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INTRODUCTION

In  ! lay,  1980,  Jack Schmidt ,  Ear th Resources Consul t ing,

Helena, Montana, trras reguested to complete certain geomorphic

evaluat ions in  the Al ton coal  f ie ld ,  u tah.  These invest igat ions

were re la ted to  a l legat ions presented in  a pet i t ion to  des igrnate

lands unsui tab le for  min ing,  presented to  the U.  S.  Of f ice of

sur face Min ing by the s ier ra c lub,  Envi ronmenta l  Defense Fund,

Fr iends of  the Ear th,  and seven land o$rners in  Kane County.

Schmidt was asked to conduct a reconnai.ssance al luvial vai ley

f loor  determinat ion s tudy for  the pet i t ion area and adjacent

a reas ,  make  an  eva lua t i on  o f  t he  na tu re  o f  ag r i cu l t u ra l  use  o f

water ,  rnake an evaluat ion of  eros ion and sediment  y ie ld  charac-

ter is t ics  in  proposed min ing areas,  and make an evaluat ion of

the effect of erosion and sediment yield on downsLream channels

and associated s t ream divers ions.

Schmidt  spent  a t ,o taI  o f  14 days in  the Kane County area,

conduct j .ng necessary f ie ld  work and co l lect ing in format ion f rom

local Fed.eral agency off ices. ?he nature of Schmidi 's work

should be considered reconnaissance.  P late l -  shows routes

t raveled by Schmidt  in  the s tudy area.
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DATA POINT NUT,IBER SYSTEM

The system used in this report for locating data points

is based on the Bureau of Land Management system of subdividingt

the Publ ic  Lands.  Kane County,  Utah,  is  in  the Sal t  Lake Pr in-

c ipa l  Mer id ian System. The f i rs t  segment  of  a  data point  number

is  the township south of  the Sal t  Lake base l ine;  the second,  the

range west  o f  the SaI t  Lake pr inc ipa l  mer id ian, .  and the th i rd ,

the  sec t i on  i n  wh ich  the  da ta  po in t  i s  l oca ted  ( f i gu re  1 ) .

The le t ters  A,  B,  C and D fo l lowing the sect ion number logate

the data point  wi th in  the sect ion.  The f i rs t  le t ter  denotes

the  150 -ac re  t rac t ;  t he  second ,  t he  40 -ac re  t rac t ;  t he  th i rd ,

the  IO-ac re  t rac t ;  and  the  fou r th ,  t he  2 .S -ac re  t rac t .  The

let ters  are s igned in  counter-c lockwise d i rect ion,  beginning in

the nor theast  quadrant .  Thus,  in  f igure I  the designat ion

40S5IV15ABCA identif ies the data point identif ied in the NELSI'tkNWklIEk

Sec t i on  L6 ,  T .40S ,R .5W.
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STUDY AREA & TOPOGRAPHIC CHARACTERISTTCS

The study area includes the forrnal unsuitabil i t l r  peti t ion

area as well as those port ions of the Kanab creek and Johnson

Wash l^ ta tersheds above the Vermi l l ion Cl i f fs .  (P late 1)  Emphasis

vras p laced on the Kanab Creek,  Johnson t ' lash,  and Deer  Spr ings h lash

watersheds and mapping of  i r r igated land use and reconnaissance

a l l uv ia l  va l l ey  f l oo r  s ta tus  was  conduc ted  fo r  t hose  wa te rsheds .

other  por t ions of  the s tudy area vJere consic lered onry br ie f r l r .

G regory  (1950)  has  desc r ibed  the  reg ion ' s  t opograph ic  ou t -

l ine e loquent ly :

"In its general relations the Zion Park region is part of ttre
Colorado Plateaus, a geoqrqohic province mnprising 100,000 scnrare
miles of strongly rnrve,.r +ahular relief her:e and there nodified by

"rclcanic 
masses. rts dorninant topographic features are prateaus,

cliffs, and canyons strongly oontra.sted in rnaguritude, form, and
color, whictr so corrpletely dordnate the landscape that features
unnoUiced her-e would be picturesque tan&narks in different surround-
ings. On lrge and small scale tne topography is angrular-terraces
and verticar warls are comrnn ard cr:nrcd outrines and Eentle slopes
are rare. Few regions are rrpre nrgged or nore difficult to trarr
erse. Unlike t}te eastern parts of the Colorado Plateaus, vrtrere
genrerally flat sr:rfaces ar€ broken b1l sudr ridges of folded rocks
as the Echo Cliffs, Conb Ridger l{aterpocket Fotd, and San RafaeL
S\^tell and reach ttreir highest altitudes in sudr piles of iqneous
rod< as tlrc Abajo, Navajo, and flenry lrbuntains, the pattern of
tlp Zion Park region is rclative1y sfurple. Ttre rodcs ade dis-
played as a series of platforns at variou.s altitudes, bordered Sr
cliffs of cqrnranding height and so contj-nuous ttrat canyons whiclr
pass tirough then appear in distant views as insignificant brrea]<s
in a horizontal slry line. Itre landscape of all southern Utah miqht
be descrj-bed in te.rms of platform and cliff--plateaus hr:ndreds of
qluare miles in area and cliffs 11000 to 21000 feet high: terraces
narrcirt or wide, short or miles long, outlined by escartrxrents a
few hundred feet high; and long sha:ply cut benches outHned by
tlte eroded edges of individual strata. rnnuerabre lclp bencfres
stantd on the ter-aces and cling to tJle cliffs and carryon walls,
and even isoLated buttes and nesas a:e outlined by vertical and
horizontal- Iines. rn crossing platear:s, clirrloingreliffs, or scal-
ing walls, altitude is attained by ascending steps.

In a :=gional sense the dcndnant topognanhic features of t}te
Zion Park region are trnro platforns each thousands of square miles
in a:ea, (tig.2) Ttre lo,uer platform consists of ttre Uinkaret and
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It,a;lab Plateaus, vrhictr border ttre Oolorado llirrer. in,
Arizona. A rnile above it stand the Ma::kagunt and Paunsauqunt
Plateaus, which extend far norttrward into central Utatr. In ttre
fac-e of ttre tuigher plateaus terraces hrrnd::eds of square rniles
in area have been cut. the result is a gigantic stainvay of
uneven treads that leads from ttre flat surface of Iost Spring
l"lor:ntain, near the Utatr-Arizona line, to ttre egually flat tcp
of the Pirik Cliffs, sore 40 miles d.istant .

Along t}le Une of Kanab Creek four platforns onstitute
a serie,q. ltre for^lest is the Kanab Plateau, at an a\rerage
altl-tude of 51000 feet. Frcnr Kanab Carryon it exLends eastxlrard
totmrd the Paria River and frcnr tle base of the Vermilion Cliffs
souttnnrard to Grand Carryon. It is an area of broad, flat valleys
orcssed by flat ridges of east-+rest trend and isolated nesas
outlined by steep cliffs. Where tiey ererge frcnr ttre Verrnilion
Ctiffs Johnson, Cottonucod, and Sand Creeks and ottrcr tribu-
taries to the Kanab that cross ttre plateau flcr.l in shallcnr
trendres that rnke possible t}re recover:f of water for irriga-
tion at Johnson, Kanab, and trredonia . . ttre Kanab Plateau
is but sparsely coated uittr vegetation and has fa,,r perennial
streams and springs. .Tt is essentially a grazing grorrnd for
stock. llre next tr-igher step in ttris series is tJle lrlyga::et
TeEacE, 61000 feet abcve sea level --tlre area that e:<tends
fron Sand Canyon eastward beyond Jotrnson Canyon, bornded
nortlnmrd bV the V'lhite Cliffs and terminated souttward at
tlte crest of the Vermilion Cliffs. Its surface is rougilrly
even except for ror:nded knobs ttrat rise above it and short
canyons stnk a few hr:ndred feet belcs. Qr it girovrs a
Fygny forest of pinon, juniper and sage and sone shn:bs and
herbs suitable for tJle sheep and cattle that find r'rater at
ttre fen q>rings and eptreneral ponds. Except on the floors
of lGnab and Johnson Canyons, where hrater for a fer'r ranches
is available, the Vfygaret lterrace is not r:sed for agrio:rcure.
lfre ttri-::a step in this eastern series of ptatfoimi ina c$fts
is ttre Skuturpah Terrac€-a broad belt of nearly flat land
crossed by soutlnuard flor^ring streanrs that head in canyons
and end in canyons. This ts=ace extends frcm the Pannuhreap
Va1ley norltreastward to ttre Paria Ri.ver, a distance of 40
miles. Its souttprn edge is sha4ply outlined bV tne White
Cliffs, its western edge.by tne Elkheart Cliffs, lnorthpards
its general surfae at an altitude of 71000 feet nerges
into tlre loc bendres and escartrrrcnts, t}re foothills of the
Paunsaugn:nt PLateau, the highest bench in the series, 91000
feet above sea level. The Skutr-uqpatr Terrace and adjoining
highlands is a grazing country, tlre site of a fs,r randres
occrrpied dtrring the sunr,er sl stodcren who nnke Ureir hores
irl Alton, Glendale, and Kanab.

Frorn the highway east of Fredonia, particularly r^rhere
it ascends tlre slope of ttre Kaihab Plateau, ttris eastern
stairway is revealed in all its nngnificene. Frqn ttre
floor of lGnab Plateau, here alnnst bare of vegetaLion and
pailted in tones of droolate and Say, rises abruptly ttre
r.ed wall of the Vermilion Cliffs, and betrind it in turn
the White Cliffs, the Gray C1iffs, the shining Pink Cliffs
that rim the Par:nsaugrunt Pleateau, and the to,uering Table
Cliffs of Aquarius Plateau beyond. At no place in tJ:e
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Plateau province ane the draracteristic rock bendres better
di.splayed. Her:e Inay be hacl an r:ninternpted vie*'r of a rbrtj.cal
mile of rod< arranged in orderly layer:s, \,Jtlich seem to oonPete
wittr eactr ot}er in attaining brightness of col.or and variet of
decorative form .

Ttre draracteristic stream,rays of the Zion Park regior are
neandering canyons whidr mairtain their pattern regardless of
ttreir Leng,th, b::eadth, or depttr. Valleys with broad flood plains
and wit} sides that slope garadually frsn tbe edge of a strean
to the adjojring qrlands are lacJcing, Ttre fLat floors neet
ttre steep wa1ls nearly at right angles, and tlte tops of t}te
walls are tnmcated at the level of interstrean surfaes. Sudt
trendres, especially tlrose sr:nk into broad rock terraes, IIIEIy
be d.iscorrs:ed only wtren ttreir rins a:= readred; canyons as mudr
as 20 miles long and 11000 feet deep are not shcrrn on reconnais-
sanoe maps. Scne of the canyon floors are wide enough for fields
and village sites, but generally ttrere is ::oorn only for the
streans that occtp5r them. A fel canyons are narrctd, deeP trendtes
tJrroughout ttreir lengrth; nrcst of tttem shcr;r' "narrols" and "wides",
but these are not proportionate to depttr. Sone canyons have so
few tributary canyons ttrat their rims nray be traversed for niles.
Ofhers Erre so abundantly provided with interlaced brandres that
ttre only feasible trail jrr sone squane nifes of count4r is the -
floor of ttre nraster canyon. Kanabr Cottonvrcod, ild Short Crcek
canyons, and Ordenrille Gulch, whictr break tluough t}e l(olob
I!erracr-., are features of beauty and oqrnanaing prcportions,
but tJ:e glory of ttre region is Zion Canyon of ttre Virgin River-
a trendr 1,000 to 2,000 feet d.ep, whidr brandres head,,rards
into gashes eqr:aIly profound but less than 50 feet wide.

