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SOILS SURVEY

A soi l -  survey was conducted in  crandal l  canyon,  a sub-canyon of

Hunt ington Canyon in Emery County,  Utah.  This survey was made in conjunct ion

wi th the proposed coal  mine located approximately  one rn i le  up Crandal l  Canyon

and or"med by Genwal  Corporat ion.  The survey was made in compl iance wi th the

Sur face  M in ing  and  Rec lama t i on  Ac t  pa r t  7g3 .2L .

The survey was conducted in  rhe fa l1 of  1980.  Fourteen representat j .ve

sample grouPs were analyzed f rom the mouth of  Crandal l  Canyon,  up the canyon

abou t  7000  fee t  t o  a  po in t  1000  fee t  above  the  m ine  s i t e .  O f  t he  f ou r teen

samp le  g roups ,  f ou r  d i s t i nc t  so i l  t vpes  l ne re  i den t i f i ed .

SOIL DESCRIPTIONS

The  cha rac te r i s t j . cs  and  desc r i p t i on  o f  so i l  t ypes  found  a re  g i ven  he re :

KENILWORTH SERIES: Soi ls  of  the Keni lworth ser ies are stony,  wel l  dra ined,

gent ly  s loping to s teep,  and moderate ly  coarse textured.  They occupy h igh

benches on o1d d issected outwash p la ins bel -ow very steep mounta ins a long the

v/estern edge of  E:nery County.  These soi ls  have formed in a th ick deposi t  o f

s t rongly to very st rongly calcareous stony a l luv ium der ived main ly  f rour

calcareous sandstone,  quar tz i - te ,  and l imestone.  The vegetar j .on is  rnain ly

j un lpe r  and  p inon .  E leva t i ons  range  f rom 6 ,000  to  7 ,200  fee t .  The  annua l

ra infa l l  is  8 to 12 inches,  and the mean annual  so i l  rernperature is  between

47"  and  54o  F .  The  f ros t - f r ee  season  i s  110  to  130  days .

In  a  t yp i ca l  p ro f i l e ,  t he  su r face  l aye r  i s  pa le -b rown ,  ve ry  s t rong l y

calcareous very stony sandy loam about  7 inches th ick.  The under ly ing

mater ia l  is  pale brown and very pale bror ,m stony sandy loam that  is  very
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strongly calcareous and conta ins 25 to

The Keni lworth soi ls  are used for

for  reseeding,  but  inadequate ra infa l l

success of  such work in  many p laces.

50  pe rcen t  cobb les tones  and  s tones .

range .  Some a reas  have  been  c lea red

and stones on the sur face Drevent  the

Representat ive prof i le  of  a Keni lworth very stony sandy loam:

0 to 7 j .nches,  pale-brown (10YR 6/3)  very stony sandy 1oan,  dark

g ro \ rn  (10yR 4 /3 )  when  mo is t ;  modera te ,  f i ne  g ranu la r  s t ruc tu re ;

so f t , ve ry  f r i ab le  s l i gh t l y  s t i cky  and  s l i gh t l y  p las t i c ;  f ew

la rge ,  p len t i f u l ,  med ium and  f i - ne  roo ts ;  no  po res l  s t rong l y

ca l ca reous ;  u r i l d l y  a l ka l i ne  (pH  7 .7 ) ;  c1ea r ,  smoo th  bounda ry .

7 to 13 inehes,  very pale-browa (10YR 7/3)  s tony sandy 1oam, pale

brovm (10yR 6/3)  rv t ren moist l  weak,  medium to coarse,  angular

b locky  s t ruc tu re ;  s l i gh t l y  ha rd ,  ve ry  f r i ab le ,  s l i gh t l y  s t i cky

and  s l i gh t l y  p las t i e ;  f ew  med ium and  f i ne  roo ts ;  f ew  med ium

and  f i - ne  po res ;  ve ry  s t rong l y  ca l ca reous l  medera te l y  a l ka l i ne

(p t l  8 .0 ) ;  g radua l ,  wavy  bounda ry .

