
o
co-op MINING co.

P.O. Box 15809
$al t  Lake Ci ty ,  Utah 84115

Phone (801)  467-4003

I, lay 7 ) 1983

BEAR CANYON PERMIT MODIFICATION

The folLowing pages contain the Co-op Mining Company response to
the Letter from DOGM listing the deficiency in the modifications
for the Bear Creek Canyon Mine of Feb. 3, t-983, ref ered to in a
let ter  of  l4ay 2,  1983.

Technica 1 da ta in the f olLowing has been supplied by Viking Engineering,
EnvironmentaL lndustriaL supply, and Dames and Moore - Professiona!.
Engineers.

ffiffTIru
DIVISION OF

TIL, GAS & I4INING



UMC 783.  14 Geology Descr ip t , ion

The foLlowing report was prepared for the Co-op Mining Company by;

Viking Engineering Services
630 North Windsor
Pr i ce ,  U tah  84501

t

f

t



.--
I-, -

S E C T I O N  U M C  7 8 3 . 1 4
Geo logy  o f  the  Bear  Canyon  Mine

A C T  I O T 5 I O Z 5

I .  S C O P E*mis 
sect ion c iescr ibes the genera l  geologica l  condi t ions at  the

Bear Canyon permi t  area,  and the adjacent  areas.  This  sect ion wi l l
cover  the fo l lowing subjects  :  methodology,  regional  geology,  s t rat i -
graphy,  coal  reserves,  coal  qual i ty  and character is t ics of  the adjacent
u n i t s .

I I .  M E T F I O D O L O G Y
f f i u s e d i n p r e p a r i n g t h e g e o 1 o g y s e c t i o n i n c 1 u d e s

avai lab le l i terature,  coupled wi th f ie ld  data f rom Sanders Explorat ion,
L imi ted and Vik ing Engineer ing Serv ices.  Physica l  and chemical  anal -
y s e s  w e r e  e x t r a c t e d  f r o m  U . G . M . S .  a n d  U . S . G . S .  p u b l i s h e d  r e p o r t s .

I I I  .  T T E G I O N A L  G E O L O G Y
tt re south west  edge of  the Hiawatha N .  E.

quadrangle in  Emery County,  Utah:  located ipprox imate ly  LZ,  mi les west
nor thwest  a long State Highway 31,  f rom the town of  Hunt in ton,
[ T o w n s h i p  f 6  S o u t h ,  R a n g e  7  E a s t ,  S . t ' . 8 . M . J .  T h e  H i a w a t h a  N . E .
quadrangle is  located in  the nor th centra l  par t  o f  the Wasatch Plateau
Coal  F ie ld,  and centered around the south hal f  o f  the Gentry  Mounta in .
The landscape is  rug ged and c l i f fy  to  s teep .  The only  f la t  land is
on the top of  the Gentry  Mounta in ,  which l ies 9 ,  2  50 and 9 ,7 50 f  eet
above sea level .  The Wasatch Plateau is  a t ransi t ion zone conta in ing
geologic structures cemmor) to both the Colorado Plateau Province and
the Basin and Ran ge Prov ince to the west  .

The Bear Canyon Mine s i te  is  located near  the center  of  the Wasatch
Plateau Coal  F ie ld.  Rock types at  the s i te  are la te Cretaceous in  age
and are genera l ly  composed of  sandstone of  f ine to medium gra in s ize,
interbedded with subordinate gray and dark gray carbonaceous shale
and coal  seams.  These represent  cont inenta l  and or  t ranssi t ional
sediments.  Mar ine sediments occur  below the sequence and are exposed
to the east  of  the escarpment  in  Cast le  Val ley.

Table I  g ives the genera l ized st rat igraphic  sequence and uni t
descr ip t ion for  the l {asatch Plateau.  The o ldest  rocks are of  ear ly
Upper Cretaceous age.  The major  commerc ia l  coal  seams occur  in  the
Blackhawk Format ion and are of  the Campanion age.

Structura l ly ,  the st rata in  the Wasatch Plateau genera l ly  d ip south*
e r l y  l s l i gh t l y  sou theas t  o r  sou thwes t ]  a t  ang les  o f  I  t o  3  degrees .
Three major  nor th-south t rending faul t  zones have been def ined in
the Wasatch Plateau Coal  F ie ld.  Each zone is  the product  of  a  h igh
block faul t  wi th  extensive minor  f ractur ing wi th in the graben.  The
Bear Canyon Mine is  located in  the Pleasant  Val ley Faul t  Zone.  The
Pleasant  Val ley Faul t  Zone is  approx imate ly  3 to  I  mi les wide,  wi th
ver t ica l  d isp lacement  between a few f  eet  and 200 feet  p lus.  The Bear
Canyon Faul t  is  the major  fau l t  that  separates the Bear  Canyon Mine
for  the Tra i l  Canyon Mine.  [Note:  Geotechnical  sect ion and the mine
map for  Bear  Canyon are located in  t t re  appendix,  J  Disp lacement  on
this part icular fault  is ext imated to be 220 feet. During the mining
of  the Bear  Canyon Seam severa l  minor  fau l ts  were d iscover  in  the



' I ra i l  
Canyon Mine .  These f  au l ts  may ef  f  ect  the min ing of  o ther  seams ,

The extent  of  the Bear  Canyon Faul l  forced the Co-Op Min ing Company
to  deve lop  the  Bear  Canyon  Mine .

I V .  S T R A T I G R A P H Y

@ i c f o r m a t i o n e x p o s e d o n o r a d j a c e n t t o t h e p e r m i t
area are Cretaceous members of  the Mesaverde group,  wi th  the except ion
of  the North Horn Format ion,  which is  Ter t iary .  The minable coal
seams are located in  the U pper  Cretaceous Blackhawk Format ion .

Star  Point  Sandstone
a n d s t o n e i s t h e b a s a ] f o r m a t i o n o f t h e M e s a v e r d e

grouP ( Doell ing , L97 2) ,  is a l ight-colored, massive , medium- to f ine
gra ined sandstone (  Spieker ,  I93f  )  .  The sandstone is  re lat ive ly  im-
permeable wi th groundwater  movement  occurr ing main ly  in  f ractures.

Blackhawk Format ion
Overlying-The-3tar Point is the Blackhawk Formation which is the

middle and coal -bear ing d iv is ion of  the Mesaverde group.  The Black-
hawk consis ts  of  a l ternat ing sandstone,  shale,  and coal  beds and is
approximately 700 to 800 feet thick with the valuable coal seams located
wi th in the lower 400 feet  (  Doel l ing,  lgTZ) .

The sandstone beds are f ine to medium-gra ined (  Spieder ,  1931 )
1 ld ye l low-gray to tan in  co lor  (Doel l ing,  L}TZ).  The lands of  the
Blackhawk are cemented by calc ium carbonate or  s i l icawi th the except ion
of  a few local ized areas in  which the cement  consis ts  a lmost  ent i re ly
of . l"y '  Iron is also present in the cement of alt  but the pure white
sandstones (  Spieker  ,  1931 )  .  The genera l ly  d iscont inuous nature of
the Blackhawk and apparent Jow specif ic yield ( Cordova , 1964) indicates
that the water yielding capabil i t ies of the Blackhawk are only of local
impor tance .

Spieker  (  1931)  ident i f ies three genera l  types of  shale in  the
Blackhawk Format ion :  ord inary c lay shale,  .u ibonaceous shale,  and
smoke-g ray  sha le  (a l l  con t inen ta l  i n  o r ig in ) .  The  o rd ina ry  c lay  sha le
is  gray to greeen,  granular  and normal ly  sof t  a t  the outcrop;  the
carbonaceous shale is  brown to btack,  massive and laminated;  and the
smoke-gray shale is  tough and leathery,  and in  i ts  unweathered state
is  ha rd  and  homogenous  (Sp ieker ,  1931)  .  The  p resence  o f  sha le  ac ts
as a s igni f icant  barr ier  to  the ver t ica l  movement  of  water  wi th in the
Blackhawk Format ion.

Cast legate Sands_tone
The Caste lgate Sandstone r  g€r i€ra l ly  is  considered a member of

thePr i ce  R ive r  Format ion  (  Sp ieker ,  1931)  ,  cons is t  o f  mass ive ,  h igh ly
res is tan t ,  med ium-  to  coarse-g ra ined  sands tone  beds ,  con ta in ing  in
p laces conglomerate wi th a matr ix  of  gr i t  (  Doel l ing,  L972| l  .  A l though
t !*  Cast legate over l ies the Blackhawk Format ion,  i t  appears to  be barren
of  coal  in  the permi t  area.

Price River Formation
Price River Formation

s im i la r .  The  Cas te lga te
to i ts cl i f f- forming

The l i tho logic  character is t ics of  both the
and the under ly ing Cast legate Sandstone are
mernber is separated from in" p"1." , iver due



charac te r i s t i c  (Sp ieker ,  1931) .  L i ke  the  Cas t lega te ,  the  Pr i ce  R ive r
Format ion consis ts  of  medium- to coarse-gra ined sandstone beds wi th
occasional  lenses of  shale.  A l though the uni t  has a h igh poros i ty ,
i ts apparent low permeabil i ty ( Cordova , 1964) reduces i ts water-
y ie ld ing capa b i l i t ies except  through f ractures.

North Horn Formation
o l o g i c f o r m a t i o n w i t h i n t h e m i n e p l a n a r e a i s t h e

North Horn Formation. The North Horn is the lowermost member of
the Wasatch Group,  consis t ing of  var iegated.  shales,  i r regular  beds
of gray , brown , or c ream-colored sandstone of various t lxture , and
th in beds of  s teel  gray and cream-colored l imestone (  Spieker  ,  1931 )  .
L ike the Blackhawk Format ion ,  the presence of  shales in  the Cast legate,
Pr ice River ,  and North Horn Formai ions act  as s igni f  icant  barr iers
to the vert ical movement of water within the formit ions . Therefore ,
asignif icant port ion of the water which reaches these underlying fornr-
at ions probably percolates downward unti l  encountering a shale layer,
which then causes horizontal movement to the surface bf another r i6r" i t t  rr
( i .  e .  sandstone f inger  wi th in the format ion )  .

V .  C O A L
MIII iple coal seams are found in the lower 350 feet of the Blackhawk

Format ion as was prev iously  determined.  The ascending order  of  the
jaor  coal  seams are i  Hiawatha and Bear Canyon.  Upper coal  seams
were found to be burned and of l i t t le importance in t f te Bear Canyon
permit area. The Blind Canyon searn is not considered minable on
the Tra i l  Canyon s ide of  the Bear  Canyon Faul t ;  but  the Bear  Canyon
Mine has p lans to mine the Bl ind Canyon seam. The Hiawatha and
the Bear  Canyon seams were measured and observed at  var ious points
in the mine area by H . H . Doell ing , Note the enclosed coal sections
n u m b e r e d  4 5 ,  4 6  ( B e a r  C a n y o n ) ,  1 0 9 , 1 1 0 ,  1 1 1  ,  L I Z ,  l l 3  ( H i a w a t h a  S e a m )
Limi ted t raceabi l i ty  of  the upper  seams is  at t r ibuted to the lent icu lar
nature of  the seams,  &r id  the extent  of  s lope debr is  act ing as cover
for  deposi t ional  i r regular i t ies.