Dor,n the steeP cliffs and across the broad terraces scor€s
of streans carry surface water souttxnrard and soutttv'restward to
the Kanab and ttre Virgin and on to tlre Colorado Rivers. Fron
the rirn of the Paunsaugunt Plateau (9'000 feet) the Kanab
descends soutlrr,uard through canyons jr tlre lindte and tlne Vermilion
Cliffs to tJrc flatland at Fredonia (4,500 fieet), then tlrrough a
profor.rnd canyon to its nputtr in the Grand CanYon (1'850 feet).
Within ttre Zion Park region tJre Kanab and its fer,r short tribu-
taries draiJr 734 sguare miLes. Tire Virgin Rirrcr has its soure
in the edge of the ltlarkagr:nt Plateau; ttrere its tiry, svrift
tributaries bring surfacre water and big springs contrjbute nnrdr
Etr<cept for ttre fenr lakes and srnall pools in the fieadc,h/ lands about
ryrings, ttre water frrorn rain passes reaclily along a well-rnarked
@urse on its itay to the sea. It is j-:nteresti^ng to norte that
aIttrough ttre nrajor streams flcw soutlnpard, the regioral slope
of ttre roeks is northeastr*ard.

Ttre Kanab, the Vjrgjn, and rany of tleir tribubaries that
head in ttre High Platear:s have pe:nranent water at tlreir heads,
and during nost of ttre year water flcr,ss cantinuously in tJl-e
larger drannels. tr4any canyons nounally present alternaLing
stJetches of strrean and of dry bed. On both sides of Zion and
Kanab Canyons, on lbcrasin and !'lygaret Ilerraces, and on tlre
Urilcaret and Kanab Plateaus, nearly all ttre drainaEe is
epheneral, the strealns florilg only in innediate reslnnse to
rain.

-6-



..t

'4t

i' boHe=ffiP#"J: : reeion are develcped
built 

".-tt 
;; sandstr ttear:s and terra€s are

$ater HiIl, on Coalpil
Oonral Crater, on Skutr
m Kolcb llerraae .rre cl
netrical form and the I
enr;:tions as of relatir

As shqin bv the betravior of streans, by soil, drld by vegetation,ttre clinate 
"f 

q" r'egior, parrio-rhrry ur;i ;;-tt* a.ree* belcrv 7,000feet, is serniarid. o6="rt='i"E =.ro" of large salt pans, aLkaliflats, and pavenents of wina-worn- stones are tai:cing, but a:reas ofst'ifting sand dunes nrark .lre neaas or cotionvuooa i.r,y* and rhreerakes canyons and-short cre"L,-una_sand is piled herre and:Hrere atttre bases of cliffs *d cait; 
"uir= 

. .

As scenerrrrilre to;rcgraphic features of the Zion.Canyon regionare unexcelled by. any otrref pa::t or tt.-pi.t"_J iil*r_.., and asillustrations ot ttriwork-"r-.ro=ion they are of exceptionar interestto stuclents of land forms

(  
1 : .6  

-  t ' : .  I

4

q



, t f :
t t ? -

f
t

t,,,,

J \ .

r, + ^ 
'"r". ,, . '- '".,. ../4

n

i , l  
oa  

^  

' ' J  1_ . . r  ' i i . r , . .

,' 
t'nt'nn " e

, r ) '  j  
- . r - - - - ,  

I E R n A c L

,r,  i \  . .r- 'zrorr

I \\ q ",.i*r,*,,]r.. l: ,.ou t.:'fr1:*i
g=, ' 

(- i 
"+'-" 'rr 

./ ,;' -..',';11-i,.-,/ oFrccronia ii $'"*'...^ ^(^ 14, .+iir-i .. \t".

i %;lffth*.%,"^alt1i jr.J.l.l;" ,i
g,l 

'h'Dr,\. 
:it J;j 

'"_o'ur,.' 
JL.-- -l- .:t , *o

;l 
'.,"*'. J"ll,i=':*'i:" ,ri . n 

'
d i  r  s l '  g -d :, r j j
= t  - t  q t

Fl\'84

t
,
,
I
t

:o l r4 i les

i l3

FtcuttE z--Shdch url1, rhur-ing porlt ion ol nrrior trloleaur, lcrruccr, lnd l irrr ol clif i  in Zion I 'erh rugion.

- 8 -

(Gregory, 1950)



t

GEOLOGIC AT{D HYDROLOGIC SUI\U,IARY

Geologic  uni ts  exposed in  the s tudy area range in  age f rom

Tr iass ic  to  Holocene.  Cordova ( f980)  notes that  sandstone is  the

dominant exposed rock type of the region with progressively lesser

amounts of  unconsol idated rocks,  s i l ts tone,  mudstone,  shale,  l ime-

stone,  igneous rock.s ,  conglomerate,  and coal .  Reference shourd

be  made  to  co rdova  (1990) ,  t ab le  2 ,  f o r  a  summar i zed  l i s t i ng  o . f

l i tho log ic  and hydro logic  character is t ics  of  the var iou.s  forma-

t ions.  Genera l ly ,  geologic  format ions d ip to  the nor th,  nor theast ,

and nor thwest  a t  angles Less than 50 to  l0o.  Faur ts  are common

in the study area. l lost faults are normal and str ike northeast-

er ly  or  nor th lester ly .  I t la jor  fau l ts  in  terms of  length and.  d is-

p lacemen t  i nc lude  the  F lu r r i cane ,  Sev ie r ,  and  paunsaugun t .  (Co rc lova ,

I 9BO)

The study area is  dra ined by the Vi rg in  River ,  Kanab Creek,

and the Paria Rj-ver. OnIy the East Fork Virqin River is vri thin

the s tudy area;  i ts  headwaters are found on the western f lank of

the Paunsaugunt PLateau and the eastern f lank of the Markaguent

P la teau .  Goode  (1964 ,  p ,36 -4L )  desc r ibes  the  hyd ro logy  o f  t he

East Fork drainage. Records for the U. S. Geological Survey

gaging s tat ion,  East  Fork Vi rg in  River  near  Glendale,  ind icate

an  ave rage  d i scha rge  fo r  t he  pe r iod  1965-1978  o f  L7 .7  c f s  ( cub i c

feet /second)  or  L2,B2O af  /yr  (acre- feet , /year)  .  Th is  equals  an

annua l  ! . r a te r  y ie ld  o f  . 26  e fs /m iz  7y r  o r  1g5 .3  a f  / n i ' / r t  ( u . s .

Geologica l  Survey,  L979) .

The sources of  Kanab creek are the var ious t r ibutar ies head-
4.- :  

ing in  the Pink C1i f fs  a lonq the eastern and southern margins of

the Paunsagunt  Plateau.  (p la te 1)  AI I  these t r ibutar ies cross

-9 -



the pet i t ion area.  Johnson Wash jo ins Kanab Creek about  5

mi les south of  Fredonia,  Ar izona.  The genera l  hydro logy of

the watershed has been descr ibed by Goode (1966,  L964)  wi th

supp lemen ta l  da ta  co l l ec ted  by  Sandberg  ( I978 ) .  Co rdova  (1980)

repor ts :

Runoff from the upper Kanab Creek basin
occurs main ly  dur ing the spr ing snowmel t  per iod
Hovrever ,  instantaneous peak.d ischargqs of  severa l
hr-u:dred to  more than 1000 fL ' /s  (30 m"r /s)  have heen
recorded in the basin, commonly the result of summer
c loudburst  act iv i ty .  Based on st ream-channel -
geometry  measurements ( t4oorer t968)  in  Kanab and
Johnson Canyon Creeks near the Arizona-Utah St,ate
l ine,  to ta l  mean annual  runof f  f rom the upper  Kanab
Creek  bas in  i n to  A r i zona  i s  on  the  o rde r  o f  50 r000
ac re - f t  ( 52  hm- )

(p .26  )

The Par ia  River  heads in  the eastern Paunsagunt  Plateau,

Escalante Iv lounta ins,  and Kaiparowi ts  Plateau.  (P late I )  The

upper  por t ion of  the Par ia  f lows through the s tudy area.  Major

t r ibutar ies to  the Par ia  which cross the pet i t ion area inc lude

Henrievi l le Creek, Bryce Creek, YeJ-low Creek, l f i I l is Creek,

Papoose Creek, Lower Podunk Creek, and Deer Sprin_c1s t{ash. Por-

t ions of the Podunk Creek and Deer Springs hlash drainages are

desc r ibed  by  Goode  (1966) .

-10 -
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,TRR]GATION USE OF WATER

'  rn  the s tudy area,  i r r igat ion water  is  suppr ied f rom st reams,

springs, and groundwater. stream flow is the dominant source of

water above the white cl i f fs in areas such as upper Kanab creek,

Skutumpah Creek, and Ivleadow Creek. Springs are an import,ant source

of  i r r igat ion water  in  Johnson Canyon and to a much lesser  degree in

Sink Val ley.  Wel ls  have been developed in  a l luv ia l  aqui fers  and in

the Navajo Sandstone,  notably  in  Johnson Canyon and at  the conf luence

of Thompson and Skutumpah Creeks.

Spring Sources

Goode  (1956 ,1964)  and  Cordova  (1990)  have  l oca ted  and  d i scussed

the nature of  many spr ing areas in  and near  the pet i t j .on area.  Both

authors have d iscussed the occurence of  spr ings in  uoper  Cretaceous

strata at the base of the Pink CLiffs in the northern port ion of Lhe

Al ton pet i t ion area as wel l  as in  the Navajo Sandstone.  Genera l  re-

connaissance invest igat ions carr ied out  in  June,  1980,  ind icate that

nei ther  Goodets nor  Cordovars work const i tu tes a comprehensive in-

ventory of spring locations in and near the petit ion area. A comp-

rehensive inventory of spring locations near any proposed mining

areas should be carr ied out  to  establ ish a f i rm understanding of

basel - ine condi t ions.

Severa l  spr ings at  the base of  the Pink Cl i f fs  are c l i rect ly

devel-oped for irr igation. For example, in g{ater Canyon, tr ibutary

to Lower Robinson Creek, spring waters in Upper Cretaceous strata

are d iver ted in to an i r r igat ion canal  which t ranspor ts  the water

over  two mires to  pasture land in  s ink var ley.  (prate z l  sor ing

waters in Rush Canyon are diverted to irr igate lands at the mouth

-  I 1 -



of the sane canyon. At the base of the pink cl- i f fs in the paria

dra inage,  spr ings axe developed and the i r  waters used for  i r r igat ion

in the Par ia  Val ley i tse l f .

springs whose source of water are the Navajo sandstone are

used to i .rr igate lands in Johnson Canyon and to a much lesser extent,

in Kanab Canyon. The Jet Mackelprang ranch is notable in i ts almost

complete dependence on spring f low to water pasture lands in Johnson

canyon. rn fact, Mackerprang has no werrs on his prooerty. soring

$tater is also used to irr igate other lands in Johnson canyon orvned

by the Kanab Stake Welfare Ranch and by Oscar Judd. In Kanab Creek

canyon below the t^lhite cl i f  fs, spri-ng water is used to ir igate

iso l -ated ter races in  42S6t429ArD.  West  of  Kanab Creek spr ing water

is used to irr igate lancls in Three Lakes Canyon, Cave Lakes Canyon,

and upper cottonwood canyon. springs in each of these drainages

come from the Navajo sandstone. Data on water r ights f i l ings for

al l  these spring sources are included in Appendix A.
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Wel l s

Wel ls  are an impor tant  source of  i r r igat ion and stock water

in port ions of the petit ion area. Extensive we]I development takes

place in  Johnson Canyon,  f rom the upper  d ivers ion s i te  downstream to

beyond the canyon mouth.  (P late 2)  Severa l  wel ls  have a lso been

deveroped at the confluence of skutumpah and Thompson creeks.

f r r igat ion wel - ls  are a lso located near  Tropic  in  the Par ia  Val1ey

and at  the Deer  Spr ings Ranch.

Conversations with ranchers indicate that groundwater has been

developed in  some areas where s t reamf low is  a l ready avai lab le,  be-

cause groundr ' ra ter  is  a  more re l iab le souree.  For  examole,  a l fa l fa

in Johnson Canyon reportecl ly yields 2 cutt inqs \,,r i th strearn f low from

the upper  d ivers ion whi le  y ie lds are 4 cut t ings wi th  qroundwater

i r r i ga t i on .

The Utah State Engineer has halted granting any further water

rights in the Johnson Canyon area due to the controversies regarding

impact  o f  wel l  development  in  s t ream and snr ing f low.