13 to 21 inches,  pale-brown (10yR 6/3)  s tony sandy loan,  brown

(10YR 5/3)  when moist l  weak,  medium to coarse,  angular  b locky

s t ruc tu re ;  s l i gh t l y  ha rd ,  ve ry  f r i ab le ,  s l i gh t l y  s tocky  and

s l i gh t l y  p las t i . c l  f ew  med ium and  f i ne  roo ts ;  common  f i ne  and

a  few  med ium po res ;  s t rong l y  ca l ca reous l  modera te l y  a l ka l i ne

(pH  8 .2 ) ;  g radua l r  wavy  bounda ry .

L2 to 34 inches,  pale-brorrn (10YR 6/3)  s tony sandy loan,  broqm

(10YR 5 /3 )  when  mo is t ;  mass i ve ;  ha rd ,  ve ry  f r i ab le ,  s l i gh t l y

st icky and s l ight ly  p last ic ;  few medium and f i .ne roots;  few

f i ne  po res ;  s t rong l y  ca l ca reous l  s t rong l y  a l ka l i ne  (pH  8 .5 ) .

-  
S tones  and  cobb les tones  occupy  f rom 0 .1  t o  3 .0  pe rcen t  o f  t he  su r face ,

and they range f rom 3 inches to 4 feet-  in  d iameter .  L imy hor izons are wi th in
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3 to 9 inches of the surface. The Keni lworth soi ls general ly are dry when

not frozen. rn the A1 horizon, the hue of l0yR; value is 5 or 6 when the

soi ls are dry and is 4 or 5 when they are molst;  and chroma is 2 or 3. The

part  of  the prof i le between l0 and 40 inches is stony sandy l-oam to stony

l ight loam that is less than 18 pereent clay and is more than 15 percent

sand coarser than very f ine sand. The hue in this part  is 10YR; value is

6 ot 7 when the soi ls are dry and 5 or 6 when they are moj-st ;  and chroma is

3  or  4 .  The conten t  o f  l ime ranges f rom 30 to  45  percent .  The conten t  o f

s tones  and cobb les tones  ranges f ron  25  to  50  percent .

Ken i lwor th  very  s tony  sandy  loam,  0  to  20  percent  s lopes ,  e roded (KeEZ) .

The pro f i le  o f  th is  so i l  i s  the  one descr ibed as  typ ica l "  o f  the  ser j -es .

Th is  so i l  occurs  in  la rge  areas .  Sheet  e ros ion  is  acc ive .  L ime-coated

gravel and cobblestones are on the surface in many places, and coat ings of

l ime are on stones 2 to 6 inches above the surface. These l ime-coated stones

Lnd ica te  tha t  e ros ion  has  removed so i l  f rom around them.  Gu l l ies  2  to  3

feet deep are conrmon in places.

This Keni lworth soi l  is wel l  drained and is moderately permeable.

Runoff  is medium, and the suscept ibi l i ty to erosj .on is sl ight to moderate.

The root zone is shal low or moderately deep. Depth of root penet,rat ion is

res t r i c ted  by  l imy layers  and s tones .  Th is  so i l  re ta ins  about  4 .5  inches

of  water ,  bu t  on ly  about  3 .5  inches  o f  water  i s  read i l y  ava i lab le  to  p lan ts .

This soi l  is used mainly as spr ing and fal l  range. Deer use i . t  also

for  w in te r  range.  In  p laees  jun iper  i s  cu t  fo r  fence pos ts .

MIXED ALLWIAL LAI{D (}'1x) consists of unconsolidated alluvium that is

typieal ly strat i f ied and widely var iable in texture, color,  and consistence.

I t  occurs along stream ehannels and in most plaees has been deposited

recent ly by streams. This nater ial  is aubject to change through periodic
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overf low, but i t  has remained in place long enough for plants to have

become es tab l i shed.  Typ ica l l y . ,  there  has  been no  deve lopment  o f  a  so i l

p ro f i - le ,  bu t  in  p laces  the  so i l  mater ia l  near  the  sur face  is  s l igh t ly  darkened

by organic matter.  Drainage general ly is restr icted, and the soi l  rnater ial

ls mott led. Sna{1 areas in which the mater ial  is cobbly or stony are near

the mounts of eanyons. Away from the eany-ons, the sedirnents are f iner

textured,

This rniscel laneous land type has 1i t t le value for farming, except that

i t  is used for-"  grazing.

ROCK LAND(Ry) is a miscel laneous land type having a surface 50 to 70 percent

covered by  s tones ,  bou lders ,  and ou tc rops  o f  sha le  and sands tone.  Most  o f

this land type is moderately eroded, but many areas are severely eroded.