Coal  Qual i ty

Please note the permi t  appl icat ion and current  sa les analys is  for  coal
qual i ty
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G * n e r a l  i z e r l  S e c L i q r n  o f  R o c k F o r m a t i o n s .  U a s a L c h  P l a t e a u  C o a l  t ' i e l d *

.#

S t r a t i g r a p h i c  U n i t
Th  i  ckners

(  fee t  ) D e s c r i p t i o nS e r i e c

*Adapted f roar Doel l ing,  1972.
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TABLE rr-3.**Average (ari t trnettc mean) conposlt lon and observed ra
of I 0 ma Jor-EnIfElnoT.S s and Zg trace elements n  coa l  asr l ,  an
contents of Beven addtttonal t iace eitrnents Ln 48 tfasatch Plateau
f lgld_.c-oal sbnples

I Source: I layes, a n d  o t h e r s ,  L 9 7 7 .
5 2 5 " C i  ( ,  l e s s

A11 samples were ashed at
than J

Oxide or element

Ave rage
(art thme t lc

mean )
. , Observgl range ._

Mtnlnuu Maxlmum
UaJor and n inor  ox ides tn ash (percent)

Ash---- 11 .45
53
16
6 .1
I  . 05
3 .64

.75
3 .9

.0 I0

.92
4 .2

1 .8
2L
6 .7

.86

.42

.11

.062

.93

.003

.42

.66

36 .6
84
29
25

2 .53
8 .41
2 ,2

12
.026

1 .7
l0

Si l l ca  (S lO" ) - - - - - -
Alumlnuu o*f d" (AI?0" )-----
CaLctum oxide (CaO)-i
Magneslurn oxlde (Mg0)----*-
Sodiuru oxlde (NaeO)--------
Potass ium oxlde ( f ro)- -
Ferr lc  ox lde (FerOi l - - - - - - -
Manganese oxide (ufio)------
T l tanfun d lox lde (TfO?)-**-
Sul,fur tr loxlde (SO"):-----

Trace etrements in ash (parts per  mi l l ion)
Boron (B)- - - -  I  n000
Bar lum (Ba)- - -  700
Bery1l lun (Be )--- l 5

. 9
r5

100
95
30

l l l
1 0
2 A
50
5 5
2 0

I  ,000
1 0 0

7 0
7

84
200

200
70
<3

1 .0
(10
30
32
l0
l 5
<7

<20
10

<2s
<10
100
70
30
3

t9
100

3 ,000
3,0oo

50
2 .O

50
200
266
70

288
20
50

200
195
50

5 ,000
300
300

l5
237
500

.Cadniun (Cd)---
cobal t  (co)- - -
Chromlum (Cr)---
Copper (Cu1---
Gal. l ium (Ga)---
Ll thlun (Ll )---
I'1o J.ybdentrm (Mo )---
Nlobiuu (Nb)-- -
Nickel (Nl)---
Lead (Pb)- -*
Scandlun (Sc)- - -
[ i t ront lum (Sr)* - -
VanadLun (V)----
Yttrfu:m (Y)--*-
Yt terb lum (Yb)- - -
Z lnc (Zn)*- -
Z l rconlum (Zr) - -*

Trace elenents ln whole coal (
Arsenic (As)---
Fluorlne (F )***-

r  m l l l l on )

Mercury (Hg)**-  ,05

1 .0
70

. 3
1 . 7
I , 7
1 . 3

<0.5
<20

.01
< .1

. 8
<3 .0

.2

240
.21
.7

5 .7
5 .2
3 .5

Antimony ( SUl---
Selenir.rm (Se)---
Thorlun (fn1---
Uranium (U)----

r t s
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Geology and coal dan by
E. M. Sgieker, 1931, USG$

I ! a



uI,tC 783.25 Cross-Section, Maps and Plans

Cross-Section and maps are incLuded in the Reclamation Plan prepared
f or the Co-op Mining Company by Environmenta L Indus tria I Supp1y. Berm
and drainage detai l  on thes rnaps are complete for the scale and uPper Pad
areas onl-y. The berm and drainage detai l  for the entire disturbed area is
to be included in the compLeted permit appl icat ion.

UMC 784.IL Opera tion P lan : Genera I Requirements

The narrat ive explaining the maintenance of roads lncluded the use of
arnrnonium chloride by mistake. The writer intended the use of magnesium
chLor ide as suggested by the Div is ion.

IIMC 784.L1 (b) Removal of structures

Structures wil l  be dismantled at the t ime of f inal recLamation and
dis pos ed of a s sa Lvage. Rmra ining f ounda tions wi I-1 be covered to a
depth of  a t  least  four  feet .



UMC 784.13 RecLarna tion Pl-an: Genera L Requirements

The fol lowing Reclamation Plan has been prepared for the Co-op
Inlining Company by:

Environmenta L lndus tria L SuppLy
P.O.  Box  358
Elmo, Utah 84521

Tha Co-op Mining Company has contracted with Environmental Industr ial
Suppl -y  to  eol lect  vegi ta t ion data and establ ish reference areas.  We
request a meeting with DOGM and Mel- Coonrod of E I S in this regard.



EhI-VIROI\IMENTAL IITDUSTRIAL ST]PPI,Y

P.O. Box358 - Elmo, Utah 84521 - Telephone (80' l)653-26A6

Mel Coonrod - Reclamation Specialist
Hydro Seeding & Planting - Field Consultants

Complete Reclamation Suppl ies

I'{ay 5, 1983

Utah Division of O11, Gas, & l{ining
4a4 State Office Building
Salt T,alce Ci ty , Ut$h B4l l4

To irJhom It May Concern:

Mr. trfendell Owen of the Co-Op Mining Company has contracted with

E.I.S. (Environrnentalo fndustrial Sapp1y Co. ) to establish a number of

vegetation reference areas in both Bear, aftd Tra.il Canyons. The locations

and methodolssy to evaluate the referenee areas r*ill be subject to DOGM

review and approval prior to work commencing.

Upon completion of the reference area, an interum and permanent

reclarnation plan for the balance of the disturbance in association

with the co-op's mining activi t ies wil l  be f inal ized.

Mclnj c

Sincerelyt

Me1vin A. Coonrod
Reclarnation Specialist



RffiLAI,IATION PLAN
wlw,,^y.:{n tu'Y?

BEAX CANTON SCAI,E HO{ISE AND ASSOCIATED DISflIBBANCE

Refl February ], lgSl letter nodification - Bear Canyon hrne

quc z84.Jl

fhe folloring procedures are designecl to reve6etate and eontrol erosion.

They ehould, to a 3-arge degree, eatisfy the comitnente made by Co-Ql

!,lining Conpany in their peruit. Also, satiefy DOGI{ regulations 8E p€r-

taining to interin reclarnation and final reclamation for those areaE

uhich will be utilized after mining operations are concluded.

fhe area in question is along and adjacent to the Bear Canyon Mine

eccees road, and yill be of a pernanent natnre. (See attachnent ffi map).

The actual ground involved conprieee approrinately 2 acres of road and

deck BTB&o Ttre actual proceduree involve a four (tf) phaee progra.n;

(t ) Earthuork, (il To hydronulch the entire area to supplenent

revegetation and doatrol rwr-off until stabilization ie conplete,
(5) So prepare a eite uhich wil-1 be etable enough for a period of

time to allow vegetation to become estabLishedl and (4) To plant

Eedilings to further stabilize the soil and to provide neceasary uild-

life, hydrological and aesthetic comnitnente aE detaiLed in nine

reeLanation pernit.

Phaee 1 Earthwork, Original Contour

The road and pad can be brought back to a reasonable configuration
by inplenentation of a large backhoe unit in couJunction uith a

crauLer tractor (J*:O). The actual- nethod vill invoLve the pulling

of nateriaL from approrinateS.y ten feet below the road cut up outo the

road eurface and epreading and corpaeting this naterial sitb the crau-
ler tractorr at the same tine pulling the Leading edge of the high wall
down to Lcseen the degree and angLe of the high wall. AlL work done
both above and below the road ehould take into consideration existing



vegetation and all effort sbould be made to nininise disturbance where

poaeible. irlhen there is no a}ternative other than disturbancer an

effort can be nade to relocate ear.th and maintain eristing vegetation

in p1ace, attempting to relocate the vegetation in the pro:clnity of the

road dieturba,nc€o (See attachnent # 2). The material redietributed

to regain original contour shouLcl be compacted to approxinately 9|f/o ot

tbe original or adjacent undisturbed eoil. Upon eonpLetion of this

etep of spreading and conpacting, the unconaolictated native naterial

vill approach the original configuration of the eite prior to dieturbance.

the native topsoil rhich vas renoved from the area riLL be redietributed

to a depth of 25 centineters, as indicated by Soil Survey l,larch 1980.
(see attachnent 7 wtd 3b soils nnp). Upon redietribution of the A
horizon soils all aseoeiated compaction resuS.ting from epreading uill
be aLlev:iated by ripping the entire area to a depth of 2o centineters
to enhance the revegetation effort.

Phaee 2 Seeding and Mulching

llre entire anea of disturbance should be drill and hydroseeded dlring
the firet llall f,ollouing the conplete abandonnent and earth rork.
(Septeuber through Novenber, 2O1d).

fhe largeet portion of the recontoured eite will- facilitate drill
eeeding. fn order to leesen conpaction, a rangeland dril-l seeder pul1-
ed behind a emall craurer tractor wour-d be utilized. A tentative estimate
of tbe area to drilt seed is approrinately 1.j &crocir The balance of
the aroa would theu be hydroeeeded. The seed nix and rate of application 

,

ie attached. (See attachnent 4).

fn conbination with the seed, the following rates of tackifyer should be
uti l ized:

(Rates of Tac uere developed with reepect to velocity and erosive pouer
of uater rrhicb is proportionaL to the spuare root of the elope.)
An enperical faetor was dete,rnined fron J-aboratory and field studies
to amive at the nininun Tac fiber ratio. llhue, 60 lbs. of Tac per ton
of fiber is about ninimurn for slopes up to Ztr/o aad the enperical factor
is deternined ae 5O * ,EE - 12. A Zj/o aLope is about narimun for the
niniur,rn amount of Tac. For a 1otrl slope (,t:r or 45.) tfre ratio of Tac
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to fiber is calculated as3

Suggested ratios

Hydroseeding and Hydronulching

( 
"(@) 

( t  2) '  = 12o lbs.