-  13 -



Stream Divers ions

Severa l  s t ream d ivers ions  are  loca ted  th roughout  the  s tudy

area'  part icular ly on the East Fork Virgin River,  in Kanab, Johnson

and l i leadow creek watersheds, and on the paria River.  certain of

the  d ivers ion  s i tes  in  Kanab Creek ,  Johnson Creek ,  and Meadow Creek

were  examined in  the  f ie1d .  The loca t ions  o f  d ivers ion  d i tches  are

shown on Pra te  2  and f i ted  water  r igh ts  a re  l i s ted  in  Append ix  A .

common to al l  stream diversions vis i ted is the method of

d j -vers ion .  A t  each s i te ,  a  check  dam has  been cons t ruc ted ,  us ing

concrete or car bodies and debris.  High f lows commonl.y carry over

the  check  dam wh i le  low f lows are  d iver ted .  Ac tua l  d ivers ion  is

accomplished at the face of the concrete check dam or with a hand dug

channe l  d i rec t ing  f low to  the  i r r iga t ion  cana l .  Check  dams serve

to  main ta in  an  ar t i f i ca l l y  h igh  base leve l  in  the  channe l  a t  the

d i v e r s i o n  s i t e .  B e l o w  e a c h  c h e c k  d a m ,  t h e  c h a n n e r  d r o p s  t o  i t s

fo rmer  Ieve l .  Genera l l y ,  downst ream inc is ion  is  less  than 10  fee t

below th.e leve1 of the diversion channel;  however,  in lower Johnson

wash,  inc is ion  is  about  40  fee t  and in  Kanab c reek  near  Kanab,

inc is ion  exceeds 50  fee t .  A t  some s i tes ,  the  downst ream channeL is

armored v r i th  g rave l .  Bedrock  does  no t  seem to  have l im i ted  inc is ion

at  any  loca t ion  except  upper  Johnson.

G o o d e  ( L 9 6 4 )  h a s  d i s c u s s e d  s t r e a m  d i v e r s i o n s  o f  E a s t  F o r k

v i rg in  R iver .  D ivers ions  o f  Kanab and Johnson Creeks  are  d iscussed

be low.
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Kanab creek - Kanab rrr igation company Diversion

The Kanab r r r iqat ion companv Divers ion is  roeated at  43-s6rg15gaa.
The I r r igat ion Company has f i led c la im to lg  c fs  and i r r iqates over
1300 acres south of  the town of  I (anab and genera l ly  east  o f  the Kanab
creek channel. (Appendix A) An earth f ir led dam apnroximatery 50
feet  h igh b locks the ent i re  Kanab creek varrey at  Lhe d ivers ion s i te .
(Table 1)  Behind the dam sediment  has ent i re ly  f i l led the reservoi r
and f lows of any signif icant volume nohr continue across i lre reservoir
sur face,  in to a concrete sp i l lway.  Low f lows are d iver ted in to the
i r r igat ion d i tch-  Below the sp i r lway the channer  has cut  in to bed-
rock and then returns to the former channer lever about g0 feet below
the level  o f  the va l rey f ra t .  No bedrock was ev ident  in  the Kanab
Creek channel  be low the bedrock sp i l lway.

An h is tor icar  perspect ive on the Kanab r r r igat ion company
d ive rs ions  i s  p rov ided  by  Car ro lL  (19d0) :

The h is tory  of  water  conservat ion and d ivers ion inKanab is a dramatic story of continuous struggre andf luctuar ing per iods of  h6pe a"a Jespi i r
?he or ig ina l  source of  supoly  ; f  water  was Kanabcreek,  wi th  a f  low ent i rery  in-s i r i i " ient  for  rarge scaleagr icu l ture.  From the begin ins ; i - ; ; ,  h is tory-x i r "u or"=faced rv i th  the prorr lern of  

-or t . in ing ' ia ter  
f rom supprementarsources or curtai l ing her growth. 

- - -L r-
when Lat ter -Day sa int -co lonizers f i rs t  came in to theval ley to  set t re ,  Kanab creek was onry a smar-r  s t ream,l ined wi th  wi r rorvs,  so smarr  tha;  or ,e ' " "ura 

" i " i iy  
s tepac ross  i t .

Accord ing to  the records,  vrhen pres ident  Br ighamYoung came to the setLrement for the purpose of rayino outthe town, hg. tord the peopre that irr" ir sirourd ao-t ireirfarminq south of  the s l t t iement .  r te  ia id ,  , ,The c"nyon wi l lgut out from one end to the other and from 
";;-=i;;  

to theother ,  and you wi l r  have a l r  the water  you need for  af lour ish ing c i ty .  "  He a lso sa id to  ret -  the cat t le  t rampout the vrater and that in t ime a canal wourd be buil t  aroundthe town that  would t ra ter :  the ent i re  va l ley.

,t

t l
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TABLE 1

Qtream Diversion Data - Alton Area Table

D ive rs ion  S i te
Check Dam

Construct i  on

Downstream Parties of
Inc is ion  Be low In te res t

Check Dam

Kanab Creek
Kanab I r r iga t ion  D is t r i c t  concre te ,  ear th - f i1 ' l  S0 '

danr
Kanab I  r r iga t ion
Di  s t r i  c t

1... '*b

Al ton Farmers Assoc

R.A.  Van  Hake  3 /6
My'ers/H. Hansen 

' l16

L.Li t t l  e 1 16
S.  Jensen  1 lA

De R.  Bunt jng  2 /5
F.  Bunt i  ng)  e  rc
L .  J u d d  ) " ' u

.1.  Johnson

.  Kanab Creek
Lamb

Kanab Creek
Al ton Farmers Assoc.

Johnson l, lash
lower  s i t e

debri s

debr i  s

concrete

7 '

6 '

40 '

r lohnson Wash
upper  s i t e

concrete 8' ,

Skutumpah Creek debr i  s 6 l- l

Thompson Creek '  De R.  Bunt ing

,  
t .  Johnson

Deer Spr ings
Ranch

Meadow Creek debr i  s l0 '

A
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Many of  the set t lers  doubted the words of  the pres ident ,
and for t$ro years concentrated on farming the land north of
the set t lement .  They even cu l t ivated tana considerable d is-
tance nor th of  the town s i te .

r t  was not  long before the p ioneers rnade a reservoi r  a t
Big Lake,  far  above the creek.  t r ,ey arso dug a d i tch f rom the
creek about  where the present  dam s i te  is  and subsid iary  d i tches
from it to the farms and to the town. Ditches were made on
every street by r.rhich water could be run on to the rots.
Dur ing L872-r873,  when the set t rers  were moving on to  the i r
ind iv idual  lo ts ,  much p lowino and p lant ing was done

Dur ing  the  sp r ing  a f te r  t ha t  f i r s t  r i se rvo i r  v ras  bu i r t ,
water  f rom the creek was used unt i r  i t  began to d imin ish in
!h.  la ter  par t  o f  l . {ay;  then the water  wtr ich had been accumulat -
ing in  the Big Lake reservoi r  vras turned in to the creek.

To  make  th i s  d i ve rs ion  poss ib le ,  t he  se t t l e rs  cons t ruc ted
a  l og  and  d i r t  dam no r thwes t  o f  t he  v i l l age  i n  IgZ l .

Dis t r ic t  d i tches were made to carry  ihe water  to  everv
par t  o f  town.  But  the supply  was not  , r ient i fu l

i n  t he  sp r ing  o f  1873 ,  Lhe  xanab  Agr i cu l t u ra r  Assoc ia -
t ion was formla t5  _br ing the farmers in lo  a c lose cooperat ing
group for the benefit  of arr. At that t ime a survey wag made
and about 250 acres south of town were divided ..ott |  th.
set t rers .  , .  .  a t  a  mass meet ing i t  was decided that  a l l  farm-
ing should be done south of  the set t lement  and that  no water
should be used north of town

From the very beginning of  e f for ts  to  make the best  use
of  the i r  r imi ted water  suopl -v ,  the set t rers  had t rouble wi th
the d i tches washing out .  1 t  vras a d i f f icu l t  task to  run the
water down the creek to a point below the southwest port ion'of 

town and make a f ir l  fron which the water courd bL carried
to the f ie lds above.  Repeatedly  th is  f i l l  and others in  d i f -
ferent locations were waihed awl.y by high vraters

After much hard work and ross of rviter, a dam rvas made
at  the 'Rocks ' ,  opposi te  the mouth of  Three Lakes canyon.
Here the water was held back and run over a rock whici the
pi-oneers thought extencled compretely across the canyon. Hon-
ever, when f loods came they rvashed around the rock.

Next  a  f i r l  was put  in  a shor t  d is tance south of  croco-
d i le ,  and f rom th is  po int  a  d i tch was run down the west  s ide
of the creek to Three Lakes where it  was frumed across the
east side of the creek and then runs south arong the creek to
a ' l i t t Ie  be low young's  point  where i t  emerged i rom the f lume
and was carr ied by the Long d i tch to  town. !  However ,  reqard-
l -ess of  constant  watching and guard ing,  the f i l l  and the d i tch
were constant ly  be ing washed out  or  undermined by gophers.
F inal ly  the condi t ion became so ser ious that  another-dam was
built  lower down on the stream.

But this dam lasted only a few years and was taken away
by a f lood that came sweeping dornrn the canyon and covered a
large port ion of the valrey wittr water. t tr is condit ion
started the creek to wash out. A farl which slowl-y worked its
way nor thward,  was f i rs t  not iced at  the Gap.  At  the end of
the year  i t  had reached a point  above Kanab.

rn an at tempt  to  sorve th is  nrobrem and regain the use
of  the water ,  a  group of  enterpr i i ing c i t izens met  on the

4
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evening of December 14, 1881 and formed a corporation
known as the Kanab Irrigation Company

The company started to build another dam and irr igation
di tch in  1883 where the present  dam s i te  and d i tch are.  The
dam was made with dirt and then logs were placed on the lor.rer
s ide in  a r iprap fashion.  Due to a misunderstanding,  the
water was backed up before the spil lway was completed; so a
temporary spi l lnay was made. The rvorkers stopped one day in
the midst of their labor to eat lunch and left the dam un-
guarded. They heard a great roar and rushed to see the entire
mass of  d i r t  and.  logs d is in tegrate before the i r  very eyes.

This dramatic event was known as the great wash out.
The creek bed was sunk 40 to  50 feet  be low the in take i r r iga-
t ion ditches and the underseepage caused the walL to become
dry.  The ent i re  supply  of  water  was cut  o f f ,  s ince the dam
afforded both cul inary and irr igation water. Then in the same
year came an even more devastating catastrophe. It  was
Sunday,  Ju ly  29,  vrh i le  the people were in  church,  that  a  cr reat
f lood swept down the canyon into the valIey, removingr nasses
of earth and trees and formincr a deeper chasm where the
original creek had f lown

A report of this f lood by John Reider sent to the De6er-
et News itates: A wave of aebris ten feet high reacheff iar
EEr6Fthe canyon. It  destroyed 300 acres of-hay and drowned
several head of catt le . the city dam was washed out and
the channel of the creek cut, down about forty feet. The grist
mil l  door was broken avray and two feet of debris and sand
lodged j-n the lower story. The face of the canyon v/as altered.
About 1300 bushetrs of grain in the upper and lower f ields were
lost where Lhe f lood was about one mile in width. A great nanv
springs were opened, showing an increase of water. on l4onday
follor+ing the flood a survey was made for a new town ditch to
connect with the mil lrace

The new ditch was f inished and the water was brouqht into
tovrn on l t lay 26,  1885.

Al l  went  wel l  for  about  5 years.  The town was nrosoer ing.
But in 1890 the winter snows and rains came down in another
ter r ib le  f lood.  f t  washed a lay the 25- foot  h igh dam which had
been completed at  great  cost .