So i l  charac ter is t i cs  a re  a lomst  obscur red  by  the  s tones  and bou lders .  The

s lopes  are  very  s teep to  perpend icu la r ,  bu t  typ ica l l y  they  are  be tween 50

a n d  8 0  p e r c e n t .

Included in mapping were gent ly sloping, deep f ine sandy loams. Inter-

mingled with the sandstone outcrops were inclusions of shal low f ine sandy

loams. Also included on some of the north-facing slopes in the rnountaj ,ns

along the west side of the survey area were smal l  areas of an unident i f ied

s o i l .

This land type has almost no value for farming, al though some areas

have a sparse cover of grass, sagebrush, pinon, and juniper.  This vegetat ion

grorts on al l  exposures, but i t  is dominant on north and west exposures.

Sam1l areas are accessible to l j -vestock and wi ldl i fe,  but most of the land

type is too steep and rocky for grazing.

STONY ALLWIAL Ir44iDLqt) consists of extremely stony alluviuo from a variety

of sedimentary rocks. I t  is mainly on the f lood pLains of l ive and ephemeral
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s t reans ,  bu t  l t  a lso  occurs  on  mud rock  f lows ad jacent  to  the  f lood  p la ins .

The tex tu re  ranges  f rom sandy loam to  1oam.  Grave l ,  cobb les tones ,  and o ther

stones 3 inches to 4 feet in diameLer make up 25 to 80 percent of the soi l

mater ia l '  The conten t  o f  s tones  and cobb les tones  var ies  s ign i f i can t ly  w i th in

a  few fee t .

The present  vegeta t ion  is  sca t te red  jun iper  t rees ,  ga l le ta -grass ,  rabb i t -

brush, and some big sagebrush.

SOILS PRODUCTIVITY AND CAPABILITY

The current plant product iv i ty of the soi i -  types in Crandal l  Canyon ts--g- lven

in the companion volume prepared by Val ley Engineering ent i t led "vegetat ion

and Terrestr j -al  wi ldl i fe Reportrr  for Genwal Corporat ion on the crandal l

canyon s i te .  A  descr ip t r -on  o f  the  capab i l i t y  un i ts  a re  g iven here :

Th is  eapab i l i t y  un i t  cons is ts  rna in ly

of recentty deposited al luvial  soi l  mater ial  that is strat i f ied and variab. le

in texture and is ca11ed Mixed al luvial  l -and. rn addit ion, j - t  incrudes soi ls

of the Abbot and Ki l lpack ser ies. The Abbott  soi l -  is mainly along $treams,

and in places i t  is subject to stream overf low and to a f luctuat ing \ , rater

tab le .  The K i l lpack  so i l  i s  modera te ly  deep over  sha1e.  rn  many p laces

be low se t t lements '  the  sur faee rayer  i s  modera te ly  to  s t rong ly  sa l ine .

Th is  capab i l i t y  un i t  cons is ts  o f

deep, wel l -drained, nearly level very f ine sandy loams, 1oams, and sandy clay

loams' on mesas and benches. These soi ls are in the Minchey and pal isade

s e r i e s .

These so i l s .a re  modera te ly

retain 8 to 9 inches of Lrater.

l in i ted amount of rainfal l .  The

to readi ly permeable. As a ru1e, they can

A11 the soi ls usual ly are dry ,because of the

suscepCib i l i t y  to  sheet  e ros ion  is  modera te ;
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gul l ies have formed in some areas.

unless these soiLs are i rr i .gated, they are sui ted only to range, and

they are used for that purpose. Reseeding of grasses and el-ear ing of brush

or other mechanical  pract ices that would improve the range are not feasible.

CAPABILITY IJNIT VII*SX (Nonirr igated) In this capabi l i ty uni t  are deep,

gent ly sloping to steep areas of Stony a11uvial  land and of Keni lworth very

s tony  sandy  1oam,  0  to  20  percent  s lopes ,  e roded.  These so i l s  a re  near  very

steep mountains. They occupy the slopes of benches or mesas or are on recent ly

fo rmed f lood p la ins  o f  s t reams.

