.4 NEICO 4 - Billings sandy loam, 1 to 3olo slopes

3.4.1 $oil Classification

NEICO 4 is located near the far SE end of the agricultural fields area, in en area of grazing not

farming. NEICO 4 has similar profile morphology to NEICO 2 and 3, including a portion of the

profile (between 7 and 42 inches) that has high EC and SAR values. NEICO 4 is also classified

as a fine-silty, mixed, calcareous, mesic Typic Torrifluvent. lt is very deep, well drained, and

meets criteria for the Billings soil series.

3.4.2 Soil Description and Salvage Suitability

NEICO 4 has a 7 inch sufface plow layer (Ap) with sandy loam texture. A saline-alkaline layer

exists between 7 and 22 inches with silty clay loam texture, and slightly unsuitable rated EC

(15.9) and SAR (16.0) values, A saline, clay textured horizon exists between 22 and 42 inches

with a slightly unsuitable rated EC (15.5) value, and a poor rated SAR (12.8) value. The

Selenium value forthis horizon (0.12 ppm) was the highest of all samples in the current study

and is considered unsuitable. The two horizons between 42 and 114 inches have loam texture

and are neither saline nor alkaline.

lf one assumes that the slightly unsuitable EC values between 7 and 42 inches (15.9 and 15.5),

the slightly unsuitable SAR value between 7 and 22 inches (16.0), and the slightly unsuitable

Selenium value between 22 and 42 inches (0.12 ppm) would dilute to an acceptable level upon

salvaging and natural soil mixing with the rest of the profile, then the entire profile could be

considered suitable for salvaging, All other parameters than those just noted are suitable. Rock

fragment content is <?o/o throughout the profile. Allowing for 1.5 feet of remaining soil growth

medium, about 96 inches (8 feet) of soil material is available for salvage in the vicinity of

NEICO 4. lt is possible that similar soil conditions exist in the greasewood dominated area just

SSE of NEICO 4.
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3.5 NEICO 5 - Moffat loam, 1 to 6% slopes

3.5.1 Soil Classification

NEICO 5 is located NW of the coal preparation plant on a low angle fan. The Moffat soil is

classified as e coarse-loamy, mixed, mesic Typic Calciorthid. The soil is very deep and well

drained, and meets criteria for the Moffat soil series which is mapped primarily in the $unnyside

Junction area.

3.5.2 $oil Description and Salvage Suitability

NEICO 5 is on undisturbed rangeland under big sagebrush vegetation. The upper part of the

surface layer is 2.5 inches thick and is loam texture. The lower part is between 2.5 and 6 inches

and is sandy loam. A calcic (Bk) horizon exists between 6 and 16 inches with loam texture. A

gravelly sandy loam upper substratum exists between 16 and 32 inches. lt has about 257o rock

fragments on average. A gravelly loamy sand stratum exists between 32 and 123 inches, with

about 30% rock fragments on everege. Shale bedrock was encountered at 123 inches.

NEICO 5 is entirely suitable for salvage, Soil pH's are poor rated with values between 8.7 and

8.9 below 16 inches. The SAR value is poor rated (10.9) below 42 inches. Allother parameters

are acceptable, including Boron and Selenium. Allowing for 1.5 feet of remaining soil growth

medium, about 105 inches (8.75 feet) of soil material could be salvaged in the vicinity of

NETCO 5.

3.6 NEICO 6 - Greybull, deep, silty clay loam, 1 to 6% slopes

3.6.1 Soil Classification

NEICO 6 is located downslope to the east of NEICO 5 on a low angle fan. Greybull, deep, is

classified as a fine-loamy, mixed, calcareous, mesic Typic Torriorthent. lt is deep, well drained

and meets criteria for the Greybull soil series except Greybull is moderately deep (20 to

40 inches) to shale bedrock.
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3.6.2 Soil Description and Salvage Suitability

NEICO 6 has a I inch surface layer (slightly truncated from its original surface) of silty clay loam

texture. Two gravelly clay loam substrata exist between I and 43 inches. Another substratum

layer, of gravelly silt loam texture, exists between 43 and 93 inches. A very cobbly loamy sand

lense was encountered at 93 inches, and the backhoe operator could dig no further even though

probable shale bedrock was not yet encountered.

NEICO 6 is entirely suitable for salvage. There ere no limiting parameters. Boron and Selenium

values are low, and rock fragment content is not too high. Allowing for 1.5 feet of remaining soil

growth medium, about 75 inches (6.25 feet) of soil material could be salvaged in the vicinity of

NETCO 6.