No less than $651000 was spent  on dams between 1883 and
1892.  About  th is  t ime,  Pres ident  Erastus Snow suggested that
a rock dam be buiIt ,  below Three Lakes.
A hole was b lasted in  the rock to  serve as head of  the d i tch

.  By 1891 the s t ructure was 200 f t .  long and about  200 f t .
wide and 40 f t .  in  breadth at  the top .But  the dam, which
t ras considered invulnerable to  f loods was washed arvay in  1900
and once again rvater was hauled in barrels from the creelc.
Again,  in  1908-1909 the new dam went .  F ina l ly ,  a  tunnel  rvas
made through sol id  rock and a 50 f t .  sp i l lway so lved the
problem.

Up to th is  t ime the people re l ied on the i r  own resources.
Each t ime the dam was taken, new assessments on the capital
shares were levied. Now, the Kanab Irr igation Company took
over .  I t  took two years to  f in ish the dam. When i t  was
corpleted in 191I, i t  looked as i f  a huge mountain had been
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praced across the deep gorge. Besides the many days of labor
by man and teams,  th is  dam cost  j .n  money $35,000
Thus,  in  t ime,  the dam, sp i l rway,  tunnels  and d i tches necessary
to br ing the water  in to town were cornpleted.  (Carro l l  ,  Lg6O,
p .  123 - I2131 )  .  "

This history makes notes of the diff iculty of stream diversions

in a landseape where high sediment transport and great f loods are

impor tant  character is t ics  of  s t ream hydro logy.  S imi lar  d i f f icu l t ies

wi th  d ivers ions and gul ly ing have been exper ienced in  Johnson Canvon.
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4 Kanab Creek-Lamb Divers ion

The Lamb Diversion is located below the A1ton Ampitheater

a t  39S5w24AcA.  The Lamb Divers ion  c la ims 2 .55  c fs  fo r  i r r iga t ion

o f  o v e r  9 0  a c r e s  i n  t h e  K a n a b  C r e e k  V a l l e y ,  i n  3 9 S 6 W 2 4  r 2 5 , 2 6 , 3 5 .

(P la te  2 t  Append ix  A)  A  check  dam has  been cons t ruc ted  a t  the  Lamb

Divers ion  s i te .  The check  dam is  composed o f  car  bod ies  and debr is ,

and the  sed iment  bu i ld -up  beh ind  the  check  dam is  approx imate ly  7

fee t .  A  modera te  amount  o f  channe l  a rmor ing  w i th  g rave l  i s  no t ic -

able beLow the check dam,

The d ivers ion  channe l  con t inues  on  the  eas t  s ide  o f  Kanab

Creek  to  a  ho ld ing  reservo i r  a t  39S5W24D.  A t  th is  po i | t ,  a  p ine-

l ine  t rans fers  water  to  a  eana l  on  the  west  s ide  o f  the  c l ranne l

or  a l te rna te ly  t rans fers  water  to  a  cana l  on  the  eas t  s ide  o f  the

channe l .  No i r r iga t ion  takes  p lace  downst ream o f  coa l ,  Ho l lo r+ ;

however,  dry land crops are grovrn south of this point.  No infor-

mat ion  is  ava i lab le  regard ing  the  ava i lab i l i t y  o f  v ra te rs  south

o f  Coa l  Ho l low.

/{h

4\
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Upper Kanab Creek

The upper port ion of Kanab Creek is diverted into, t ,he

Alton Farmers Association ditch, in the vicinity of the con-

f l-uence of Kanab Creek and Reservoir Canyon (38S5[V33ACB, 33CAB) i

( fg .  3)  The Associat ion c la ims l -2  c fs  and c la ims to i r r igate

over  1200 acres of  land in  l (anab Creek in  the Al ton Ampi theater .

(Appendix  A,  P late 2 ' )  Goode,  (1964)  est imates that  f rom 3 to  5

cfs  are actual ly  d iver ted in to the d i tch.  At  the upper  d ivers ion

point Kanab Creek drops 6 feet below a check dam composed of

deb r i s ,  ( f i g .  A )

The ALton Farmers Association ditch is supplemented by f low

from Reservoir Canyon and Roundy Canyon, and may be supplemented

by f low from Rush Canyon.

a,
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Fig. 3 Kanab Creek upper diversion into Alton Farmers
Assoeiat ion d i tch
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F i g .  4 Kanab Creek incision below check dam of
Associat ion d i tch

]d',ffi-trIiiFl'"r,ri'"'1.'- 
'" ' 'qTn'.."'"' ': :-- - '---

t ,  " :  :  " f:  i  
' '  

,  
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upper Alton Farmers

i
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Lower Johnson Diversion

The lower Johnson diversion is located near the mouth of

Johnson Canyon at 43S4tW18cc. A concrete check dam has retained

enough sediment behind the dam to raise base level at the diversion

s i te  abou t  40  fee t .  ( f i g .  5 ,6 )  Johnson  Wash  channe l  has  been  chan-

nel - ized in  th is  area for  a  d is tance of  about  .3  mi le .  The channel -

ization has brought Johnson Wash onto bedrock at the valIey f loor

margin,  thus l imi t ing fur ther  degradat ion of  the channel .  An ear th

berm at the mouth of Flood Canyon diverts stream florv norLhward so

that  i ts  water  may a lso be d iver t ,ed in to the Johnson d ivers ion d i tches.

Ilndivertect Flood Canyon waters enter ,Johnson Wash just downstream of

the Johnson Wash check dam-

Present ly ,  R.  A.  Von l - lake has a 3/6 in terest  in  the d iver ted

waters.  The remain ing waters are shared equal ly  amonqst  S.  Jensen,

L.  L i t t le ,  and C.  Myersr /S.  Hi t tson.  Waters is  avai lab le throughout

the growing season s ince Johnson Creek is  perennia l  in  th is  area.

The amount  of  water  c la imed by a l l  par t ies is  15 c fs .

Conversations tr i th two of the part ies using the lower diversion

(n .  A .  Von  Hake ,  1980 ,  pe rs .  comm.  i  S .  H i t t son  &  C .  t 4ye rs ,  1980r  D€rs .

conm. ) indicate that there is signif icant concern about the impact of

weI I  development  in  upper  Johnson Canyon on st ream f low avai lab i l i t .v

at  the lower s i te .  R.  A.  Von Hake c la i -ms that  in  the past  he was able

to ra ise 15 tons of  a l fa l fa  seed on h is  land,  but  that  suf f ic ient  vrater

is  not  now avai labLe.  Von Hake c la imed to i r r igate l l l  acres in  h is

water  r ights  f i l ing (Utat r  State Engineer ,  I974a) ,  however ,  he is  on ly

able to  i r r igate about  40 acres at  present .  He c la ims that  lack of

water  avai lab i l i ty  has rendered h is  land in  43S4rrW19C and 30B not
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Fig.  5  Lower Johnson Wash d ivers ion s i te



F ig .  6
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I

View downstream of channel at Iower d ivers ion s i te

( .. :.-.. ' ..,- ; - - ' :  : -
' r i  

:  - r l "  4 '

- 25 -



i r r i gab le .  C .  Myers  and  S .  H i t t son

a t  t he  d i ve rs ion  s i t e  s ign i f i can t l y

pumping in the upper canyon.

c l a i m  t h a t  t h e

decreases  w i th

water  ava i lab le

the  in i t ia t ion  o f

T
${
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Upper , Johnson  D ive rs ion

The upper Johnson wash diversion is rocated just berow the

br idge cross ing in  42S5W11BD. A concrete check dam about  I  feet  h igh

has f i l led wi th  sediment  and thus represents an ar t i f ic ia l  baselevel ,

( f ig .  7  rB)  The dam and d ivers ions in  the i r  present  form were con-

st ructed in  1958.  The st ream channel  above and bel -ow the d ivers ion

have not  been channel ized.

I^ la tet :  a t  the d ivers ion is  a l located 2/5 to  De Ralph Bunt ing for

use west  o f  Johnson wash and 3/5 to  F in ley Bunt ing and Le Roy Judd

for use east of Johnson ldash. Finley Bunting and Le Rby ,fud'd share

the i r  wa te r  L /L  fo r  ha l f  t he  yea r :  i n  w in te r  and  ea r l y  sp r i nq ,

Bunt ing uses the vrater  on a 2/ I  bas is .  I tormal  avai lab i l i ty  o f  water

at  th is  s i te  y ie lds an i r r igat ion season extending f rom February unt i l

Apr i l .  Dur ing 'warm vears,  water  is  i r r igated dur ing the ent i re  winter .

fn wet years, irr igation vtater rnay be available unti l  l . lay or very

ra re l y  un t i l  June ,  as  i n  1980 .  Genera l l y ,  two  cu t t i ngs  o f  a l f a l f a

are Possib le  in  Johnson Canyon under  th is  type of  i r r igat ion scheme.

( f .  Bun t i ng ,  1980 ,  pe rs .  comm. )

Water yield drops dramatical ly when irr igation water begins

to be d iver ted at  Skutumpah and Thompson Creeks in  Apr i l .  In  normal

years,  I i t t le  water  is  avai lab le at  the Johnson d ivers ion once the

uPper bas in i r r igat ion beqins.  Divers ion at  upper  Johnson seems to

have l i t . t l-e direct effect on irr igation use at Lower Johnson,

( f .  Bunt ing,  1980,  pers.  comm. )  I r r igat ion pract ice at  upper

Johnson has a lways been based on captur ing 100t  o f  the avai lab le

in termi t tent  f low.  r r r igat ion pract ice at  loryer  Johnson is  baseci

on d ivers ion of  the perenniar ,  f row whose source is  spr incs in  the

stream channel about 3 mi-Ies downstrearn of the uoper diversion.



Fig. 7 Check dam, upper Johnson diversion site



Fig. I Check dam and diversions, upper .-rohnson site



Skutumpah Diversion

Skutumpah Creek is  d iver ted at  40S4lrW20DACr about  0.25 mi les

below the Al ton reasehord area,  ( f ig .  g ,  ro)  water  is  taken by

di tch over  l - .25 mi les to  i r r igate approx imahely  227 acres near  the

conf luence wi th  Thompson creek.  some lands are jo in t ry  i r r igated

with Thornpson Creek waters.

v la ter  is  c l iver ted f rom Apr iL  to  October .  The rest  o f  the year ,

water  is  a l lovred to  f low downstream. The check dam at  the d ivers ion

s i te  is  composed of  car  bodies and debr is .  High f lows cont inue

downstream while low f lows are diverted by a hand-dug trench. that

washes out  wi th  each large f lood.  Below the check dam the s t ream

has cut  abor . r t  6  feet  and about  14 feet  in to the varrey f ra t .

Jef f  Johnson farms the major i ty  o f  lanc l  in  the area,  sunple-

ment ing s t ream water  wi th  rve l l  water .  The combinat ion y ie lds about

3 tons/acre, /cut t ing of  a l fa l fa  and 2 to  30 cut t ings per  vear .  Gra in

y ie lds  a re  abou t  300  bu , /ac ,  ( J .  Johnson ,  1980 ,  pe rs .  comm.  )
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f ig .  9  Skutumpah d ivers ion ,  hand dug d i tch  channe ls  f low in to  cana l



Fig. 10 Check dam at Skutumpah diversion, note channel
armoring below dam
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AGRICULTURAL USE OF WATER BY PETITIONERS

Conversat ions were held wi th  a l l  pet i t ioners except  Larry

L i t t le ,  who was not  in  the Kanab area in  ear ly  June,  1980.  How-

ever ,  in format ion suppl ied by J .  K.  L i t t le  prov ided a perspect ive

on the L.  L i t t le  operat ion.  The nr inc ipa l  lands of  each pet i t ioner

are located in  Johnson Canyon or  at  i ts  mouth.  The pet i t i -oners use

groundwater  f rom the Navajo Sandstone and f rom an unconsol idated

aqui fer ,  spr ing f low f rom the Navajo Sandstone,  and st ream f low

from Johnson Wash,  whose source is  spr ing f low f rom the Navajo.

Tab1e 2 provides data on some wells and springs owned by the.

pet i t ioners.  Complete l is t ings of  the i r  water  f i l ings for  i r r i -

gat ion,  s tockwater ing,  domest ic ,  have been compi led by the Utah

S ta te  Eng inee r  ( I 974a) .  
,

Spec i f i c  desc r ip t i ons  o f  i nd i v idua l  pe t i t i one rs '  wa te r  uses

f  o I l ow .
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TABLE (  con t .  )

Exp lanat ion  o f  Symbols

assumed that  S.  L ipp incot t  and L.
the same par ty .