Permeabi l i ty is moderate to rapid, and natural  fert i l i ty is moderate to

low. The suscePtibi l i ty to sheet erosion is moderate; sorne gul l ies have

formed. The soi ls retain about 4 lnches of water but are dry most of the

t i m e .

These soi ls are used for range and are sui ted to that purpose. Reseeding

of grasses and clear ing of brush or other mechanj.cal  pract ices that would

' improve the range are not feasible.

CAPABILITY IJNIT VII Is-3(Nonirr igated) This eapabi l i ty uni t  consists only

bare, steep ledges of Rock land on which plants do not grow. The only use

for  w i ld1 l fe  hab i ta t ,  water  supp ly ,  and es the t ic  purposes .

As  no ted ,  a l l  so i l  t ypes  are  e i ther  V I ,  V I I  o r  V I I I .  These ca tagor ies

are the poorest soi l  catagories for product iv i ty,  with I  being the best and

VI I I  be ing  the  poores t .  Knowledge o f  these so i l  t ypes ,  p rec ip i ta t ion  and

s1ope, indicate that increase in product iv i ty over present condit ions is

no t  p robab le .

Attached analysis of soi l  sanples, analyzed by Utah State Universi ty,

indicates that some art i f ic ial  fert i l izat ion would be desirable to enhance

o f

i s
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soL l  nu t r i .en t  va lues .

fe r t i l i ze r  wou ld  end

cause more harm than

because of the

creek after the

<io not recommend

s t e e p  s l o p e s ,  m o s t  o f  t h e

f i rst  rain storm and coul-d

supp lementa l  fe r t i l i za t ion .

However,

up in the

good. I,le
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SOIL TEST REPORT
and'

FERTI LI  ZER R ECOMM ENDATIONS

91r""1850 N.  Main

City, State Richf ie ld-  Utah 847 01

p.." Bill tJol-len
c/o Valley Engineering

SOI L TESTI NG LABORATORY
Utah State Univers i ty  UMC 48
Logan, Utah 84322

Date received

Payment received C0' 09-

Balance due s_O-__

Al1en EdwardsYour USU Extension Agent
z l P

LABORATORY REPORT

t z l3 /80

Soil Texture
( Estimated)

Pasture

Oreanlc Mat

K
A T T E N T T O N  C R O w E R S

These fe r t i l i ze r  recommendat ions  are  based on  tho  so i l
ana lys is  resu l ts ,  the  in fo rmat ion  you supp l ied  on  the  Descr ip -
t ion  sheet ,  and on  the  average growing  season fo r  your  a rea .
They  are  gu ides  deve loped t rom the  bes t  ava i lab le  sc ien t i f i c
da ta ,  bu t  may requ i re  some mod i f i ca t ion  fo r  your  Spec i t i c
s i tua t ion .  Consu l t  your  Ex tens ion  Agent  to r  more  de ta i l s .

Remember  tha t  a  h igh  y ie ld  goa l  can  be  a t ta ined on ly
when proper  fe r t i l i za t ion  is  used in  combina t ion  w i th  c rop
produc t ion  management  and c l imat ic  cond i t iong  cons is ten t
w i th  tha t  y ie lc l  goa l .

U S U  P O L I C Y

I t  i s  the  po l i cy  o l  the  USU So i l  Tes t lng  Labora tory  to
recommend on ly  those nu t r ien ts  th6 t  o f fe r  a  reasonab le  po '

s ib i l i t y  o f  inc reas ing  the  y ie ld  o f  your  c rops ,  and in  those
amounts  tha t  shou ld  be  necessary  to  ach ieve  your  y ie ld  cap-
ao i i i t y ,  nanges o f  nu t r ien ts  a r€  somet imes 9 iv€n,  to  permi t

some fa rm opera to t  judgem€nt .

* Potassiul recommendations are only best guesses. No
research data for your speeific situation. Trials
advisable.

P 2 O 5  x  . 4 5 = P

K Z O  x . 8 2 = K

FERTI ! . IZER RECOMMENDATIONS FOR 19  _CROP
Pounds of Nutr ient per acre

*ee referenced notes on the back of this sheet for explana'

t ions and special instructions.