Tae to fiber for

aerve as muLch or soil biader

of

to

Slope
Angle

Slope
Ratio

Percent
$Lope

1bs. Tac
per Ton fiber

Batio Tac
to fiber

14 '

26'

,r '
4 j '

57"

54'

r t E e !
1

1

run
4

2

1yt

1

1

1

27/o

5v,
65%

1wo

15V/o

zOU/o

1

1tt

2

5o (uininun) *

8o

100

120

140

15O (ninimun)

to insure excellent

of Eac per acre hae

3a

25

20

15

14

12

stabllization;

g"iven excellent

t 50 pounde ie euggeeted aa a nininun
horrever, i.n many conditions 40 potnde
resulte ou a 1 : 4 or 1ess slope.

The nininun specifications for both Tac and mrlch are incLuded under
attachnent 5.

Follouing the seeding effort, the entire area of clieturbance welJ. be
hydronulched and fertilized. Ttre rate of application of the nulch is:

1r2OO to 1r5OO lbe,/acre on 1 z 1 elopes

2'OOO to 2r5OO lbe,/acre on , : 1 slopes

fhe nulch should aleo be fortified with Tac ao prerriously indicatect
according to eLope. fncorporated in the nulch slurry, the following
rate of fertilizer wilL be applied per acre i

80 lbs. N,/acre

100 lbs. go5/acre

1OO lbe. K1o5/acre

4-



Approrinately 5V/o of the above application ean be incorporated in the

nulch and the balance be added as an over spray the followin$ FaL1.

Reconnendation on fertilizer requiremente based on soile test (See

attachnent 6).

Phaee 3 Site Preparation

Site etability ui1L be largely acconpliehed through the grading; com-

phcting, ard the utilization of a tackifying agel!. Iloweverr otr those

aJreaa nith elopes of more than 2 i 1r the foLlowing proceedtree will

acld an additionaL parameter of stability anrl enhance the revcgetation

efforts.

Site preparation is both general and specific in proceedures. fhe

eites and nethods detailed in fllustration (eee attachnent ? & 7A)
provide a nultitude of purpoaea and to a large degree are reeidual for

several, Jreana. First and foremost, they effectively decrease the angle

of repoee of the slope in queetion. In acconpl-islring this, you effect-

iveJ-y nodify the site and change thoee conditions uhich precLude vege-

tation fron becoming established. Secondr yor change the eeverity of

eroeioa, and in fact, use those eurface watere uhich heretofore uere
deetnrctive in nature. Thie ie accomplished by creating baeine wherein
the water ha.E tine to soak in and thue ca^n be utiLizecl by vegetation.

This in turn, decreaees the inpact on adjacent watereheds and improves
quality of eurface watere. f'lroee areaa which are terracecl providc a

Eore favorable ecoeysten than that of an equivalent elope. It facili-

tates better utilization of graeeee and forage for grazing aninale; to

Eone degree it nodifies clinate, in that severity of wind and weather
i eeoneuha td in i n i shed .A I so , t hecu t f aceac te i nmuch theaame

anow drift fence does, in trapping and caueing smal-l areae of anou
retention.

Phase 4 Planting

The p3-anting of seedlings will be done within 2 years of the seeding
effort in order to evaluate tbe nunber and speciee of seedlingia nece6garJr
to insure both conpoeitlon and stocking of woody epeciee to naximize
utiLization by uirdlife and donestic graziag.

-4-



The speciee and numbers of inclividuaL plants will be conelated to the

reference area which will be established during July of 1987.

PI,AI'ITTNG PROCEDURE

Hlanting will be done uti]-izing s pouered auger rrith a capabiliW of

driLLing a }rt+ dianeter hoLe to a depth of 15rr. llhe roots of the seed-

ling vllL be amanged ia as near natural position aE possible paying

special attention nst to rUrt the root tips. (See attachnent 8)

By holding the eeedling at the root cronn, soil should be coupacted

back around the roots being careful to leave no air pockets or loose

dirt (rhich would constitute settling). I'he tree ehould be firn when

ligbt preecure ie exerted on the needlee and standing in en errect

poeition. Onl,y hands shalI be ueed to pack soiL around tbe tree -

the use of a stick or foot ie etrictly forbidden.

At all tinee the trees uilL be protected from direct sun light, and

special care uiLl be extribited when lifting the eeedling fron the
planting bag to the prepared hole.

FTEI,D STORACE
tu

Fie1d storege facilities are illustrated in Attachnent 8A. In the event
snou is not avsilabler, a sinilar cache can be conetnrcted using uet bur-
lap and danp stranr.

lbe nine vill have to naintain a sorting, packaging and etoring tent at
the cache site. A eorting table uill need to be eet up in one tent.
Each seedling nuet be exanined and aLL that do not have a 2 to 1 crorcn
to root reLationship, or are danaged nuet be diecarded. The eeedlings
then need to be dipped in a verniculite slumy and then rolLed in wet
burlap and placed in canvae planting bags.

lbe trees can onLy be left in the bage for twenty-four hour periods
and then nuet be repacked forloring the same proceduree,

Ibe field handling of packed trees requiree the crow:nts be kept noiet
and the bags covered uith insulated tarps and stored in shaded ETBa,ET

During breakan - lunsh, etc, - the crews planting bage nust be placed
in shaded areaa. At the end of each operational day, al.l bags nuat be

-5-



unpacked and the trees redipped in vermiculite and rerolled in wet

burlap and repackaged to be used first the succeeding day.

Upon conpletion, the reclalned area yill be nonitored to deteruine

rhen bond releaee prameters ar6 achieved. If, the nonitoring indi-

cates iaadaquacieel the area uil1 be suppLenented with aclditional

efforte. .

The noaitoring procedures will be the aaae ea.mpling nethodologies

vhich uill be inporporated in establistrment of reference areaso

-5-



ESTIHATE OI' RrcI,A}IATION COSTS ON

BEAS CAI\IYON SCATE DIS1TIRBANCE

ALI coatg are based on knormn costs - contract amount on work either in

progreea or conpleted in the preceeding 12 nonths.

Fpe of Activity

HyctromPlqhins_ & Sge d*n$ :.

Application of eeed & tackifyer

equipment and l-abor only

Application of muIch, fertilizer,

eguipnent and labor only

t{obi }i.rr?ti on (g ta}r+re,a )

nuLch

Tac @ {1.60/# 145/acre

fertilizer @ #23.OO/1OW

url.l,I Fge9ine

,fO t+50 crawler @ $45.ooAr.

a

Caee

eetinate B hr,/acre

5BO gackhoe @ $35.OO76.
estinate 24 hr,,/acre

Seed

variable - cument guote

planting and site preparation

nureury stock .5O each

$ 1?5.00 / acte

2?5.ao / acte

Job 5OO.OO

,8o.oo / acre

224.00 / acre

27.AO / acre

2ltO.OO / acre

550.00 / aere

84o.oo

155.oo / acre
gr.Qo / acre

and tac

-7-



ESTI}IATE OF ffEAt COST
Approximately 2

ON RECIIAilATIO}T
acres

5 acrea hydroseeding

2 acrea hydronulching & fertilizing

l{obilization in Utah

DrilL seeding

Cravler tractor

Backhoe frO Case

Seed (cument bid-Maple leaf supply)

Planting & site preparation

Nursery stock $1 ,5}O/aere

T(IIAt

Cost conparablee received from:

USFS F'ishlake National Foreet
Hlateau Hining Co. Test plot data

. Kaiser Mining Co. Slaughter Canyon Road
Getty Coal CV Ridge Reclanation
B & R Reclanation Co. Kennelworth, Ut

1. $oldier Creek Sewage pond
2. Trail Morrntain Reclanation
7. Hlateau - Wildlife en]rancenent' 
4. Monntai.n Resourcee - Dri}L Site

s 8?.w

1 , Bol+,oo

5OO.OO

360.OO

72O.OO

1 ,5BO.OO

7ro.oa

1 86.00

:'r0oo.oo

$ 8r662.50

area
Reclanation

-B-



a a t
I

ffiOsEOUBING
ffi

httacrrncnt #€)

I

, t .

: : l  I

O

GONl.u6fi,-

o



l '*; SoJl Svmbol

D&,

D1C

SOIL LEGEND

8oi1 l4apptng Unlt, Namq

Dat,lno bout.dery ftne eandy loanr
5 to 2g percent elopcc

Dat,tno very etony flne candy loan,
55 to 70 pcrcent elopee

DESCRIPrION OT fiIE SOILS-

DzE Datl.no boulderv fine sandv loam. 5 to 20 percent elopes.

ttrto Datlno soll te very deep and well. dralned. It occurB on
rnoderately steep alluvlal fana and some eloping fl.ood platna at'e levartone of 71100 to Tr l40 feet,  (2, t05 to z r l l l  rneteia).
Tttip eotl formed ln elluvlum and colluvlum derlved matnly fronr
aandetofre ?nd ehale. The averege annual preclplt,at,ton il 14 to
t'5 tnchea (S0 Eo 4L centlmet.rel. llean annual alr temperature
1e 42 to 45 degreee F. (S to 7 degreea C.), oegn annqaL eotl
t,emperature ls 4t+ to 47 degrees F. (s to I degreee c.), end the
everage freetre-free Beason is about B0 to 1r0 daye.

Slopea are 5 to 20 pereent, and nostly eest faclng. They are
ahort end concsv€-cortv€xo

Vegetatton la domtnantly, ptnrorr utah Junlper, saltna wtldrye,
rqulrrertstl, btg oagebru.h, I Douglee-flr, end Rocky Mounteln

. Juntper.

Included ln mapplng ars emall ereaa of a elnilar eotl except
rlth 20 percent gravel and cobblee tn the eurface leyer.

In I tyPtc3l profLle the eurface layer te brown, bouldery ftne
eandy loern and cobbly Loam about, lQ-tnches (25 cenrlmet"rs) thtck.
Ttre aubeoll. ts ltght, brown vcry stony loem about lg irrches(7r centlmeters) inrcn. fire e.,betrai* ir iigrr. reddteh brown
cobbly flne sandy loam to e depth of 60 tnchee (1,5 neterg) or
BlOf Qo

Permeabt ltty te moderate. Avatlable water capaclty te 6 tnchei
( 15 ccntlmGtcrs ) to a depth of 60 Lnches ( 1. 5' uret,era ). organtc
matLer content ln the gurfaci layer 1r 4 percent. Effectlie
rootlng depth ls about,60 lnchee (1.5 metlrs). Surfece runoff le
mrdlum rnd eroalon hszard 1r mdderate under potenttal nat,l.ve
vegetetlo'n and htgh lf vegetat{on te removed end the eoll ls
left bare. Erodlbtllty t; ron. Thle eotl le used for range,
wtldltfe hebltat, and mlntng operartonp,

e '*"

a*s

-  4 -



MI}{IMUM SPECff'fCATfOi'T trOR IIITJICH

P H

C,h,egi c*l- Sf opsltigs

Chemical liame:

Chemical Famil-rr:

Chemical Forrnula:

.P,hYSl,$:, *oegfi3es
Physical State:

Bulk Density;

Moisture Content

U,,Se. or *'o}rgl:ty

aeerl,gqgg*

Heal-th Hazard

Biotic *o.p,grtiqs

tt 'ater Holdin$
grams of water/1}O Srans fiber

P H

Y, rs.c"of lty

Part icle Size

4.8 to T

Ce1lulose

f.iood Cel-lulose

( c i {  c )n
6  10  5

tight brown, fibrous material

8.4 lb  . /cu.  f t .