P -  per forated

O - open end

I  -  i r r i ga t i on

s -  s tock

U -  unused,  unknown,  or  dest royed

H - domestic

& C.  L ipo incot t  are

2

* *
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a
Susan Hi t tson -  Cynth ia t4yers

Cynthia Myers and Susan Hittson own about 40 acres on Hells

Bel lows at  the mouth of  Johnson canyon (43s5t{24-DD) r  about  16.5

mi les south of  the Al ton coal  f ierd leases.  They a lso own rancl

(abou t  40  ac res )  i n  Dunham Wash  (40S4 t {9 ) ,  a  S ro r t i on  o f  v rh i ch  i s

under la in  by FederaL coal  whose lease is  he ld by t l tah rnternat ional ,

r nc .  ( u - s -  Depa r tmen t  o f  t he  rn te r i o r ,  1979 ,  p .  A - r -5 ) .  The  l and

at  He1l .s  Bel lows,  present ly  used as pasture,  is  i r r iqated by a

wel l  ( f00 feet  deep)  on the proper ty  as wel l  as wi th  a L/A in terest

in  the lower Johnson Canyon d ivers ion at  43s4t l r l8cc.  (Hi t tsbn

and  Myers ,  1980 ,  pe rs .  comm. )

I
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h
Sylvan Johnson

SyJ-van Johnson operates a ranch in Johnson Canyon. The ranch

headquar te rs  i s  l oea ted  nea r  "Mov ie  Town"  (42s5w35AC) ,  abou t  12 .S

mi les south of  the Al ton coal  f ierd leases.  The Johnson Ranch

occup ies  po r t i ons  o f  42S5W23 ,24 ,26 ,35 ,  and  36  (U .S .  Ag r i cu l t u ra l

S tab i l i za t i on  and  Conserva t i on  Serv i ce ,  1980?) .  No  fo rma l  sea rch

was made to determine the acreage or legal descript ion of sylvan

Johnson land hold ings.

Johnson i r r igates por t ions of  42S5bI26C and 35A,D and 4335W2A.

A11 i r r igated lands are located on the va l ley f roor  of  the main

canyon .  Johnson ' s  sou rces  o f  i r r i qa t i on  wa te r  i nc lude  v re l l s ,  sp r i ngs ,

and st reamf lovr  f rom Meadow Canyon.  An i r r igat ion wel l  located at

42s5w26cDA is reportedly 380 feet deep and yierds 390 gpm from

the Navajo sandstone (Tabre D.  spr ing f low and st ream f row in

Meadow Canyon i r r igate somewhat  less than 50 acres of  42S5W35 and

43S5W2A (Appendix  A) .  Johnson a lso owns at  least  tvro s tock wel l .s

completed to  the Navajo Sandstone.  Domest ic  water  is  suppl ied f rom

House Spr ing (4255W35AD).
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\ Leon Lippincott  -  Carol ine Lippincott

The Lippj-ncotts operate a ranch at the mouth of Johnson

Canyon,  and the ranch headquar ters  (43SSff25CA) is  located about

17 .5  m i les  sou th  o f  t he  A l ton  coa l  f i e l d  l eases .  The  L ipp inco t t s

a lso own por t ions of  the Dunharn l {ash and Sl ide Canyon watersheds,

t r i bu ta ry  to  Deer  Sp r ings  Creek ,  i n  40S4 t {4 ,9 ,  and  IO  (1 , .  and  C .

L ipp inco t t ,  1980 ,  pe rs .  comm. )  Mos t  o f  t hese  l ands  a re  under la in

by  Federa l  coa l  whose  l eases  a re  he ld  by  U tah  fn te rna t i ona l ,  f nc .

(U .S .  Depa r tmen t  o f  t he  I n te r i o r ,  L979 ,  p .A - I - 5 ) .

r r r i ga ted  a r fa l f a  and  g rass  hay  a re  ra i sed  i n  43s5w25A,c  and

26D-  A  we l l  i n  43S51 ' t25Ac ,  owned  jo in t l y  w i th  La r ry  L i t t l e  i r r i ga tes

the  L ipp inco t t  l and  (48  ac res )  i n  43S5w25A.  Fou r  we l l s  i n  43S5W25C

i r r i ga te  the  rema in ing  l and  ( f35  ac res ) .  Co rdova  (1980)  repo r t s

that  each of  these wel ls  is  completed in to unconsol idated mater ia l

wj . th  weI I  depths ranging f rom L10 to 150 feet .  (Tab1e 2J y ie lds

on these wel ls  are est imated or  repor ted to  range f rom 50 to  250 gpm.

"he 
Lippincotts report that a dry hole was dri l- led along the

southern por t ion of  the 4355W25/26 sect ion } ine.  PresentLy,  the

Lippincot ts  run 59 head of  cat t le .
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Lar ry  L i t t le

Larry Litt le owns land at the mouth of Johnson Canyon,

pr5.nc ipa l ly  in  43s5w25 and a lso in  43s4bw30c.  Most  o f  the rand

is  i r r igated by wel ls ,  however ,  a  I /6  in terest  in  the lower

Johnson canyon d ivers ion is  a lso hetd.  Four  L.  L i t t le  wel ls  are

l is ted by Cordova (1980) .  Three are completed in to unconsol idated

mater ia l  (94-L20 feet  deep)  and one in to the ch inre Format ion

(400  f ee t  deep ) .  ( f ab le  2 )  ,  .
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q Jet  Macke lprang

Jet Mackelprang operates a ranch in Johnson Canyon. The ranch

headquarters is located near the abandoned townsite of Johnson

(43S5WI2BD) ,  l ess  than  14 .5  m i les  sou th  o f  t he  A l ton  coa l -  f i e l d

leases.  V i r tua l ly  a l l  the Mackelprang land on the va l ley f loor  of

Johnson Canyon is irr igated by stream f. low and spring fIor,r from

Meadow Canyon or from springs which issue from the Navajo Sandstone

at  var ious points  f rom lv leadow Canyon south to  Eagle Arch (43S5W12D8),

a d is tance of  over  2 mi les.  ( f ig .  I1r12)  The only  land in  Johnson

Canyon not irr igated by Mackelprang is located west of Johnson l{ash

in 43S5WI3A,D.  fn  a l l ,  l " lackelprang c la ims to i r r igate 205 acres

(Utah State Engineer ,  I974a) .  The domest ic  source of  water  is  a

developed spring. The it tackelgrang operation is notable in that the

entire operation depends on spring wateri there are no wells used

on the property.

Mackelprang owns Charolais and Flereford catt le on his ranch.

His pasture land is mostl-y rye and intermediate wheatgrass, and

he purchases alfalfa hay, rather than growing it  himself. Mackel-

prang says he could get 4 cutt ings of alfalfa given his water supply

and  the  l oca l  g row ing  cond i t i ons  ( . f .  Macke lp rang ,  1980 ,  pe rs .  comm. ) .

The Utah state Engineer  (1974T has compi led a l l  c la ims for  the Mackel -

prang operation.

-t
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q I . ' i g .  1 I  Spr ing  fed  pond,  Macke lprang ranch
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Fig. 12 Vievr upstream Johnson Canyon
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ALLUVIAL VALLEY FLOOR DETERMTNATIONS

A reconnaissance invest igat ion was made of  the s tatus of  s t ream

val leys in  and near  the pet i t ion area as "a l luv ia l  va l ley f Ioors" ,

as  de f i ned  i n  PL95-87 .  (U .S .  Congress ,  L977)  In  conduc t i ng  th i s

reconna issance  i nves t i ga t i on ,  re fe rence  was  made  to  U ,S .  O f f i ce  o f

Su r face  M in ing  (1929 )  and  U .S .  o f f i ce  o f  Su r face  l r i n i ng  (1978 ) .

Reference t ras a lso made to an unpubl ished rev is ion of  the a l luv ia l

va l l ey  f l oo r  t echn ica l  gu ide l i nes  (Schmid t ,  1979)  -  Because  th i s

invest igat ion was being adapted to  a reg i -on never  before evaluated,

certain revisions or interpretations of the reference materi 'als rvere

made.  Those rev is ions are d iscussed below-

Reconnaissance ident i f ieat ion procedures are in tended to

d is t inguish between those areas c lear ly  not  a l luv ia l  va l ley f loors

and those areas where detai led study might shorv that the areas r.rould

be formal ly  des ignated as a l luv ia l  va l ley f loors.  Reconnaissance

ident i f icat ion is  thus in tended to h igh l ight  those areas where

de ta i l ed  s tudy  i s  necessa ry .  A l l uv ia l  va t l ey  f l oo r  i den t i f i ca t i on

does not  necessar i ly  mean that  an area wi l l  be prohib i t ,ed f rom min ing.

on l y  those  a reas  ou t r i ned  i n  I s ro  tu l  (5 )  (B )  ,  PL95-87  a re  p roh ib i t ed

f rom m in ing  i n  t he  con tex t  o f  a l l uv ia l  va l l ev  f l oo rs .

The fo l lowing in format ion was used in  making reconnaissance

al luv iaI  va l ley f loor  determinat ions for  the Al ton area:

B lack -and -wh i te  a i rpho tos ;  sca le  1 :18500 ,

Sep tember ,  1967 ;

U .  S ,  So i I  Conse rva t i on

Serv i ce ,  Kanab ;
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conversat ions rui th numerous ranchers as

w e l l  a s  w i t h  p r o f e s s i o n a l s  a t  t h e  U . S .

So i I  Conserva t ion  Serv ice ,  Agr icu l tu ra l

S tab i l i za t ion  and Conserva t ion  Serv ice ,

and Bureau o f  Land Management ;

f a r m  m a p s  ( d r a f t e c l  o n  a i r  p h o t o s ) ,  U .  S .

Agr icu l tu ra ]  S tab l i za t ion  and Conserva t ion

S e r v i c e ,  K a n a b ,

w a t e r  r i g h t s  f i l i n g s  ( U t a h  s t a t e  E n q i n e e r ,

I 9 7 4 a , b )  ;

geo log ic  and hydro log ic  repor ts -  (Cordova,

1 9 8 0 ;  D o e l l i n e  a n d  G r a h a m ,  L 9 7 2 t  G o o d e ,

1 9 6 6 ;  G o o d e  ,  L 9 6 4 ;  S a n c l b e r q ,  1 9  7 g )  ;

f i e l d  r e c o n n a i s s a n c e ,

No identif ication of al luvial val ley f loors has been rnade to date

in southern Utah.  In  l ic rht  o f  t ,h is  fact ,  a  survey was rn i t ia l lv  made

to establ ish the nature of  agr icu l tura l  use of  va l ley f loors in  the

Al ton area.  The survey was a lso in tended to establ ish the ro le  of

water  in  mainta in ing var ious agr icu l tura l  uses of  va l ley f loors.

AlLuv ia l  va1ley f loors genera l ly  are those areas where water  avai la-

b i l i t y  p lays  a  spec ia l  ro le  i n  ag r i cu l t u ra l  l and  use .

The most  long-standing agr icu l tura l  uses of  va l ley f loors in

the area are for  graz ing.  fn  1863,  Lev i  Savage brought  a smal l  band

of  sheep to l (anabr  ?rd he repor ted in  h is  journal  that  grass was knee

high a lL over  the town ancl  the surrounding h i l ls .  By I8?0,  there were

many f locks and herds and in I9l3 l ivestock numbers in Kane Countv had
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, 1

reached the fo l lowing levels :

110 ,000  sheep

15 r  000  ca t t l e

10 ,000  goa t s

2 ,300  ho rses

In 1974,  l ivestock numbers had decl ined to  the fo l lowing levels :

5 ,583  sheep

8  rL25  ca t t l e

0 goats

199  ho rses

(U .S .  Bu reau  o f  Land  l ' 4anagemen t ,  f 977 ) .