3.7 NEICO 7 - Gerst, moderately deep, gravelly loam, 10 to 40% slopes

3.7.1 Soil Classification

NEICO 7 is located on Mancos shale hills east of the slurry ponds. lt is classified as a loamy-

skeletal, mixed, calcareous, mesic Typic Torriorthent, lt is well drained and meets all criteria for

the Gerst soil except depth. NEICO 7 is moderately deep (?0 to 40 inches to shale) as opposed

to shallow for the typical Gerst soil (less than 20 inches to shale).

3.7.2 Soil Description and Salvage Suitability

NEICO 7 has a 33 inch "cap" of brown soil above the Mancos shale bedrock. At the NEICO 7

sample site, the texture of this cap was gravelly loam (0 to 7 inches), loam (7 to 18 inches), and

gravelly loam (18 to 33 inches). The pH value we$ poor rated between 7 and 33 inches (pH 8.7,

8.5). The SAR value was poor rated between 7 and 18 inches (SAR 11.5). Between 33 and

39 inches en upper, weathered Mancos shale layer was encountered. This layer is saline with

a poor rated EC value of 11.6. Another weathered Mancos shale layer was encountered

between 39 and 69 inches. lt also is saline but without any poor rated parameter values. A

highly fractured but largely unweathered upper Mancos shale bedrock layer was sampled from

69 to 84 inches. lt also is considered saline, but without any poor rated parameter values.

t
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The "brown $oil" cap of NEICO 7 is entirely suitable for salvage. Allowing for 1.5 feet of

remaining soil growth medium, about 15 inches (1.25 feet) could be salvaged on the hills east

of the slurry ponds.

3.8 Summary of $uitable Soil Salvage Depths

The following list summarizes the maximum depth of suitable soil that could be salvaged in the

vicinity of NEICO 1 through 7:

NEICO 1 - 72 inches (6 feet)

NEICO 2 - 100 inches (8.3 feet)

NEICO 3 - 122 inches (10.2 feet)

NEICO 4 - 96 inches (8 feet)

NEICO 5 - 105 inches (8.75 feet)

NEICO 6 - 75 inches (6.25 feet)

NEICO 7 - 15 inches (1.25 feet)

The above listed depths assumes that a minimum of 1.5 feet of soil material should remain in

place for use as a revegetation groMh medium at the salvage sites, and that the small amount

of unsuitable rated soil material encountered in NEICO 2 and 4 should dilute to acceptable levels

upon natural soil mixing during salvaging and reapplication activities.
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SOIL PROFILE OESCRIPTIONS FOOTNOTES

E o i | S e r i e e , a n d S a i l e a c c o r d i n g t o c u r r e n t $ C S i n f o r m a t b n . S o i | c | a s e i l i c a t b n b a e e d o n @ f i f t h

] 
2 Horizon and Depth based on site-specific conditbne at the sample location.

s TexturE and texture modifier abbreviatione:

CB Cobbly GB GravelY
CBV Very Cobbly GRV Very GravelY
CBX Extremely Cobbly GRX Extremely Gravely
CN Channery SH Shaley
GNV Very Channery SR Stratifiod
CNX Extremely Channery

S $and SCL SandY ClaY Loam
LS Loamy Sand CL Glay Loam

- SL Sandy Loam SICL SihY ClaY Loam
t L Loam SIC Sihy Clay

$lL $ih Loam C ClaY
st sih

t 
ru.L Dry and Moiet; Muneell SoilColor Chan, 1975 Edition.

I s Structure: GradeI 
w w"-w"ar
M Moderal€
S Sttong

]

s,
VF Very Fine
F Fine
M Medium
CO Coarse
VCO Very Coaree

Tvpe
PL Platy
GH Granular
SBK Subangular Bbcky
ABK Angular Blocky
PH Prismatic
W Maeeive Weak Massive
Maeeive
S Maesive Strong Massive
SG Single Grained
Cloddy

q,
LO
SO
SH
H
VH
EH

Loose
Soft
slfuhrly Had
Hard
Very Hard
Extremely Hard

Mqist
LO Loose
VFH Very Friable
FR Friable
Fl Firm
VFI Very Firm
EFI Extremely Firm

Very Fine
Fine
Medium
Coaree

W6t
NS Non Sticky
SS $lightly Sticky
S Sticky
VS Very Sticky
NP Non Plastic
SF $lightly Plastic

Plastic
Very Plastic

P
VP

Very Few
Few
Com (Gommon)
Many

I-eee than 1 per unil area of the epecilied size
Cfrmon: 1 to 5 per unit area of the specilied size
$gqy: More than 5 per ufiit aree of the specified size
Floots are described as to number first, and type second.