1tr'{ + 3

Used in hydraulically planting grass
stolen or in the hydraulic rnulching
of grass seed or seeds.

1 ,2.OO 1 ,5OO lbs./acre on
2r0O0 lbs. pJ"us on 3:1 'snd

No health hazards

i"Ieed free, fungus free , ffid
to mildel,r

'1 
,OO0 minimum

1 z 1 slopes
over

resistant

TACK]FYIT'IG AGENT SPECIFICATTOI{S

67

1?/o suspension 1550 centipoises on a
Brookfield Viscometer R.T.V. with a ff i
spindle at 7A degrees- Qte hour viscosity
of 1900 CFS under the same conditiorrsr

Silicate powder a-nd polymers: Marimwn
7V/r, ]2J mesh screen

Attaclrment # 5



REPORT TO;

BILL TO:

GROWER:

SAMPLE ID:

CT}-OP I.IINING CO}{FANY

sfHi-- -
SA}IE

SIALES BEAR

AGRT
P.O.  I

AT,Iry i

CUTTURI
IfrAWER 50;

AR[GHTC

i'tR ' {lt'rEN
' . -. ,... :

IIOONSUITANTSLINIT rr-l-ar
r' ' 

- 
24'as. FIR$ T AWENUE DATE Rcvo -

tN,caLbnnao 806a1 RE''RTED 
1 1-33-s2

t03l659-2313

" . t , t  t C  E  - l  l  '  l

AVAILABLE NUTRIENTS PPm t l l
,  - . ,  .  I  , t  ' f  ' I  I  I  

'TEXTURE
d=rilt, cilty
so=itnd. 5r[dY
lo=lolm, lormy
cl=slry

LO

pH cEC
Meg

/1OSs

SALT
Mmhos

/cm

Na
Meq

/1009

Lime
ol
m

OM
Y"

org
N

Lbr NOr P(21 K(21 Ca Mg s(21 B Zn Fe Mn Cu

HeO Buf

?? 3400 310 3t o .6 0.6 3 .8 ? .O O.3
&.3 7 r 0 11 ,1 I r O O.3 8 .6 1*3 4 3 r S I 3

:CO['IMENDATIONS:POUNDS PER ACRE
*  , ,  I  

t '  
t  I ' , ' , '  " ' '  l i  I  t :

CROP
YIELD
GOAL

CROP
RESIDUE

T/A

MNR
T I A

N I Ptot Kzo Elem
Sulfer Lime

0

Ms SOtS Boron Zine lron Mn Cu

0 n 0 0, 0 ;

Average 0 40 s0 50 0
DL NAtive Grasses

0

P z O c  K x 1 . 2 * K z O
ed crop.

S x 3 * S G

p'
z
&

* i : : - i l ' - . - r ' : - : ' . n : - - "  
-  

?  
'

1,ppm*par

I f  pcor

t

R++ U

/.:: F?" daPth.PPm. t'i;jflT;tffL"
valuer reported but without specific remarkr are eonsidere

noiscure condit ions reduce fert i l izat ion accordingly'

Supervircd bY

2 . P  x 2 ' 3  =  |
rth range of intend
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uMc 784. t3 (8 )

The folLowing
Co- op Mining

Mine Openings

plan to manage mine openings has been prepared
Company by Environmemta 1 Indus tria 1 Suppl-y.

for



UMC 81?  .13 -1 j

$eals wil l  be instal led in al l  entr ies as soon as mining is com-

pleted and the rnine is to be abandoned. The seals wil l  be located

at least 25 ft. inside the portal mouth entry. Pri o.r to installa-

t ionr al l  loose material within 3 ft .  of the seal area wil l  be

removed fron the roofn r ibr a$d f loor. The mine entry seals wil l

be made of sol id concrete blocks (average minimum compressive

strength of 1r800 lbf/ ina tested in accordance with ASTM t14o-To)

and morter (1 part cement, ]  part,s sandr md no more than T gal. of

water per sack of cement ) to form a wall two blocks thick.

Seals will be installed in the folloi,ring manner: The seal will be

recessed at  least  16 in .  deep in to the r ib  and 12 in .  deep in to the

floor. No recess lr i l1 be made into the roof. Ttre blocks wil l  be

at least 6 in. high, except in the top courser ai ld B in. wide, The

blocks will be laid and mortared in a transverse pattern. fn the

bottom course, each block wil l  be laid with i ts long aris paral lel

to the rib. The long axi.s in succeeding courses will be perpen-

dicular to the long axis block in the preceding course. An inter-

laced pi laster uri l l  be constructed in the center. The seals r.r i I l

have a total thickness of 16 in. ir lhere condit ions permitn the

portal seals will be graded to conform with existing surface

contours and planted. fn those instances where sizable highwalls

estabi"ished in preparing the portal si te cannot be returned to

original contours, the opening in front of the wall  wi l l  be f i l led

wi th noncornbustible material as above , ffid the portal and entire
erposed seam on the highrua.ll r,.riIl be covered wi th 6 to B ft. of

noncombustible ruaterial , graded , covered with sui table materi-al ,
and seeded. For i l lustrat ion of a typical seal l  se€ tr" igure 1.
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UMC 784.L6 Ponds

Design for the colLection basin has been prepared by Viking Engineering.



SEDIMENTATION CONTROL STRUCTURE CALCULATIONS

De.siFn Data

Site elevation:
Runof f  Area:
A verage Slope Length :
A verage Slope Gradient :
6 hour l0 yr Storm':
Soi l  Charecterist ics:

Calculat ions

Use uniform Soil Loss Equation

CATCH BASIN  BELOW SCALE HOUSE

7100 feet
2 ,8  ac res
90 feet
6t
I  .4  inches
272 s i l t ,  30 8 f ine sand,  398
sand , 9* organic matter, f ine
graded soil, moderage permeability

A  =  RKLSCP

R.: the rainfal l  factor, is the number of erosion index
unit computed from the charecterist ics of rainfal l
during a normal year. From trUniversal Soi l  Loss
Equat ionfr  SCS, Jan .  1976,  use R = 20

K: the soi l  erodibi l i ty factor, from tra soi l  erodabil i ty
'  nomograph  . , . r r  where  % s i l t  p lus  B  f i ne  sand .  K  =  0 .51

LS:  s lope- length and gradient  factor ,  From Table l ,  Universal
soi l  Loss Eqn . t '  scs , Jan Lgz 6 for slope of 6Z at 90 feet.
L S  =  0 . 6 4  .

C :  A s s u m e  b a r e  g r o u n d ,  u s e  C  =  1 . 0

P:  Assume no  e ros ion  con t ro l ,  use  p  =  1 .0

t h u s  A  =  ( Z O 1 ( 0 . 5 1 ) ( 0 , 6 4 ) ( I ) ( t )  =  6 , 5 3  T O N S / A C R E / Y E A R

for  2, .8  acres,  the 3 year  sediment  level  for  so i l  =  90 lbs l f t t
would be:

2 .8  ac res  x  6 .53  T  l ac l y r  x  3  y rs  x  2000 lbs /T  I  90  l bs / f t 3

Three year silt level = 1218 cubic feet

Runoff from disturbed area for l0 year 24 hour storm

Calculat ion

u se c N = 80 for area around scale house , From Table 9 . I
trSCs National Engineering Handbookrr section 4, Hydrologytl
Runof f  f rom f igure 10.1 for  Z.Z5 inches prec ip = 0,?2

thus Volume of runoff = 2 . Sacres x 43560 ftz lacre
x  0 . 7 2  i n  x  l l l ? i n l t t

= 7318 cubic feet

Volume of Sediment Pond including 3 yr Sed. level = 8536 cubic feet



I]MC 784.22 Divers ions

The design cri teria for
of hydrol-ogica L ba l-ance
with Viking Engineering
p lans wi 1l- wri tten and
at  the mine s i te .

cu lver ts ,  d ivers ions and etc .
are eurrently being revien^red
and Dave Darby of DOGM. When

forwarded to the Division and

for the control
by the hydro logis t
compLete, these
wil l  be implemented

IIMC 784.24 Transporta t ion Faci l i t ies

of hauL roads are included with dimensions on the map
house modif icat ion ( f f f-A-b) I  included in the reclamation

geotechnical anal-ysis for steep outslopes was prepared
Mining Company by Dames and Moore, Professional Engineers.

Gross Section
for  the scale
pa cke t.

The fol lowing
for the Co-op
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SITE CONDIT IONS

The general location of the Bear Creek Portal Access Road
is shown on Plate 1, Plot P1an. Side-cast cut and f i l l  areas
as determined by others are also indicated on Plate 1. The
slopes in the area of the Bear Creek Portal are generally steeper
than 20 degrees and the access road has been constructed by con-
ventional side-cast methods. The material being excavated and
forming this side-cast cut and f i l l  typical ly consists of f ine
and.coarse gravel and cobble sized pieces of si l ty sandstone in
a sandy and silty clay matrix. Calcium carbonate derived from
the cerent in the sandstone is also present.

The surface of the side-cast material is quite f i:rn, which
we believe to be related to the composition of clay and calciurn
carbonate in the soil, The clay acts as a binder and gives the

soil cohesive strength and the calcium carbonate tenda to cement

the soil parti.cles together. As discussed in our previous letter,
the calcium carbonate cement in the soil probably provides a

significant component of the factor of safety of the side-cast

fill malerial. However, the determination of a numerical value

for the influence of the calcium carbonate cementation would be
very dif f icult  to accurately determine.