Genera l ly ,  the decl ine in  l ivestock numbers is  a t t r ibuted to  over-

graz ing and to  some extent  to  a c l imat ic  sh i f t  towards ar id i ty .

The ro le  that  va l ley f loors p lay in  graz ing is  best  exempl i f ied

in the vegetat ive type and graz ing capaci ty  data for  the Z ion Planning

Uni t ,  Kanab BLM dis t r ic t .  (Table 3) .  P inyon- jun iper  is  the c lominant

h i l ls ide vegetat ion and dominant  type in  the p lanning uni t ,  yet  i ts

AUM (Animal  Uni t  Month)  contr ibut ion is  not  eonsis tent  wi th  i ts  land

area.  Sagebrush is  the dominant  cover  in  a l luv ia l  areas and contr ibutes

somewhat more AUM capacity. Grasses, where founcl, are the most pro-

ductive type of vegetation. I

Typica l  sagebrush vegetat ion types have graz ing capaci t ies of

20-40 aeres, /AUM. Pinyon- jun iper  types can exceed 100 acres/Aut4 and

normally exceed 35 acre/AUM. The most productive vegetation types have

capacit ies of 5 acres/AuM. The sagebrush type of arruvial frats,

while more productive than the pinyon-juniper type, cannot be con-

s idered the most  especia l ly  product ive and cr i t ica l  type for  suppor t -

i ng  l i ves tock  g raz ing .  (W.  I r l en toc ,  1980r  t r€ rs .  comm. )  The re  i s

arso no ind icat ion that  the sagebrush tyFe is  subi r r igatec i .  r t

, l
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i s  found on a l ruv ia l  f la ts  d issected up to  40 feet  by an adjacent

channel .  Thus '  the typ ica l  a l luv ia l  f la t  sagebrush vegetat ion tyge

does not  appear  to  be especia l ry  impor tant  for  graz ing act iv i ly ,

and more impor tant ly ,  does not  appear  to  be subi r r igated.

There are some areas of subirr igated meadows at the base of

the Pink cr i f fs ,  as wel l  in  upper  Kanab creek,  that  are presumed to

be of  specia l  impor tance to  graz ing.  These areas are found vrhere

spr ings issue in to a l luv ia l  f la ts ,  such as in  upper  Kanab Creek and

Meadow Creek.  (Goode L966,  1954)  .  Where subi r r igat ion i -s  known,  or

vrhere hasin character is t ics  are s imi l iar  to  knovrn subi r r iqat ion areas,

pre l iminary determinat j -ons of  a l luv ia l  va l lev f loor  s tatus have been

made.

Subi r r igated areas ancl  snr ing fed i r r igat ion are a lso found in

por t ions of  Kanab and Johnson Canyons,  in  nor t j .ons of  the lower

Navajo Sandstone.  These areas are an impor tant  par t  o f  Lhe agr i -

cu l tura l  act iv i ty  o f  the area and were a lso basis  for  a l luv ia l  va l ley

f loor  des ignat ions.

f r r igat ion

Since most  s t ream val leys are deeply  d issected and have no

obvious subi r r igat ion character is t ics ,  most  a l luv ia l  va l ley f loor

determinations have been made based on the existence of f lood ir-

r igat ion act iv i t ies or  the avai lab i l i ty  o f  f  lood i r r igat ion \^raters .

A11 ex is t ing s t ream divers ions were mapped,  us ing data sunnl ied by

the  U tah  S ta te  Eng inee r  (1974a ,b , )  t he  So i I  Conse rva t i on  Serv i ces

(SCS) ,  Ag r i cu l t u ra l  S tab l i za t i on  and  Conserva t i on  Serv i ce  (ASCS) ,

l oca I  ranchers ,  and  f i e ld  i den t i f i ca t i on .  A f te r  p lo t t i ng  the  d i ve r -

s ions  and  j . r r i ga ted  l ands ,  t . he  reg iona l  pa t te rn  o f  i r r i ga t i on  use

could be ascer ta ined and evaluated in  l ight  o f  ex is t ing technica l

repor ts .

I
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The aspects of the hydrology of streams in the Alton area have

been  desc r ibed  by  Goode  (1966 ,1964)  ,  Sandberg  (1978)  and  Cordova

( f980 ) .  Gooders  i nves t i ga t i ons  i nd i ca te  pe renn ia l  o r  s iqn i f i can t

in termi t tent  f low is  generated by spr ings which ar ise in  upper

CieLaceous sandstones and s i l ts tones at  the base of  the Pink Cl i f fs .

Goode (1964)  repor ts  spr ing sources throughout  the upper  Cietaceous

seguence;  however ,  he notes that  the most  impor tant  spr ings

ar ise in  the uppermost  por t ion of  the seouence st rat igraphica l l .z

and below steeply  s lop ing por t ions of  the Pink Cl i f fs  topographica l ly .

Goode  ( I964 ,1966)  a l so  repo r t s  t ha t  s t reams  lose  f l ow  in  the

downstream di rect ion.  Goode ( f964)  repor ts  no f lorv  below Sink Val le . r

in Sink Valley Wash and no f low in Kanab Creek over The Falis in

summer ,  L963 ,  desp i te  pe renn ia l  f l ow  in  headwa te r  t r i bu ta r i es .

Sandberg (1978)  descr ibes the s teady loss of  s t ream f low bet t , reen

graz ing s tat ions on t " l i l l  Creek and Skutumpah Creek.

Not  surpr is ing ly ,  ex is t ing s t ream divers ions have been located

on st reams whose basin topography and geology y ie ld  suf f ic ient  s t ream

f  low. Tab le  4  l i s ts  the  bas in  l i tho logy  and area  above

exist ing stream diversions. All  but two diversj.ons above the l{hite

Cl i f fs  are located j -n  bas ins where the Ter t iary  Claron Format ion out-

croPs. Reservoir Canyon is entireLy underlain by the Wahweap

Format ion.  Pole Hol low Creek is  under la in  by the Tropic  Shale and

Dakota Formation. Drainage areas above diversions vary in size

depending on how c lose the d j -vers ion is  to  a spr ing source.  Diver-

sions beloru the White Cli f fs are either intermittent in use (upper

Johnson) or are located below known Navajo spring sources (Kanab

Ir r igat i .on Co. ,  lower  Johnson)  .

4 ;1 Al luv ia l  va l ley f loors vrere ident i f ied in  a l l  va l leys wi th

ex is t ing s t ream divers ion i r r igat ion,  and in  a l l  va l leys r . rhose
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basin l i tho logy inc luded the craron or  Kaiparowi ts  Format ions.

The occurence of  a  d ivers ion in  PoIe Hol lov,  Creek,  in  a l -square mi le

basin of  Tropic  Shale and Dakota Format ion was considered anamolous

and was not  used as a bas is  for  inc lud ing s imi l iar  bas ins.  This  d iver-

s ion was not  invest igated and i t  should be inc luded in  any furhter

invest igat ions.  PoIe Hol low presumably has ephemeral  f low and was

not  ident i f ied as i r r igated land by the scs or  AScs.  r f  fur ther

invest igat ion were to  show that  the d ivers ion is  a  successfu l  one,

a rev is ion of  a l luv ia l  va l ley f loor  determinat ions would have to

be made.

uneertainty exists regarding designations in losing stream

reaches where there are no d ivers ions.  For  exanple,  s ink va l lev

Wash below Sink Val ley has ephemeral  s t reamf low ancl  no d ivers ions.

Kanab Creek has no d ivers ions f rom Lamb d ivers ion to  that  o f  the

Kanab f r r igat ion Company,  a d is tance of  24 mi les.  There are

no diversions between the skutumpah/Thompson diversions and the

upper  Johnson d ivers ion,  a  d is tance of  a t  least  9  mi les.  por

purposes of  pre l iminary determinat ion,  each of  these va l leys has

been designated an a l luv ia l  va l ley f1oor .  The formal  des ignat ion

of each of these valley segments would depend on hydrologic data

indicating whether the valley in question was integral to the down-

st rearn d ivers ion.

!4apped a l luv ia l  va l ley f loors are ind icated on p late 3 and

speci f ic  just i f icat ions for  each designat ion are inc luded as

Appendix B.

F*,
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UPLAND EROSION AND SEDIT4ENT YIELD

Sediment  y ie ld  has been est imated for  the Al ton EMRIA studv

area (U.S.  Bureau of  Land I r lanagement ,  1975) .  Source area sediment

y ie lds were est imatec l  us ing the Paci f ic  fn ter -Agencv Sedimentat ion

commit , tee method (1958) .  Est imated natura l  sediment  y js16.  in  the 12 sq.

m i le  a rea  ranged 'be tween  .1  anc l  1 ,5  ac re  fee t  pe r  squa re  m i le .

Lowest  annuaL sediment  y ie lds vrere est . imated for  pediment  sur faces,

mesa tons,  and revegetated bot torn lands.  I l ig l rest  sediment  v ie lds

lvere est imated for  s teep va l ley s ide s lopes and steep h i f l  anc l  va l ler7

areas.  Sediment  y ie lds in  s teeply  s lop ing topography t {ere est imated

to be greater  for  sandy and s i l ty  so i ls  than for  c lay and sandy so i ls .

The EIIIRIA Study (Table 29) also estimatecl annual sediment yield from over-

burden areas fo l lowing regrading and establ ishment  of  vegetat ion.

Annual source area sediment yields were estimated to ranse from . I

acre feet  per  squre mi le  for  sandstone and shale-der ived mater ia ls  on

s lopes of  zero to  5t  to  .5  acre feet  per  squre mi le  per  year  for  shale-

der ived overburden mater ia l  on regraded at  308 s lopes.  A l thouqh no

at tempt  was made to est imate to ta l  sediment  y ie ld  f rom sub-basins,

the obvious conclus ion of  the EMRIA studies is  that  sediment  y ie ld

f rom regraded and revegeLated areas would genera l ly  be less than

ex i s t i ng  na tu ra l  sed imen t  y ie lds .

An a l ternat ive method of  evaluat ing post -min ing sediment

y ie lds vras considered in  th is  invest igat ion.  use was made of  the

universal  so i l  loss equat ion,  adapted for  use j .n  western mined lands.

(U .  S .  So i I  Conse rva t i on  Serv j - ce ,  L9771 .  The  SCS repo r t  p rov ides  the

methodology for  evaluat ing pre-and post -min ing rates of  r i l l  and
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sheet erosion. The data used in the usLE was obtained from an

eva rua t i on  o f  so i l s  f o r  t he  A r ton  coa r  f i e ld  (NLrs  co rp . ,  l 9B0)

and vegetat ion assessments of  the area (Bonham and Iv lor r ison,  1980) .

Brief ly, the USLE provides an empirical method for estirnating

soi l  loss.  Factors impor tant  in  the use of  un iversal  so i l  loss

equat ion inc lude a factor  evaluat ing ra in fa l l  eros iveness,  (R)  a

fac to r  cons ide r ing  so i l  e rod ib i l i t y ,  (K ) ,  a  fac to r  cons ide r ing  s lope

Iength,  (L)  and s lope gradient ,  (S)  a factor  consider ins cover  or

crop management  (c) ,  and a factor  consider inc '  eros ion contro l  ora-

ct ices.  (P)  Var ious scenar ios htere developed to est imate present  so i l

loss and potent ia l  so i l  loss.  These scenar ios are out l ined in  Table 5.

The most obvious conclusion which can be gained from Table 5

is  the er i t ica l  impor tance of  gravel  veneers in  I imi t ing so i l  loss.

Presence of  a  gravel .  veneer  can l imi t  so i l  loss bv an order  of

magni tude.  Given th is  fact ,  a  carefu l  evaluat ion must  be made

of  the abi l i ty  to  se lect ive ly  sa lvage gravel  veneers and the abi l i ty

to  rep lace these veneers on rec la imed s l -ones.  Should there be a net

decrease in  sur face area covered by gravel  and rock mater ia l ,  so i l

eros ion should be expected to  increase s ign i f icant ly .