SOIL TEST REPORT
and

FERTI LIZER R ECOMMENDATIONS

Name

Street

BilI l^Iollen ( Page Two)

City. State

SOIL  TESTING LABORATORY
Utah State University UMC 48
Logan, Utah 84322

Date received

Payment received $-

Balance due s_

Your USU Extension Agent
ztP

LABORATORY REPORT

Soil Texture
(Est imated)

A T T E N T I O N  G R O W E R S

These fe r t i l i ze i  recommendat ions  are  based on  the  so i l
ana lys is  resu l t ! ,  th€  in fo tmat ion  you supp l ied  on  the  Descr ip -
t ion  sheet ,  and on  the  average growing  season fo r  your  a rea .
They  are  gu ides  deve loped f rom the  bes t  ava i lab le  sc ien t i t i c
da ta ,  bu t  may requ i re  some mod i f i ca t ion  fo t  you ;  spec i t i c
s i tua t ion .  Consu l t  your  Ex tens ion  Agent  fo t  more  de ta i l s .

Remember  tha t  a  h igh  y ie lc l  goa l  can  be  a t ta ined on ly
when proper  fe r t i l i za t ion  i5  used in  combina t ion  w i th  c rop
produc t ion  management  and c l imat ic  cond i t ions  cons is ten t
w i th  tha t  y ie ld  goa l .

U S U  P O L I C Y

I t  i s  the  po l i cy  o f  the  USU So i l  Te i t ing  Labora tory  to
recommend on ly  those nu t r ien ts  tha t  o l fe t  a  reaSonab le  po9

s ib i l i t y  o f  inc reas ing  the  y i€ ld  o f  your  c tops ,  and in  those
amounts that should be necessary to achieve your yi6ld cap-
ab i l i t y .  Ranges o f  nu t r ien ts  a re  somet im6s g iven,  to  permi t

some tar m ogeratot . iudgement.

P 2 O 5 x . 4 5 = P

K Z O  x . 8 2 = K

FERTIL IZER RECOMMENDATIONS FOR 19  _CROP
Pounds of Nutr ient Per acre

*See referenced notes on the back of this sheet for explana'

tions and soecial instructions.



SOIL TEST REPORT
and

FERTI LI  ZER R ECOI/ IMENDATIONS

[rl3ms R"l'l 'l lfol 
'l 

en (Pe ga Thrao)

Street

City, State
z t P

SOI L TESTI NG LABORATORY
Utah State Univers i ty  UMC 48
Logan. Utah 84322

Date received

Payment receivd S---

Ba lance due s

Your USU Extension Agent

LABORATORY REPORT

Nutr ientSoil Texture
{ Esti mated )

Fing^S*ndy

FERTIL IZEF  RECOMMENDATIONS FOR 19  _CROPA T T E N T I O N  G R O W E R S

These te r t i l i ze t  recommendat ions  are  based on  the  so i l
ana lys is  resu l ts .  the  in fo rmat ion  you supp l ied  on  the  D€ lc r ip -
t ion  sheet ,  and on  the  ave taqe growing  season to r  your  a r€a .
They  are  gu id€s  devetoped f tom the  bes t  ava i lab le  sc ien t i f i c
da ta ,  bu t  may requ i r€  some mod i f  i ca t ion  lo r  your  spec i f i c
s i tua t ion .  consu l t  your  Ex tens ion  Agent  to f  more  de ta i l s .

Remember  tha t  a  h igh  y ie ld  goa l  can  be  a t ta ined on ly
when proper  fe r t i l i za t ion  is  us€d in  combina t ion  w i th  c top
produc t ion  management  and c l imat ic  cond i t ions  cons is ten t
w i th  tha t  y ie ld  goa l .

USU POLICY

I t  i s  the  po l i cy  o f  thc  USU So i l  Tes t ing  Labora to ty  to
recommend on ly  those nu t r ien ts  tha t  o t te r  a  reasonab le  po9

s ib i l i t y  o f  inc reas ing  the  y i€ ld  o f  your  c rops .  and in  thos€
amount! that should be necessaty to achieve your yicld cap-
ao i i i t y .  Ranges o f  nu t r ien ts  a re  somet imes g iyen,  lo  permi t

some fa rm opera to t  judgement .

Speclat
Notes

P r O g  x  . 4 5 = P

K Z O  x . 8 2 = K

Pounds o f  Nut r ien t  Per  acre

*See referenced notes on the back of this sheet for explana-

t ions and special instruct ions.