SOIL PROPERTIES

t t r ; 1  ]  ; g i , l  J l r r ' , r t l t r  r t l  f l t t l l r '  ! ( l l l
, r , r l l  f  , i l , r ,  r  l t l  l l t r r l r  t f ' l l l l

l l r l l l  |  
' r - t l  t r l ' l ' l

l .\,VX: tr l{l-t i 2fr-5trl/? L alrlt, irrlr. lrrss: lJAlvll iM( )lt l

Based on the resul ts

o f  the s ide-cast  cut  and

of laboratory

f i  I 1  ma te r ia l

' tests perf ,ormed on samples

from the Bear Creek Portal



s i te  and our  exper ience wi th  s imi lar  so i ls ,  we have assumed the

fo l l ow ing  so i l  p rope r t i es :

S ide -Cas t  f i l l  Ma te r i a l

Ang Ie  o f  I n te rna l  F r i c t i on

Cohe s i on

Un i t  we iqh t  so i l

Na tu ra l  So i l s

Ang le  o f  I n te rna l  F r i c t i on

.  Cohes ion

Un i t  we igh t  so i l

\J

AU

260

350  ps f

98  pc f

*r

A

260

700  ps f

120  pc f

stoPE $TABrI*ITY At\IAtys rs

To a id  in  eva luat ing the s tab i l i ty  o f  the s ide-cast  cut  and

f i l l  mater ial  of  the Bear Creek Portal  Access Road I  a computer

slope stabi l i ty analysis was performed. The computer analysis

ut i l i zed a  s impl i f ied  B ishop 's  Method in  comput ing the long- term

stat ic factor of  safety of  the slopes. Due to the l imited

laboratory and f ie ld data,  and. the uncontrol led method in which

s ide-cast  cut  and f i l l  mater ia ls  are  p laced,  u l t ra  conservat ive

soi l  strength parameters were used in the computer analysis.  A

Geometr ic  c ross-sect ion o f  a  c r i t i ca l  sect ion u t i l i zed in  the

analys is  is  shown on P la te  2 ,  S lope Cross Sect ion.  I t  was a lso

assurned that a phreat ic water surface would not develop in the

slopes of the embankment.

The computer Program analyzed the sloPe stability by searching

a specif ied coordinate grid area for the center of the circle



having the lowest factor of safety. fhe slope stability analyses
was perfoned using a total of four separate coordinate grid areas.
The number of tr ial  fai l-ure arc centers analyzed in each of these
four areas varied frorn 12 to 63. As indicated on P1ate 2, this
analysis indj.cated a minimum stat ic factor of safety varyJ.ng from

1.43  to  2 .15 .

Copies of  the resul ts of  the computer analysis for each

coordinate gr id area are included with this report .

DISCUSSIONS AND RECOMMENDATIONS

GENERAL

Support ing

been presented

previous Dames

SLOPE STABILITY

data upon which our recommendations are based have

in the previous sect ions of  th is report  and in the

& Moore repor t  dated December  29,  1980.

The computer s lope stabi l i ty analysis indicates a minimum

sta t i c  f  ac to r  o f  sa fe ty  va ry ing  f rom L .43  to  2 .L5  fo r  t he  t r i a l

arcs  ana lyzed.

.  I t  should be noted that the factor of safety of the tr ial

arc which cuts deep into the slope does not consider the Presence
of bedrock, increasing strength of the naturaf soi ls with depth,

or the effect of the calcium carbonate cetr€ntat ion in the soi1. I f

the above were incorporated into the analysis. lhe factor of

safety would be signif icantly higher.



Stabil i ty of the slopes $ri l l  be inf luenced by the degree
of saturation of the exist ing soi ls. Therefore, surface drainage
must be channeled to minimize runoff over the slopes. Ho$rever,
during wet periods of the year, small  local ized sl ides and sloughs
should be anticipated along the slopes. Hovrever, these occurrences
should be minor. The performance of these side-cast cut and f i l l

s loPes is anticipated to be similar to virtual ly identical.  side-

cast cut and f i l l  sl-opes along the nearby road leading to the
Trai l  Canyon Portal.  These slopes have been stable since their
construction, varying frorn 10 to 25 years ago.

Based on our slope stabi l i ty analysis and observations made

during oun reconnaissance visi t  to the site, i t  is our opinion

that the side-c\st fill material located along the Bear Creek

Portal Access Road general ly has a long-term stat ic factor of

safety of 1.5 or greater and wil l  perform in a satisfactdry

o0o
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SLOPE CROSS SECTION
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DAITES AND HOORE PROGRAh EPl  (SLOPEB)

S L O P E  S T A E I L I T Y  A i l A L Y S I S  -  S I T P L I F I E D  B I S H O P ' S  I I E T H O 9

OATE OF LAS? REVTSION .  DEC 11 78

D A T E  R U N  -  o 2 / L ? / A l  T t f l E  R U r {  -  1 9 . 0 0 . 4 5

0 5 a 6 1 o 1 2 0 6  6 0 t 3  G l l B  0 2 2 0 8 1  S T A E I L I T Y  A i { A L y S I S  C U T S L C F E P A R T I A L  F I L L

t r r r t t l t r r t l t | | r t l l r t l t t t r t t t  t t  t t l t  t t t t  r  t t r r  r r r r t t t r r  I  r . r r r  r r t r t t t t t r l l l r i r l l l r l * l

DATA IXPU'  I iODE !  1
E A R T H 0 U A K E  C O E F F I C I E N T  .  0 . 0 0 0
P O R E  P R E S S U R E  I S  D E F I N E D  B Y  U A T E R  L I N E  D A ? A
T O T A L  H U I { 8 E R  0 F  5 0 l L  L I N E S  =  6  N U I I B E R  0 F  I I A T E R  L : { E S  .  0

OSLOPE GEOI. IETRY DATA S O I L  0 A ? c .  F R I C T . A | { G L E ( D E G )
L I } I E  .  .  C O O R D T N A T E S  -  I I T  B E L € . '  ( O R  C / P - R A T I O T T )  C O H E S I O N - F S F

XO LEFT-X LSFT.Y RTGHI-X RIGHT-Y LI I {E.Pqi  AEOVE BELOII  ABOVE EELOIJ
t  1 0 t 8 . o o  t t 8 o . o o  t o 8 6 . o o  t t s 4 . o o  1 2 0 . 0  o ' o o  2 6 . 0 0  0 . 0  7 o o . o
2  t o 8 6 . o o  t 1 3 4 . O O  l l O O . O O  1 l 2 o . O O  1 2 0 . 6  0 . O O  2 6 . 0 0  0 . 0  7 0 0 . 0
3  l 1 0 0 . o o  1 1 2 o . O O  1 ! 0 6 . 0 0  t t 2 o . o o  1 2 0 . c  o . o o  2 6 . 0 0  0 . o  7 0 0 . 0
a  1 1 0 6 . 0 0  I 1 2 O . O O  r  r ? O . O O  t t ? O . O O  9 A ' O  O . 0 O  2 6 . 0 0  O  ' O  3 5 0 ' 0
S  r l 2 O . O O  l r 2 O . O O  1 2 3 ? . O O  ! 0 4 O . O O  9 8 . ! )  O . O O  2 6 . 0 0  O . 0  3 5 0 . 0
6  t 1 0 6 . O O  t 1 2 O . O O  l 2 2 u ' O O  t O 4 2 . O O  r 2 O . O  2 6 . 0 O  

' 2 6 . 0 O  3 5 O . O  ? a O ' O

X O T E !  I F ( N E U . E O . I )  S O I L  I S  H E I . I L Y  P L A C E D  A N D  D O E S  | . . : :  C O N S O L I D A T E  L A Y E R S  g I T H  N U U . I

I F ( N U U . E O . l )  S O I L  I I I L L  B E  L O A D E D  U N D E R  U N D R r : . l g D  C O i l D I T I O i I S  8 Y  N E I L Y  P L A C E D  L A Y E R S
VALUES I IARXED UITH t I  AFE C, /P RATIOS FOR LAYEF.3 UITH NUU=I

UNIT I|EIGHT 0F UATER . 62,40 XU}IBER OF COLUHN LfqOS ' O

IIITR RAD CET{TER COORDINATES CIRCLE FACTOR OF SAF=TY SU}TSS SUil1 SUII2 XR
llO ttO{5O.26 170.08 2

tTRttr
IROYI
EDlTrOLDrGltE
UTTIEDIT 3 .32  READY ?  HIDTH' /133. / IF IND: . /TABUL/ .P .T iT
T TAEULATION OF ITITIIFUH S&FETY FACTORS

(CRTTICAL RADIUS I i l  PAREXfHESES}

X C0ORDIXATES '
l2ao .0  1250.0  1260.o

XL ARC NII TRTAL

I IODE OF PROGRAi l  OPERATION = 3
CENTER VARIAT IONS I t  IN-X I {AX.X I I I } I .Y I ' IAX.Y

1 2 . O . O 0  1 2 6 0 . 0 0  ! 2 5 0 . O O  1 : 8 0 . 0 0
R A D I U S  T A N G E N T S  l l A X =  1 0 5 8 . 0 0  l l I N =  1 0 6 2 . 0 0  I X C R .

T RESULTS

Y COORDINATES
1 2 8 0 . O  1 . 8 0 2  2 . 1 1 1  ? . 0 2 6  /
.  ( 2 2 2 . r < 2 2 2 , t 1 2 t 9 . 1

t27O.O / ,877 2 .O34 2 .  tOB
|  2 t2 . '  (  2 r2 . )  (  2 rO. )

1 2 6 0 . 0  1 . 9 3 3  2 .  l l 4  2 . 0 6 3
|  2 0 2 . )  (  2 0 2 . )  (  2 0 2 . )

l25t ' ,o (

READY ? EilD
IRDY-FORI
EYE
Cl  r  0O.23 SU-A r  1 .9
KCI{ . 7
DO3{004 L00 oFF.  I t .04 .00 .

1 3 0 5 . O  1 , . 5 1 2  1 . t 8 6  1 . 4 3 1  L . a 6 ?  t . S t S  1 . 5 6 9  1 . 6 . t 6
l  2 3 ? . ,  (  2 a 1 . ,  (  2 a ? , ,  (  2 4 7 . '  <  2 a ? , ,  (  2 a ? , ,  (  2 1 7 , ,

t 3 O O . O  1 , a 6 2  1 . 4 4 O  t . 4 / t 3  l . , t A S  l . S S 1  1 . S t i l  1 , 5 7 2' ( 2 3 6 . )  (  2 4 0 . '  ( 2 1 2 . r  a 2 1 2 . >  1 2 a 2 , ,  < 2 1 2 , '  < 2 1 2 , '

DX DY
1 0 . 0 0  1 0 . 0 0

1 . 0 0

Y COORDT}IATES
1310.  o

1 2 9 3 . O  t . a a t  1 . 4 2 7
(  2 3 3 . )  (  2 3 7 . )

l z t o . o  L , 1 3 7  1 . 4 4 t
(  230. '  (  232, '

PTIRE
PRESSURE RATIO

ABOUE BELOU
0 . 0 0 0  0 . 0 0 0
o . o o o  0 . 0 0 0
O . 0 O 0  0 . 0 0 0
0 . 0 0 0  0 . o o o
0 . 0 0 0  0 ' 0 0 0
o , 0 0 0  c . o o 9

1 . 4 6 0
|  237. ,

t . a 7 7
a 232.,

1 . r f 4 O  1 , 1 7 1  1 . 5 O 9  1 . 5 3 9
< 222, '  (  222.> ( 22?,, (  222. '

1 . a 5 5  1 . 4 8 3  r . 5 2 8  L . 3 7 7
|  2 1 7 . ,  ( ,  2 t 7 . )  (  2 1 7 . ,  (  2 L 7 . '

1 . 4 6 8  l . 5 O l  1 . 5 / t 5  1 . 6 0 0
(  2 t 2 . '  |  2 1 2 . t  (  2 1 2 r )  (  2 1 2 . )