Table 5 also shows the important role of slope length and

gradient  in  so i l  eros ion.  As s lopes increase in  gradient  and increase

in length,  so i l  loss increases s ign i f icant ly .  The chanse in  s lope

Ieng th  and  s lope  s teepness  wou ld  more  s ion i f i can t l y  a f fec t  so i l

loss than changes in  vegetat ive cover .  S ince no rec lamat ion p lan

is  avai lab le for  the Al ton n in ing areas,  no assessment ,  can be made

of  a min ing company 's  abi l i ty  to  restore the landscape' to  i ts

present  d is t r ibut ion of  var ious s lope lengths and gradients .  Any

subsequent  evaluat ions of  rec lamat ion p lans however ,  must  consider

and discourage creation of excessive long slope lengths or steeE>

6l
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TABLE 5

E s t i m a c e s  o f  H i l l s l o p e  S o i I  L o s s

N a E u r a l  C o n d i t i o n sil;r

S i t e

osu#1
P-J-S-O
3 4 8  S o i l

ost4tt2
P-J-S

1 6  S o i l

oslltiS
s

I 0  So i l

0sM{t3A
S-J

1 0  s o i l

osrq#4
G 1 6  S o i l

.J\'osl't/I1
e l im ina te  g rave l

A  =  2 1 . 5
m a i n t a i n  g r a v e l ,

A = 9 . 6
main ta in  g rave l ,

A  =  1 4 . 5

osM#2
s la ' l r  L  1500

A  =  8 0 . 2
s  5 ,  L  1000

A  =  1 3 . 6

oslt#3
s  102,  L  1000

A  =  4 7 . 9
s  L o z ,  L  5 0 0

A  =  3 1 . 6
s sf l ,  t  500

A  =  1 7 . 1

R c2SL5
?

A - (  c o n s / a c r e / v r

0 , 2 3

. 3 1

z .L

2 .4

45

45

45

45

45

. 20

. 2 I

, 2 7  5 .  6

l .  ( ,

. 4 9

. 9 5

. 9 1

0 . 2 5 ( w i t h  g r a v e t )

0 .  [ i l

S L 2 . 1 = S B Z
L  4 5 0

S L 2 A = 5 6 7 "
L  1 3 0 0

S L 3 . ( J  = S 8 2
L 1000

S L . 4 9 = 5 2 7 "'  
L 2000

S L  5 . 6  =  L L . 5 7 "
700

5 . 4

2 7 . L

2 5 . 7

4 .2

. 0 8 ( r . r i t t r  g r a v e l )  5 . 4

Rec  l amac ion  Scena r i os

cover

s102 ,  L500

s102 ,  L1000

oslt/i3A
slope 5'A L L1OO

A  -  r 7 . 2
s lope 5Z L  1000

A  =  1 3 . 8
s lope 5% L  I25

A  =  5 . 2

osM/i4
e l i m i n a t e  g r a v e l  c o v e r

A  =  6 7 . 4
m a i n t a i n . g r a v e l ,  S  L 5  L  5 0 0

A  =  6 . 1
m a i n t a i n  g r a v e l ,  S  l 0  L  5 0 0

A  =  3 . 6

t

-f
(Nus  co rp ,  1980)

cove r  pe rcenCages ,  f o r
i n c l u d e s  v e g e t a t i o n

f igures for  compar ison

non -g rave l  so i l s ,  cove r
cove r  on l y

on 1y
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s lope grad ien ts .

Vegeta t ion  da ta  (Bonham & Mor r ison ,  19B0)  and conversa t ions

v r i t h  u .  s .  o f f i c e  o f  s u r f a c e  M i n i n g  s t a f f  ( n .  B e a v e r s ,  1 9 g 0 ,  p e r s .

comm. ) indicate that revegetated areas wi l I  experience increased

amounts of ground cover and decreased amounts of canopy coveraqe.

Th is  i s  due to  the  t rans format ion  o f  a  p inyon- jun iper  fo res t  w i th

l i t t le  g round cover  to  a  g rass  shrub land communi ty  under  rec lamat ion

cond i t ions-  Genera l l y ,  however ,  the  e f fec t  o f  th is  chanse on  eros ion

t ' r i l I  be  to  s l igh tJ .y  inc rease the  ab i l i t y  o f  vegeta t ion  to  re ta rd

so i r  loss .  Th is  w i t l  be  due to  g rea ter  g round,  cover  and thus  the

d iscourag ing  o f  fo rmat ion  o f  r i l1s  on  s lones .

\
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1 APPENDIX

Justif ications for specif ic reconnaissance
alluvial val ley f loor designations

Kanab & Johnson Creek basins



Kanab Creek
(  f lood

( lovrer )
i r r i ga t i on  )

Kanab  f r r i ga t i on  Co .  d i ve rs ion
at 43s6I{15BCe, claim_ I g 

"1=,i r r i ga te  ove r  I 300  ac res .

Bas in  l i tho l -ogy :
Qa l  -  a lLuv ium
Qc -  g rave l
Qb -  basa l t
Tc  -  C la ron  Format ion
KK - Kaiparowit ,s Formation
Kw - Wahleap fiormation
Ks -  S t ra iqh t  CI i f f s  Pornat ion
Kts  -  T rop ic  Sha le
Kd -  Dakota  Pormat ion
,Jc -  Carmel frorrnat ion
T n  -  N a v a j o  S a n d s t o n e
TK -  Kayenta  Format ion

(Goode ,  1964')



Kanab Creek (upper)
( sub i r r i ga t i on  c

f l ood  i r r i ga t i on )

"Perenn ia l  on l y  i n  i t s  uDper  reaches ;
. i o r  mos t  o f  i t s  nea r l y  20  m i les  o f
Iength i t  f lows only  dur inq spr ing
runo f f  o r  a f te r  an  ex tens i ve  ra in -
f a l l "  (Goode ,  L9641

Tota l  y ie ld  of  upper  snr inss may be
3 to 7 cts; extensive rset meador.rs
above Al ton.

Spr ingJs issue f rom Upoer  Cr3taceous
sandstones,  a lso f  rom Cl-aron l rorma-
t ion;  spr inqs more abundant  Lre- lovr
s teep  po r t i ons  o f  P ink  C l i f f s .

( G o o d e , 1 9 6 4 )

Al ton Farmers Associat ion d ivers ions
at 3 8S 5VJ3 3ACB and 3 gS 5I"13 3CAB
c la i r n  12  c t s ,  gene ra l l v  use  3 -5  c f s ;
(Goode ,1964 l
i r r i ga te  I235  ac res  exc lus i ve l y  and
17 . r - , 8  ac res  j o in t l y  w i th 'wa te r  f  r om
North Roundy Creek and Reservoi r
Hol lovr  Creek.

S . C .  L a m b  +  F . E .  L a m b  d i v e r s i o n  c 1 . t
3 9 S 6 W 2 4 A C A  c l a i m  2 . 5 5  c f  s ;  i r r i q r a t e
93a o f  l (anab Creek  te r races  in
3 9 S 6 W 2  4  , 2 5  , 2 6  , 3 5  ,  a n d  3 6 .

Fig. B-1 Sr:birrigated neadorr.r at ncuth of Dry Canyon on Kanab CJeek terrac



Sink Val ley gfash
( f lood i r r iga t ion potent ia l )

No perennia l  f lou below Sink Val ley.
wo d ivers ions below Sink Val ley.
Terraees are cropped.

Basin l i tho logy:
QaI  -  a l luv ium
Te - Claron Formation
Kwk - l{ahweap Kaiparowits

f iormations undi f  ferentiated
Ks -  St ra ight  Cl i f fs  Format ion
Kts -  Tropic  Shale
Kd - Dakota Formation

(boe1l ing -  Graham, Lg72l

Designated on basis  of  f lood i r r igat ion
in upper  bas in and potent ia l
f o r  re loca t i ng  d i ve rs ions ,  l i t ho loqv
o f  bas in ,  and  poss ib le  ro le  as
water  supply  for  Kanab I r r igat ion
Divers ion dur ing spr ing runof f
per iod.

"*l



Sin l< Val ley
(sub i r r i ga t i on ,

i r r i ga t i on  )
f loocl

Numerous f i led spr ing sources
used  fo r  i r r i qa t i on .

ff ish has 5rerennial
f low only  in  the v ic in i ty  o f  the
spr ings in  Sink Val ley.
I t lost  o f  the 11 spr ings or  snr ing areas
that  vrere v is i ted in  the main nar t  o f
Sink Val ley y ie td about  2 Eo 4 ggm
and two y ie ld  about  15 to  20 gpm.
The tota l  f low of  the spr ings in  Sink
Val ley is  probably  only  60 to  80 gpm
but  they suppor t  apprec iable
bog  l and . . .  "
(Goode ,  1964  )

Fig. B-2 Sink valIev, pirik cliffs in distanc€, ril3st of foregrrotrnd within Al-ton
coalfield leaselrold area



Swapp Hol low
( f lood i r r iga t ion)

B a s i n  l i t h o l o g y :
Qa l  -  a l luv ium
Tc -  C la ron  Format ion
KwK - Wahweap-Kaiparowits

Format ions  und i f fe ren t ia ted
Ks -  S t ra igh t  CI i f f s  Format ion
Kts  -  T rop ic  Sha le

( D o e l l i n g  a n d  G r a h a m , L 9 7 2 )

Stream diversion
a t  39S5w2BCAA,
3955w29DBB
fo r  10  c f s ,  132
39S5w29  and  32
wi th spr ings in

f i l i ngs ,  E .  So renson
3955t{29ADC, ancl

acres in
a l so  i r r i ga ted

S ink  Va I Iey .

"Swapp Canyon.  .  .  has no nerennia l  f lovr
to  i ts  mouth,  but  in  Ju ly  1953 i t  had
a f low in i ts midd.le reaches of about
13 gpm f rom uncata logued spr ings near
t ,he top of  the Tropic  Shale.  "

(Goode ,1964 l



Lower Robinson Creek
(subi r r igat ion,  f lood

i r r igat ion potent ia l )

Aoparent  subi r r iqat ion
stock water ing ponds
Va l l e . /  i n  3955W16 , I0 ,

and developed
above Sink

and  21 .

H,ay f ie lds  on  te r races  o f  lower  s t ream

r e a c h .

Bas in  l i tho logy :
Q a l  -  a l l u v i u m
TC - Claron Forrnat ion
I (K  -  Ka iparowi ts  Format ion
Kw - Inlahweap Formation
Ks -  S t ra igh t  C l i f f s  Format ion
Kts  -  T rop ic  Sha le
Kd - Dakota Formation

(Doe l l ing  and Graham 0L972)



, . '  
l

Dry Fork, 9{ater Canyon and
unnamed tr ibutary of Lower
F.obinson Creek
( s u b i r r i g a t i o n ,  f l o o d

i r r iga t ion  v ra te r  supp ly )

Bas in  l i t ho logy :

QaI  -  a l luv ium
Te -  Claron Format ion
Kvrk - lr lahweap-Kaiparowits Formations
Ks Stra ight  Cl i f fs  Format ion
Kts -  Tropic  Shale

(DoeI l ing and Graham, L972)

"Robinson Creek .  has two pr inc ioa l_
branches,  Dry Canoyn and Water  Canyon.
The head of Dry Canyon barel-1r reaches
a  co rne r  o f  t he  P ink  C l i f f s ,  and  th i s
canyon  has  no t  v i s i b te  sp r ings ,
a l though lush gJrowths or  vegetat ion,
pa r t i cu la r l y  sc rub  oak ,  sugges t  t ha t
groundwater  in  l imi ted quant i t ies is
c lose to  the sur face.  Water  Canyon,
on the other  hand,  has severa l  spr ings
whose aggregate y ie ld  was measured aE,
50 gpm. "

(Good6  ,L964 ! '

Stream and spr ing  d ivers ions  in  l . Ia te r
C a n y o n  a t  3 9 S 5 W 1 5 B A B  a n d  3 9 S 5 W I 6 A A D ,
C . C . P u g h ,  0 . 5  c f s ,  L O 7  a c r e s  i n
3 9  S S t l  2 0  , 2 9 ,  a n d  3 0  .