Type
VF
F
M
co

Roote are described in t€rms of a specified eize (type) and quantity (number). The size claeses ars:

Very Fine: Less than 1 mm in diameler
@: 1 to 2 mm in diametEr
Medium: 2 to 5 rnm in diameter
Sqatge: 5 mm or larger in diameter
Roots larger than 10 mm in diamet€r may be described s€peretely.

Quantity classes or roots are delined in terms ol numbere of eech size per unit area--1 square centimotar lor very line and fine roots,
and 1 square decimeter for msdium and coarse rmts. All roots smaller than 10 mm in diameter are described in terms of the
following quantity classes:
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FOOTNOTES continued

Uqqftqgll€rrlq: Atl coaree lragment p6rc6ntages (% by volume) are tak6n from the fieH soil prolile descriptions.
ogic firodiliet types (gravelly, channery, etc.) are aleo taken ftom the fiEld Eoil profile description forme for each eampled profile'

l

'@ Ellqryeqcgce

EO Non-Elfervescent
SE Slightly Efferveecent
EM Moderately Effervescent
ES $tronglyEffervescenl
EV Violently Effervescent

' oH@g: .@,
A Abrupt (<2 cm thick)
C Clear (2 to 5 cm lhick)

G Graduel (5 to 15 cm thick)

D Dilluse (>15 cm thick)

Heaction
Str. AcirJ Strongly Acid
Mod. AcirJ Moderately Acid
Sl. Acid Slighlly Acid
Neutral Neutral
Mlld. Alk. MiH$ Alkaline
Mod. Alk. Moderately Alkaline
Strong Alk. Strongly Alkaline
Very Strorq Alk. Very Strongly Alkaline

oH
5.1 -  5.5
5.6 - 6.0
6.1 -  6.5
6.6 - 7.3
7.4 - 7.8
7.9 -  8.4
8.5 - 9.0
>9.0

Topooraphv
S Smooth (the boundary is a plane with few or no irregularities)
W Wavy (the boundary has undulations in which depressions are

wider than they are deep)
I lrregular (the boundary has pockets that are deeper than

they are wide)
B Broken (at least one of the horizons or layers separat€d by the

boundary is discontinuous and ths boundary is intdrruptsd)'
)
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APPENDIX B

SOIL PROFILE/$OIL LANDSCAPE PHOTOGRAPHS
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NEICO-1, Ravola silty clay loam, profile description/sample site in agricultural field
poten t ia l  so i l  bor rowarea.  Topof  red-hand ledp icka t l2 inches(baseofAphor izon) .
Bottom of tape measure at 77 inches.

Figure 2. Soil landscape of NEICO-1, in agricultural field looking south toward inactive Wellington
Coal Preparation Plant on right and Price River in rear left at base of cliff.
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Figure 3 Figure 4

Figure 3. NEICO-?, Bil l ings si l ty clay loam, profi le descript ion/sample site in agricultural f ields
potential soil borrow area. Top of red-handled pick at 50 inches at base of 2C2 horizon.

Figure 4. NEICO-3, Bil l ings si l t  loam profi le descript ion/sample site in agricultural f ields potential
soi l  borrow area Top of red-handled pick at 38 inches at top of 2C3 horizon.
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NEICO-4, Bil l ings sandy loam, profi le description/sample site in south end of agricultural
field currently being grazed not farmed, Base of red-handled pick at top of clay texture
C2 horizon.

Figure 6. Soil landscape of NEICO-4, in foreground in grazed agricultural f ield. View to south on
other side of fence is dominated by greasewood.
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Figure 7 NEICO-S, Moffat loam, profi le descript ion/sample site on undisturbed 2o/o slope al luvial
fan NW of coal preparation plant. Top of red-handled pick at 16 inches at base of Bk
hor izon.  Tape measure at49 inches.  Backhoe p i twas dug to 123 inches.

'l
Figure 8. Soil  landscape of NEICO-5 in sagebrush. Rick Coll ins reading map. View is to NW
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Figure 9 Figure 10

I  Figure 9. NEICO-6, Greybull ,  deep, si l ty clay loam, profi le descript ion/sample site in surface
disturbed area (former transmission line construction lay down area) north of coal
preparation plant. Top of red-handled pick at I inches at base of AC horizon Bottom
of tape measure at 73 inches. Pit was dug to 93 inches.'o

t

Figure 10. Close up of NEICO-6 showing effects of surface disturbance.
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Figure 11. NEICO-7, Gerst, moderately deep, loam, profi le description/sample site in undisturbed
uplands on Mancos $hale east of tail ings ponds. Top of red-handled pick at boundary
between "brown soil" above and underlying Mancos Shale.
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APPENDIX C

SOIL LABORATORY DATA
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