NEU NUU NUU
BELOU AEOVE BELOU

0 0 0
0 0 0
o 0 0
0 0 0
o 0 - 0
o o 0

1 , 5 0 1  1 . s 3 2  1 . 6 1 9  l . 7 o t
<  2 3 7 . ,  (  2 1 7 , ,  |  2 ! ? , )  ( ,  2 3 7 . )

r . t 1 8  1 . 3 7 5  1 , 6 4 3  t . Z 3 l t
( 232. '  (  232,) ( 232., (  232,)

1 . 6 1 9  1 , 6 ? 9  l . g o 2
(  222, )  (  222. ,  <  222. ,

1 . 6 4 5  / , 7 2 7  r . 8 3 6
( 2 r 7 . '  r ? t 7 , )  (  2 1 7 . )

1 . 6 6 9  1 , 7 3 9  L , A ? ?
t  2 ! 2 . r  (  2 t 2 , )  (  2 1 2 , )

2/t,7U1D3/lAlUL./fP r I lt
TABULATTON OF I ' I INITiUII SAFETY FACTORS(CRTTICAL RASIUS IN PARENTHESES)

X COORDIilATES
t 2 l o . 0  1 2 1 5 . o  1 2 2 0 . 0  1 2 2 5 . O  1 2 3 0 . o  1 2 3 5 . 0  1 2 4 0 . 0

t . 5 3 a  1 . 5 0 4  1 . 4 7 8  1 . 4 3 t  ! . 4 9 S  1 . 9 4 9  t . 6 t ?(  2 4 0 . ,  |  2 1 a . )  (  ? 4 8 . '  |  2 3 2 , )  (  2 5 2 . )  (  2 3 2 . '  (  2 3 1 . )

r 2 8 5 . O  t , a 2 6 y '  L , 1 3 6  l . { ? t  1 . 5 3 8  r . S 9 3  t . 6 7 0  L . 7 6 6(  227, ,  |  227 . '  <  ?27. ,  |  227 , '  (  227, '  (  22?. ,  <  22?. ,

'  COORDINATEE
t  tEo.  o

I COORDINATES
1 r a o . 0  1 1 / t 5 , 0

2 .425 2 ,673
(  8 2 r )  (  8 2 . )

t t 7 5 . o  2 . 5 3 6  2 . 8 1 t
1  7 7 . t  |  ? 7 , ,

l l t0 .O ? .a62 Z ,?Az
a  7 2 . r  a  ? 2 . ,

1 l . l5 .o  2 .g l t  3 ,  t67
{_-_a7.i) .( ,+7-'

t tr iO,O l.  tga g.Z3S
(  a 2 . ,  (  . l O . l

x cooRDr.AT:s
l l 2 0 . o  t 1 2 5 . o

00tr 'oIxATES
t r 8 0 . 0  5 . 3 4 2  2 . 2 1 9

(  6 2 . )  (  7 8 . ,

1 1 7 5 . 0  3 . 0 6 1  2 . L 7 3
|  2 7 . '  |  7 6 . '

I 1 7 0 . 0  2 .  t 8 t  2 . 2 2 0
(  t t . )  (  7 2 . ,

l 1 6 5 . O  2 . 2 a L  2 . 3 1 .
(  r l 7 . )  (  6 7 . ,

1 1 6 0 . 0  2 . 3 a .  2 . 4 2 5
(  6 2 . )  (  6 2 . t

t2EO.O

TIEULATIOi l  OF HI i l IFJT SAFETY FACTCI
( C R I T I C E L  R A D I U S  : r  P A R E H T H E S E S )  I 2 7 S . O

1 1 5 0 . 0  l l 5 5 . O  1 1 4 . ) . 0  1 2 7 0 . 0

3 .063 3 .26? 2 .7 : "(  8 2 . )  (  g 1  . )  (  s - ,

3,262 2,883 2.7aa
|  7 7 , ,  |  7 3 . )  (  , 5 . r

3.294 ?,a6? 2.4rl{
(  7 0 . )  (  6 8 . )  (  t t . )

31041 2.703 2.{, iFl( -  * 2 . )  ( - - 6 4 r )  |  6 7 . t

2 .9?2 2 .56 t  2 .3 r t
(  6 2 . )  (  6 0 . )  (  l i : - )

rADuLATrot{ 6i '  i i i i i t --  sAFETY FAcToRs
(CRITICAL RADIUS : I  FARENTHESES'

I  130.0  t  135.  O 1 l . r r .  0

2 , L 1 6 {  2 , 2 6 0  2 . 4 -
(  8 2 . )  (  8 2 . )  (  8 3 . )

2 .223 2 .  r52  2 .S3. i
<  7 7 . '  (  7 7 . '  |  7 7 . t

2 . 3 1 5  2 . 4 3 6  2 . C 6 :
(  7 ' . )  (  7 2 . ,  |  7 ? . '

2 . . 2 t  2 , 3 7 7  ? . 8 r 1
|  6 7 , '  a  6 7 , )  (  6 : . )

2 .5 t13  2 ,7 l f l  2 . t :3 r
(  6 2 . )  (  5 2 . )  (  6 : . '



UMC 8L7 .22 Topsoi L Remova l-

Topsoil  has been removed and stockpi led in the scales area.

Co-op Mining Company requests a varience from the DOGM for the
upper pad area.  See next  paragraph (817.22 (e))  for  proposed method
for  topsoi l -  subst i tu te.



Ul"tC 81?.Ze(e) Topsoil Substitute

f t is the contention of the Co-Op t{ining Company that by rrtil i nLng
the following methodology, that a substitute source of top soil
will not be necessary. However, in tine event that the subsequent

soi ls anai-ysis indicate deficiencies, the Co-Op wil l  bui ld a suit-
able substi tute soil by incorporating sarsdust and sewa€le sludge

which are both readil3r available.

l,fe tFodglg$l

The pad can be brought back to a reasCInable configuration by

implementation of a hydra unit. The actual method wil-l involve

the pul)"ing of re fuse material from the road surface and berm

and placing it against the opposing highwall. This refuse will

then be covered with approximately 1 ft. of top soil by pulling

material from about 20 ft. below the pad cut up onto the pad sur-
face and spreading and compacting this material with the'bucket,

at the same tine pulling the leading edge of the highwall down to
lessen the degree and angle of the highwall. All uiork done both
above and below the pad should take into consideration existing
vegetation and all effort should be made to ir:i.nimize disturbance
and utilize existing vegetation. 'a/hen there is no alternative

other than disturbance, an effort can be made to relocate earth

and maintain exist ing vegetation in place, attempting to relocate
the vesetation in the proximity of the pad disturbance,

ul'i lc Bl7,a5 Fertil ization and ldeutralization

The topsoi l  wi l l  be tested before i t  is seeded to determine the
type and amount of fertil izer or neutrali.zer required. $oil
analysis will measure the fol]-owing components:

Micronutr ients

Potassiurn, calcium, rnagfi.esium

Fhosphorus

Nitrogen

Soil pH and salinity

Soil texture



Chemical analysis for micronutrients may be conducted by testing

soil extracts rsith DtrPA solution and measured by use of an atornic

absorption analyzer. Ammonium acetate may be used to extract

potassium, ealciurn, a:rd magnesium for atomic absorption analysis.

Phosphorus may be deterrnined with sodiurn bicarbonate extraction

and colorimetri-c ana"lysis. The Kjeldahl nethod may be used for

determination of total nitrogen. Soil texture may be determined

by a Bouyouctls hydrometer method (sodium herametaphosphate dispers-

ing agent ). $oil pH may be determined on a 1 t1 soil/water mixture

tested with an electrode pll meter. Salinity may be analyzed by

using a Wheatstone conductivi ty ceIl  on an extract of each soi l

sample.

All necessary fertil ization or neutralizationr &s deterrnined by

soi l  test ingo wil l  be done prior to seeding.



U1"10783. 14 Geolory Description

sGEsEPIFm]
t Nov z CI rggz -W

We have not yet received the conLour naps or the res ultsDlVl$l0l{€f
saarples for Lhe dev€Iopmenl. of Lhe upper storage pad, so we fll{.,rff,${ ilftfftftn
exLen8ion of tlme for that portion only of the nodj.fied plan. }|e agree uo'lror-
enter or u6e thet porbion of Lhe pernlt area for arty purpose, for nlning operaLlone
or further conetr.uction until"l that porLion of bhe rnodification hae been cospleted.

UMC 783.25 Cross- sections, Maps and plan$

(f<) Please refer to P1ate III-8-b-l and III.-9-b-2

tl.oads. Please refer to 781+.24 of this package.

Surface struclures will corsiot of; a shop, parLs warehousel bath houoe,
nlne offlcea, lamp houae, truck scaleo. we ighroans office, car€ta,ker dwellin8, rine
run coal receiver- bln, crush ing ard oizing gttruclure, truck load-out bln6, stockpile
tcntera r atd conveyors to carry coal to the storage and loadout sites. These
structures w111 have cenent footinge and uitL be conatructed itith cincrete blocks
ard/or ateeJ.. These wlIL each be uJed for the purpose as desiSned (ahop for tep?11 ,
atd naintenance of equipure ni, bath house for eitoorlr" ard lockers, etc.). They will-be
oainteined by palntirig arU r6petring as needed. Mov ing parts such aa.cotweyors wiIL be.

nainlalned by iegular greasing and by replaceing worn parts as needed'

upon conpletlon of nining operatlgps 1 al] structurao wil} be renoved, includlng
the ceneni footiirgs ard the fana wiif be riturned to Lhe approx inate original
conflguration in preperation for flnal reclsnation.



tMC 784.13 iteclanation plan

(b) (4 . )p" io r tod1s turbanceofareasusedfor .n in fugopera t ions , thp toP€o i l
has been r6uovod' or rn the 

"*" 
oi p".rrli" Jaitio*I a'rstuu",n"6 ,ri1 u" rarovedard.etockpiled .for futuro. us€.-An 
"Iirpl" 

of procedure for reroyaL ir Jhe aree ornodlflcatlon for th€ tnrck- scaree. por-irone ii trrr" arcg w€re entrene\r rocf, .rh c
.:jl":^rll.p had. a topaor.r acptrr oi-auouf t8-inches. lhe .ntlro depth of topcollxa' !€Doved fron the better arear, and enough topco s.rred to 

"our-the 
entifu 

''efrg.
to a depth of at leart I inches 

"[ 
tnu t,ir.-of finar ree r aratlon. l, bem ba' bo€nnade at the botton of th:,:T:qtb. i iG; ;ls deeisnared rt J top"oii ,rn rt,xlLI b€ reseeded to protect it l"on-*inalna-r"t""-ffiii;." 