Unnamed tributary north
and west of Kanab Creek

( fLood i r r igat ion)

of ALt,on

\
Basin l i tho logy:

Qal  -  a l luv ium
TC - Claron Formation
Kwk - Wahweap/Kaiparowits Formation
(Goode r1964 )

Dam,  d i ve rs ion ,  and  sp reader  d i kes
a t  39s5WI
or  d i tches observed in
a i r  pho tos .



Roundy Canyon Stream diversion
L .W.  Hea ton  I
supply  to  Al ton
for  80 acres in
39S5W5;5 .0  c f s

at  38S59{3 lDAA,
suoplementa l

Fa rmers r  Assoc .  d i t ch
38S5W3I ,32  and
c la imed .

Bas in  l i tho looy :
QaI  -  a l luv ium
Tc - Claron Formation
K$/ - Wahvreap Formation
Ksc  -  S t ra igh t  C1 i f fs  ! 'o rmat ion
Kt  -  T rop ic  Sha le

( G o o d e , L 9 6 4 )

fninor
lPo.r t i
lof Lras-



Rush Canyon
( f lood i r r igat ion

and subi r r igat ion)

L.  W. Heaton d ivers ions at  39S5W3BAC
and 3955[{4ABD, i r r igate 75 acres
a t  38S5W33  and  39S5W4,5 t
c l a im  4 .0  c f s .

"Rush  Ho l l ow  on  Augus t  29 ,  1963 ,  had
essent ia l ly  cont inuous f low f rom i ts
three pr inc ipa l  a lcoves a lmost  to
i t s  mou th .  On  tha t  da te ,  a  d i t ch
supply water to a meadow about one-
third mile from the mouth was f lovrinq
90 gpm, and the aqgregate y ie ld  of
the many springs and seeps of the
alcoves was 125 to 150 gpm
about  one-guar ter  mi le  below the
a lcoves .  t t

( G o o d e , 1 9 6 4 )

Basin l i tho logy:
Qal  a l luv ium
Tc - Claron Formation
Kwk - Wahweap-I(aiparowits Formations

-* , , - ro [  Ks -  St ra ight  Cl i f fs  Format ionaruurrLDt Kts - Tropic Shale
(Doe l l i ng ,  and  Graham,  19721

nunor



f

Reservoir Canyon
( f lood i r r igar ion)

Stream divers ion at  3855W33BDB
C.C.  Pugh ,  supp lemen ta l  i r r i ga t i on
water  to  9 t .  I  acres in  3 BS 5r+3 2 ,  3  3
and 39S5w5 whose main supply  is
A l t on  Fa rmers '  Assoc .  d i t ch ;  . 333  c f s
and  45  a f  c la imed .

B a s i n  l i t h o l o g y :
Qa l  -  a l luv ium
Kw - Wahweap Formation

( G o o d e ,  L 9 5 4  )



Kanab Creek and tr ibutaries upstream
of Rush Canyon and Reservoir Canyon
( f lood i r r igat ion water  supply ,

f lood i r r igat ion water  avai lab i ty ,
subi r r igat ion)

erincipal r^rater supply
areas to Xanab Creek
i r r i ga t i on  supp ly .

"  (Sp r ing )  a reas  a l l  supn ly
f looded meadows as trel l  as
thei r  contr ibut ions to  Kanab
Creek. Measurements of meadow
areas  . . . sugges t  t ha t  a  t o ta l
o f  30 to  40 acres is  kept
f looded by water in the
uppermost reaches of Kanab
Creek .  I n  add i t i on ,  t h i s
vrater undoul>tedly supports
much addi t ional  veqetat ion
beyond the f looded areas."
(Goode ,L964 l

Bas in  l i t ho loqy :
Qal  -  a l luv ium
Tc - Claron Formation
KK - Kaiparowits Formation
Kw - Wahweap Formation

(Goode ,1964 )

t



Johnson Wash,  be low
Skutumpah canyon

( f l o o d  i r r i g a t i o n
s u b i r r i g a t i o n )

Meadow Canyon, Dairy Can-yon
F lood Canvon,  Johnson Lake.s
Canyon

Upper  and lower  d ivers ion

s i t e s ,  e x t e n s i v e  i r r i g a t i o n
o f  v a l l e y  f l a t .

Johnson Wash supp l ies
i r r iga t ion  water  a t
d i v e r s i o n s ,  w h i l e
N a v a j o  S a n d s t o n e
supp l ies  spr ing  f low
a n d  s u t a i n s  f l o w
in  lower  por t ion
o f  s t r e a m

B a s i n  l i t h o l o g y :

Q a l  -  a l l u v i u m
Qg -  g rave l
Qb -  basa l t
Tc  -  C la ron  Format ion
KK - Kair :arovr i ts Formation
Kw - Wahweap Formation
I (s  -  S t ra igh t  CI i f f s  Format ion
Kts  -  T rop ic  Sha1e
Kd - Dakota f iormation

Jc  -  Carmel
Tn -  l t rava jo  Sandstone
TK -  Kayenta  Format ion

( G o o c i e , 1 9 6 4 )

Fig.'B-3 Spring fed reservoir at nouth of Dairy Canyon



Skutumpah Creek
(s t ream d i ve rs ion  i r r i ga t i on

and  po ten t i a l )

SprinklEi i

Perennia l  above conf luence wi th
Thompson Creek;  ephemeral  or  in ter -
mi t tent  in  Skutumpah Canvon.
(Goode ,  I 956 )

L 9 7 6 - 7 7 ,  c h a n n e l  d r y  f o r  p a r t s  o f  s u m m e r
at  USGS gage,  s teady  seeDaqe losses
in  channe l ;  annua l  f low L976-77 250 a f
average annua l  f low 350 a f  (channe l
g e o m e t r y  e s t i m a t e ) .

( S a n d b e r g , I 9 7 9 )

Stream divers ion at  40S4t t^ t20DAC
vra te r  r i gh ts  f i l i ng rs  fo r  J .G .
and  M.  L .  Rob inson ,  p resen t l y
ter race areas a long Skutumpah
in  40S4hW32 , '  4 lS4 t l . l 5 ,  6 .

Robinson
i r r i ga te
Creek

B a s i n  l i t h o l o g y :
QaI  -  a l luv ium
Qg-  grave l
Qb -  basa l - t
Tc - Claron Formation (t'{ill Creek drainaqe)
KK - Kaiparowits Formation (f4ii1 & Tbnny

Creek drainac-ti
I (sw -  S t ra igh t  C l i f f s -Wahweap Format io

( Mi I l , Tenny , ltine ra I Creek draina<
Kt  -  T rop ic  Sha le
Kd - Dakota Formation
Jc -  Carmel Formation

f  l r o e ]  I  i  n c r  &  G r a h a m  . 1 9 7 2 ' )

.  B-4
and  we l l s

ga t ron  o Eerraces on ,  w a t e r  s o u r c e  s t r e a m



Mil I  Creek
(st reem divers ion i r r igat ion

potential * main supply
to downstream irr igation)

Upstream continuation of Skuturnpah Creek
Skutumpah/Mil l  Creek perennial, most
f low suppl ied by spr inss in  Mi l l  Creek
especia l ly  in  t {a ter  Canyon;  Mi I I  Creek
Canyon has rew spr ings;  but  a  p ipe l ine
hras once developed in canyon.

Sources of  most  spr j -ngs Kaiparowi ts
Sandst ,one below Pink Cl i f fs ,  a lso ' .
springs in Wahweap.

(Goode ,1966 )

Perennia l ,  however  seepage loses apparen
at Iow f low through channel belosr main
sp r ing  a reas ;  " runo f f  en te r i nq  the
channel  f rom s ide dra inages d id not
s ign i f icant ly  add to  the base f low
of  the main s t ream but  f loods f rom
those dra inages added s ign i f icant
amounts of  water  be low 40S4thr6ADt
annua l  f l ow  256  a f  i n  L976-77  - "

(Sandberg ,L979 l

Bas in  l i tho logy :
Qa l  -  a l luv ium
Qg -  g rave l
Tc  -  C la ron  Format ion
KK -  Ka iparowi ts  Format ion
Ksw - Straight Cl i f fs-t^Iahweap Fornurt i
K t  -  T rop ic  Sha le

( D o e l l i n g  a n d  G r a h a m , I 9 7 2 1

I



Tenny Creek (3enny's
(subi r r igat ion)

d

Meadol area) Meadow "welL $tatered by sor inqJs" ;  a l t
water from springs consumed by
vegetation, no f low belowmeadows
(7/30/6a)  t  30 gpm repor ted f rom
ma in  sp r ings  ( sou rce -S t ra igh t  C l i f f s
Sands tone ) r  d i t ches  e  repo r ted .

(Goode ,  1956  )
Tenny Creek " in termi t tent" ;  "contr ibute-c

more water to the maj_n stream during
periods of low f lovr than does any
other tr ibutary (to Skutumpah,/Mi11
c reek )  " ;  i n te rm i t t , en t  f  l ow  o r i g ina tes
f rom seepase,  has h igher  low f low
sediment  and d issolved load than
Skutumpah/t4i.I1 Creek.

(Sandberg ,L979 l

Basin l i tho loqr / :
QaI  -  a l luVium
Qg - qravel
Qb -  basal t
KK - Kaiparowits Formation
Ksw - Straight Cli f fs & Wahweap

Formations
Kt  -  Tropic  Shale

(Doe l l i ng  &  Graham,  L9721

r t



Thompson Creek
(st ream divers ion

and potent ia l )

Stream d ivers ion  a t  40S4, j } I31BDD
water  r igh ts  f i l i ngs  fo r  H.  Bunt ing
& , I .  G.  Rob inson,  p resent ly  i r r iga te
Thompson Creek and Skutumoah Creek
te r r lnces  in  4OS4t t^ t3 I ,  4 l - i4k r {5 ,G.

i r r igat ion

Channel dry above
Skutumpah (7/28
(Goode ,1964 )

confluence with
e  8 /25 /64 )  -

L976-77  annua l  f l ow  abou t  337  a f (d .a .9 .gm;
and  340  a f  ( d .a .16 .5  m i2 ) ;  ave rage
annual  f low about ,  850 af  (channel
geometry  method) .

(Sandberg ,L979)

Thonpson Creek is  a  "more re l iab le sourc
for  i r r igat ion water"  than Skutumpah
Creek .  ( . 7 . Johnsonr1980 ,  pe rs .  comm.  )

Basin J- i tho logy:
QaI  -  a l luv ium
0g - gravel
Qb -  basal t

liq. B-5
I "

I-ower Thcrpson Creek valley, DeRalph
irrigated p;rsture and hayland are a

T c -
K K -
Ksw -

Kts -
K d -
J c -

Brrnting randr, water sources
well and stream

Claron Format ion
Kaiparowi ts  Format ion

Straight Cli  f  fs-ttahr,rean
Formati.on

Tropic  Shale
Dakota Formation
Carmel Formation



Oak Canyon
( f lood i r r igat ion Potent j -a l

subi r r igat ion potent ia l  )

Facm Canyon
( f l o o d  i r r i E a t i o n  P o t e n t i a l
s u b i r r i g a t i o n  p o t e n t i a l  )

abandoned f ie ld  observed
in  40S5 I { I2A ,  waLer
sources for  these f ie lds undermined.

Bas in  l i tho logy :
Q a l  a l l u v i u m
Qg -  g rave l
Tc -  Claron Formation
KK - Kaiparowits Formation
I(sw - Straight Cliffs - I.lahweao Forrnatisr
K t  -  T rop ic  Sha le

( D o e l l i n g  &  G r a h a m ,  L 9 7 2 )

B a s i n  l i t h o l o g y :
Q a l  -  a l l u v i u m
Qg -  c r rave l
KK -  Ka iparowi ts  Format ion

( l e s s  t h a n  I 0  a c r e s )
Kw - Wahweap Formation
Ks -  S t ra igh t  C l i f f s  Format ion
K t  -  T r o p i c  S h a l e ; .

( l e s s  t h a n  I 0  a c r e s )
( D o e l l i n g  &  G r a h a m '  L 9 7 2 1

s im i l a r i t v  t o  oak  Canyon

Fig. 8-6 abandoned field at nouttr of Bireh crcek in oak canyon