* 
:

-"(b)(4)(vii) {nn11ca4t. reque8te a neetlng with the Dlviaton to dLacusg guldu.rF.ard help ln doviiaeing a eaupletrg progran;s 
'sussested 

in th; AcillG-da-ir-zJiol
(b)(t) h order that r?8d9.lly br uled for accegs to renove and rcelain aLr of theother facilltJ'ea, thc roade .ri.l-f be trre iagi- ar.a to be recraLud. l,{hen "r r otherr .clsnation tr couDlet.d, th! roeds 

"gi 
u" 

"""r.iruc 
o.""pi rr-.qr plrritriJlir,"road or roada arc nieded ior pr"i .in'i-il-rit-;.

(U),(:) Final configuration w111 be as near
of the area before crcturbanc'. For n*p' aJd
ul-8-b-1 .

as possible to the original contour
crose-Eections see Plate III-g-b ard

(b)(5) contenporan€ous recl€ration for enbanroents, topeoir etockplrea, ard etc.f,{'l 'l include the foltowlng soed anountE 
"na-p-""".lr"" ;

CIrested wheat
Yellsw gweet

Pm per A.
Pffi per A.

grass
clover

6#
6#

The be't results in reseeding LheL we have attained 1n thls area har beento ecarig th€ grourd, broad6a--s t t,r,u 
"eri 

aii ia*s-thc.seed in right\y,aE lat'e as possible in the fatr and sL i rrave--t,tre plant ing una""-t f," 
-ir.r,t""

anon. The proper tr-e€ for_ this is the fi;s;;!"tr 1, 116y.-xer. tuv snow thatfalls before t'har ti'e 
".ur 

ueri-"ii-.;il;;;* winter. ThIc nebhod has bscnvety oucceeaful yithout 
_the use of uut;fr, ae ltre secd germinat ea innedlatc\rj*:.tP_Tltlrg of -the. anow fro& trre n6feiu; of rhe gntr [olt. The usc ofyauow arreet clover in Lhe seed [ix adde io tt" 

"o.""rs 
of th6 plsnti]g sr it

l_::ly.:a.y. !o s€r srarr€d-urd", ;;;; .fo-"I*rrron, provid.a a cover roaagiat the oth€r prants in errFr_in;- "; -;:- 
-;:-i::-::1^ 

rl::::.o -o. ."tors .orten"'sii' .i i-il'i.,,il""liil:tr, r:*"*o:"': ::tTlii:*: ii i:"r"r::hf;end helps cgntrol erosion,hrhiLe'uf,'" p"-""nJJ" get a ful.I at.rra .na n"uiv! plenLsfrou ad.lacent ar€aa aDread. into the ;;;;;d ;":.. I*igatlon w'rl-'J-u" ursaduc to nature of the iouat. ; ;;ri;;;;.id1; sporty ar b€st. & tu norneeded if the prant lnc is urder the 'mx es described above. The on \y .xc€ptionwILI be 1n che case oI ar"rl 
"ro"" 

-ri"l""l;iliru 
uhaL haa warer prorsur€ foraprlnkling. Oontenponaneoua recLanation of tfiese anall areae nill. take placo etarv t ire of rh€ y'ar ar 300n ag the earLhwork is coapleLed. ror ur,u"J-pr".,t i'gaa atras eulch rt]l be uged ana irrigaiion 

-*iit -0" 
uv- _ p" i"Hiii

, SoiI sa.opleo have been collected. frq various Lopsoil sites ard Lestedby agricultur€ consurLants- 'rh" .eaurie lr 
- 
tir.J" ana\rse: 8nd recoome.dodnurri€nr addltivee are lncluded 

"ru""-ir,ii 
;;;; * ,llxibit #rr.



rJ}4c78h .t3 (b) ( 5 ) cont ,

2. Fina 1 abandonment

upon  co rnpre t ion  o f  m ln ing  opera t , i on ,  the  por ta r (s )  s t ra l t  be
perrnanently sealed to prevent, entry. Perf i tnent seals wtl l  be
designed to wlthstand any antlctpated water pressure Ehat may
deve lop .  .  .  t

A l l  machtnery,  equiprnent ,  snd st ructures shal l  be removed f rom
the pennlt area ln not, more than slx months from the date of
the c.oNnplet lon of mintng operatlone.

Dams,  ponds,  and d ivers lons wt l l  be regraded to the approxfunate
or ig lnal  contour  of  the Landl  except  t f  that  d ivers lon ls  a
barrow p l t  adJacent  to ,  or  a par t  o f  I  road or  pa.ck t ra i l
that ,  is  to  be le f t ,  as a perrnanent  road or  t ra i l .

Backf i l l ing and grading

Dlsturbed areas wi l l  be backf l l led and graded ln  not  more than
six months from the date of cornplet lon of the removal of surface
structuresr  snost  depth and weather  perml t t ingr  of ,  s ix  months
from the date the work can begln.
Back f l l l ed  mate r la l  sha l l  be  p lecea  to  m in im iae  adverse  e f fecEs
on ground water ,  mln lmize of f -s i te  ef fects ,  and to suppor t  the
pos tmlning use.

Higtnmlls wll l  be rernoved or reduced except where the higlnral l
ls permanently stable and,/or ssld removal wi l l  endanger t tru
l l fe of the rnachlne operator atternpt, lng the rsloval.

Backf l l led areas shal l  be restored to a contour  that  is
comPtttble wtth the natural surroundtngs and ls capabLe of
support lag the post, mlning land us€e l , lhere practtg$ble snd
sppropr la ter  such contour  shal l  the approx i rnate or lg lnal
con tour

Cut  and  f l t l  t e r races  w i l l  be  used  where  requ i red  in  o rder  to
conserve  so l l  rno ls tu re r  ensure  s tab t l i t y ,  and  con t , ro l  e ros ion
on  f  tna l  g raded  s lopea .  Ter races  w t l l  mee t  the  requ i rement ' s
o f  U M C  8 t ? . 1 0 1  ( 4 )  (  r )  t h r u o g h  (  i v )

R e d i s t r i b u t i o n  o f  s o i l  w i l l  i n c l u d e  c o v e r i n g  a l I  d e b r l e r  c o a l
o r  o ther  mate t la ts  cons t l tu t ing  a  f  i re  hazard ,  i n  a  p lace  and
manner designed to prevent  contaminat ion of  ground or  sur face
wat ,e r .  So i l  w i l l  be  compac ted  o r  o therw ls  s tab i l i zed  1n  PreP- '
a ra t ion  fo r  reseed lng ,



Reveg i ta t ion .

. fhe  so i l  t ha t  hss  been  red is t r i bu ted  and  compac ted  w i l l  be

c o v e r e d  w l t h  E h e  s u r f a c e  m a t , e r i a l  f r o t n  t h e  s t o c k p i l e s r  o r

o ther  so i l  t ha t ,  has  been  tes ted  and  found  to  be  su i tab le ,and

a b l e  t o  s u p p o r t  v e g i t a t , i v e  c o v e r .  S o i l  w i t l  b e  p r e p a r e d  f o r t '

seeding by harrowlng or  f  lna l  gradlng.

i \  clescripLion r:J'  Lire vefiel i lLion grrLo: '  Lo surface disturbarlce is . t i i
r , l ,uwrr  r )n t , l re  I 'u lJuw i r r l ' ,  i r rv t . : l rLutv l , ; rkr : t r  Jr : l  l . l re  l , ,u i  I  0c. l r rservaL ion l ,erv ice.
l . ' iosL u[ 'Lhe disLurbecl arcd is alot43 L]re buurrdary l ine beLween l ' . lL I  i r txl  PiL 2
of the $0t survey ard would be a blending of t,he two rathdr'than a distincL
Iine. ' l 'he seed mixLure rrsi shoh,n in UhaptEr I t I  lx ibit  thf i i r 'our perrnit
arpplicaf icxr (also here enclosed ) was ctrosen because it wa* r€cgnerded Lo uB
by the Utah $taLe Eixperirnental $[at ion as being readily adaptable to the local
cJinaf ic and soil condibionE, havir4g goocl pofenf ial for rapid developnenb of
cover, arxl conLribuLing [o poss ible posL rnining laruil use such as Srazing or
wildlife usCI. 'I'he planfs from bhese seedo are not poisonoue or noxious .

he h;rve also enclosed a copy uf a,ppenrlix tJ bable I of Utsh Divis ion of
Wildlife resources t!' ish and wildlife ir,esource Infornat iont of reco&n€rded
seed mixturee fhab wilt benefit wildlife. i 'tany of the planL species are bhe
s ane on bof h seeci rnixlure lis ts , bul i f in Lhe opion of the tIlM Divis lon it
woulO be betber to modily Nhe p.Lan to uli.:r Li.,: ,:€r:ii rr;i.:.:t ^r,' i: fable 1 in
place of the one in I'rxibi t I h I bre would bre glad f o do $o.

CHAPTER I  t I .  Ex ib i  u  'h '

SEED I'{IXT'IJRII
t

gra  ss

.. I r

r . ,  l . : ; i .  1  r

r : i l ; i r . '  i .
6 l t  p c l r a c r e
z l f  pe r  ac re
6 t t  pe r  ac re
61 f  pe r  ac re
z t f  pe r  ac re
2/ l l  per  acre
L /41 t  pe r  ac . re
L /4 l f  per  acre
L /4#  per  ac re

' '  t

Cres ted wlrea t  g  ra s$
I .una pubescent  whea t
Russ ian  w i ld  rye
Ye6low sweet  c lover
L a d a c  a l f a l f a
Smal l  bu rne t
Sage  b rush
Rabb i t  b rush
F ' o u r  w i n g  s a I t  b i u s h

.Anounts are giv0n in pIS.



DES(;RIPTION OT PRESEI\T VEGETATION

U n l a n d  S t o n v  L o a m  ( P i n v o n - J u n i o e r )  E c o l o a i c a l  S i t e

Two lnventor les of  the Upland stony loarn (P-J)  ecologica l  s l tes
ln the Bear Canyon area recorded the fol lowlng vegetation as
a percentage of  a i r :  dry  weight :

1)  Pi t  1 . ,  s l . l l , ; ,  Sec.  24,  T16s,  R7E.  Thls  s l te  re lates to

D Pi t  2 ,  Nhi ' { ; ,  sec.  25.  T165,  R7E.  Thie s i te  re lates to
the DZE soi l .

Percent

Grass and Grass- l tke PLancs Pir 1 Pi r  2

Ind ian r icegraes
Salina wil-drye
Squir re l ta i l .
Sedge
Needl.eandthread
Muttongrass

Forbs

Buckwheat
l lustard
Ast.er
Other
Crytantha
St i ckseed

Treee and Shrubs

itubber rabbitbrueh 
r '

W h i t e  f t r
Douglas f i r
P inyon p ine
Juniper
Iiocky l'fountain junlper
Curl. l. eaf mount,ainmahogany
Big sagebrush
E1<ierberry

Tota1 annual Prodrict ion (estimated
in pounds/acre)

Ecologica l  ra t ing 
g

5
?5

5
10
10
2
2
L

2
2
z
2
2

5

5
2s
10
5

5
5

5
30
10
l0
5

T

1
1
1
2

900

Good

1500

Good



Table 1. Recouended seed Dlxtures that vrlll beaefl,t lrt1dllfe through euhancenan! of Eoderacely disrurbed
shrublaads habitat8 of th€ Eontane .ecologlcal assoctatlon. Also ltrc1uded are acceptable alEer-
narlves lf seed for e platrc specles is not avalleble. Alternatlves earked lrlth an asterlsk (*)
are for use Ln speclal treatments guch as eroslon coatrol or roadbank stablllzstlon. If dis-' 
turbance ltaE severe 6nd total reclala!1o[ ls needed, increaae atlount of seed by a factor of 2
Eo 3 tltDes. Inforoatlon asseobled froo Plumer, A.P., D.R. Chrlegensen and S.B. Monaen. 19b8.
RestorLng blg gaue rarge 1D Utah. Utah Dlvlelon of t'leh aod Gaue (now Utah DlvlsLon of Wil(lllfe-. R€sogrees) Publlcatlon No. 68-3. 183 pp. Al-so froo peraonal .eonlacEs erith A. p&ry plumrer.

:' --' *
. . i  . - e  r *

North expo
and shady

sures
area s

Broadcast Dril led

Sunny exposures .(south, west ea€t)
Broadca st Drilled

grtlxt_ure for tall mo[ntelii
s haded s ite s .

lyr,rxr,ufF rg^r EE,lr mountarn Drush type,
shacled si tes.

S pecies S pecles Seedtng per acre

Gra s ses:
Fairway crested wheatgrass
Smooth brome (southern

stralns ) '.
Intermediate wheatgra s s
Pubescent wheatgrass
BIue stem wheatgra s s
Orchardgra s s
Russian wildrye
Tal I  oatgrass

Forbs :
Alfalfa (Nomad , Rambler,

Travois, Ladak-Beudl parts)
Chickpea rnilkvetch
Ut-ah sweetvetch
Y ellow sweetclove
Arrowleaf balsamroot
Pacif ic aster

-Pounds per acre -

L/2

L/2

L/2
\/z

Grass e s :
Smooth brorne (southern

stratn)
Falrway crested wheatgrass
Intermedlate wheatgras s
Orchardgrass (Utatr grown)

r/2 Tall oatgra s s
l/2 Mountaln brome
L/2

Forbs: 
'

Nfalfa (creeplng strains
or Ladak)

I/2 I Paclflc aster
L/Z Oneflower hellanthella
L/Z Showy goldeneye
V?.
L/2 Totals

2
2
2
1
T
1
0

2
2,
0
0

4
4
0
0
I
0
t

2
I
I
I
I
I

I
1
1

I

3
?
I
1

Pound s

r/4
r lz
r/4

I
0
0
0

2
0
0
0
I
I t5

L



Table I Continued

S pecie s

North exposures
and shady areas

unny exposures
outh , wgst , ea st)

Broadcast Dritted Broadca st Dril led

S hrubs :
Rubber rabbitbrqsh
Dougla s rabbiibius h
Big sagebrus it^
Fourwing sai tbush

Tota I  s

Shrubs for pits , major disturb-
ance areas,  c leat  marks,
and dr i l led area s:

Antelope bit*-erbrush
Golden currant
Birchleaf mountain mahogany
Curlleaf mountain mahogany
C liffro s e
Green ephedra
For.rrwing saLrbush
'vVoods rose
saskatoon servlceberry

Total s

8 L/2 2a v?

* Pound s

L/2 r/4
r/2 L/4

00
00

per acre-

r/2
L/2
L/z

I

r/4
t/4
t /4
L/2 l. 't

L7 l0 L/4

0
0

t
0
0

0
I
0

r/2

t/2

r/2
r/4
r/2

r/4

r/2

r/2
t/2
r/2
r/2
r /2

L/2

r/4
t /4
r/4
r/4
r/4
r/2
r/4
L/?

3 r/2



U{C 784,1"6', .22, .23

l-Flate. III-9-b' (please note that addj"tions
that includes the information aeked for that was not
in f or the nodifieation).

have been nade to this nap
on Lhe original map turned

2- Plate III-?-b

Size of catch basin

10 year 24 hour rainfall experience
7596 nv'rff
Acres draining into eatch basin
Ilda'bp,r stor"age -required
Sedi-nent storage required

Basin area
Height sed. storage
Height water storage
Freeb oard

Oulvert

i*ngth
D,la.neter

781+.23 Operation plan: Maps and Plans

Cross-sect j-on of topsoil stockpile.

Upper storage pad, Request extention 783,14 of this package).

2.4 in.

21000 sq.
2 .6  f t ,
h  f t .
1  . 4  f t .

100 f t .
6o in.

$ee Plate &b-1,

(refer to heading

.2  f t .

.15  f t .
1 .2
.18  A .  f t .
. 1 2  h .  f t .

ft. 25 ft. x 80 ft,



Uy{J 781+.24 Transportation faciliLieg

Topogrephic nap of roads and parkj.ng. plato III-&b

(n) tiross EectlotrI ltaul. ro:rtl l,I.ite l.ll-9-b (nodlflcutlon)
liupplf road plate ltl-6-b-t $cctlon ll-B
Road cui 8nd flll enbenloent III-13-b
Culvsrt III-| 2-b
Dralnage dttch lll-&b- i Section C-C

Haul roade btll be a $ridth of 30 f€et toad eurface, not lncludlng

. !1nflV -end cqulpoent.togde wlll be 20 to 25 f.et sldc, not lncludlng
the $ldth of dralnage and/or dlverelon dltches .t the sLdc..

Ttrc eccesa road to.the portel rar conctruclcd utlh a dozrr_by thc cut-anrl flU
i!lh"l.:,I!i:":Tt:.,!l9"r".allrt'rrrcit'i""i.l,rnotror.thrn2oo'.rtotup!or4r. uurv3rB! ar. prac.d at.urc pornt yd'. tha. rsturel drr-lna3cc ttr th6 Du;tdn .lnt.F.at th. F.d co rlntlllc tla uount, of vstcr that rll,I flor ddn !h. dtv$.iotldlcoh thrt rur corarnrci"g 
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?U+.2, t\gltlve dust control plen
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-r,I"i""
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817 .22 Topsoil removal

P1ease refer to 781+.13 (U) (tr) of this package.

Area of scale area modification 1 ,2 acres.

Area of upper pad nodification, please refer to 783,11+ of thie package.

Results of analysis of soil; please refer to Dribit tl r.

917.23

Please refer to 784,13 (u) ( t*)  and (b)(5) of  th is package.

817.2h

Upon fjnal reclanation, topsoil will be applled to a depth of 3 to & in.

817.25 Soil nutrients witl be added to the topsoil as needed as indicated by
the above analysis.
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E x i b i t  * l '  i s  i n c n u i p l e t e
o n  s o i l  r t u t r i e n t s  n e e d e d .
t h e  t o p s o i l  o f  t h e  s c a l e
p lan  f ,o r  nu t r : ienLs  E,o  be

a r i d  t { o d i t i c a t i o n  o f  S c a l e . s r e a  a n d  U p p e r  p a d  a ' r e a ,

a s  w e  h a v e  n o t  y e t  r e c e i v e d  a l l
We a re  e r rc los ing  a  copy  o f  the

house  a ' res  and  fo r  the  upper  pad
added to L l - re l l iv is ion wi th in l0

the necessary in format ion
s o i l  a n a l y s e s  f o r
a rea ,  and  w i l l  f o r :ward

d a y s .
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a t
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IL TEST REPORT
7404 ,  O

so
N O .

DATE RCVD

F E P O R T E D

1. r " 1:l*",??

I  1 . -  : 3 . * *3

REPOHT TO:

B I L L  T O :

G  R O W E  B :

SAMPLE ID:
FEAR UFPER FAI'

AGRICULTURAT CONSUTTANTS, INC.
P,O,  DRAWER 507 240 S.  F /FST AVENUE

BR'G HTAN,COTOF ADO 8060I
303 / 659-231 3

Cfr-SF i ' I INING COHF'r1l '{T f iTTFt I HF; - nUfit i

$Al'lE

sAi-{E

TEXTURE
si i j i l t ,  r i l ty
sn=!and,  randy
lss loam,  loamy
c l=c lay

$H L"O

A V A I L A B L E  N U T R I E N T S  p p m  { 1 }

RECOI'IIVIENDATIONS POUNDS PE R ACfi E

CROP

'l.pprn=parts per mill ion or lbs element per nri l l ion lbs soil. ppm x 2 = lbs/acre 6-7" depth. ppm x 3.5 = lbs/acre feet. 2 . P x 2 . 3 = F e O s
Values reported but without specific remarks are considered to be within growth range of intended crop.

l r on

K x 1 . 2 = K e G S x 3 * S C

t * 9  |  O -?

YIELD
GOAL

CROP
R ESIDUE

T I A

Superrised by



-,, --,---L]J,'L{!r-: f '3,*-,'J

I
SOIL TEST REPORT

AGRTCUTTURAT tntUrrANTS, rNC.
P.O, DRAWER 507 240 S.  F 'FST AVENUE

ER/G HTON,COTOR ADO 8060t
303 / 659-23t 3

740t ,  o

DATE RCVD

REPORTED

1 1 . . I : " - f ] 3

I  I  * : 3 * S : :
NO.

REPORT TO:

B I L L  T O :

G FOWE R:

SAMPLE ID:

fift*t]F ],tINrNG CCIHFAI-lY #irr]J I ]"1R - $l.lHl'l

sitHf

$A||,IE

$EAL[ $ TIEAR

TEXTUR E
si=si l t ,  si l ty
sn= iand,  randy
lo= loam,  loamy
cl=cfay

pH cEc
Meq

i 10Sg

SALT
Mmhos

lcm

Na
Meq

/1009

Llme
v

OM
%

org
N

Lbs

A V A I L A B L E  N U T R f  E N T S  p p m  ( 1 )

Heo Buf NOs Pt2) Kt2l Ca Ms s{2} B 7n Fe Mn cv i

Lil S"3 7 r $ 1 l *1 I r O O*3 S . $ l *s 4S-5 $

l f , i p

?

l '  : . '
f ?

: ) '  .3

] 4 S * i J  * 4 t o, , i

CROP YIELD
GOAL

CROP
RESIDUE

T/A

M N R
TIA

f iECCIMMENDATIOf{S POUNDS PER ACRE

N PzOs Kao Elem
Sul fer Lirne Ms SO+'S Boron Z i n c l r cn Mn

I
Cu i

I
I
i
I

,t
t
I
i
I
I
I

I

l.pprn=parts per rnillion or lbs element per million lbs soil, ppm x 2 = lbs/acre 6-7" depth" pprn x 3.5 = lbs/acre teet. 2 . P x 2 " 3 = F z 0 s K  x  1 . ?  =  K z O S x 3 = S O a
Values reported but without specific remarks are considered to be within growth failge of intended crop.

$upervised by






























