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The attached documents are from Emery permit Chapter XI

The photo is the area I would like to revisit on Thursday.

From definitions in regs.

Alluvial Valley Floors" rneans the r.rnconsolidated stream-laid deposits holding streams
with water availability sufficient for subirrigation or flood irrigation agricultural
activities, but does not include upland areas which are generally overlain by a thin veneer
of colluvial deposits composed chiefly of debris from sheet erosion, deposits formed by
unconcentrated nrnoffor slope wash, together with talus, or ottrer mass-movement
accumulations, and windblown deposits.

See you Thursday am

John Gefferth
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l r l i th in  the .  Emery  Mine  permi t  a rea  and ad jacent  1ands ,  severa l
s t reams ex is t  In ign  may  qua l i f y  qs  A l ' l uv ia t  V i t tey  F l ; ; r i ' (4V f  i . - ' t h . r .s t reams a re :  Qu i t chupah  Creek ,  Chr i s t iansen  l ^ lash ,  Muddy  Creek ,  and  l v ie
Creek .  An i lug . t l igq t ion  o f  these s t reams was compte ieU"Uy r^ rn r rC,  in i .  

'

T l t .  repor t  o f  th i  s  inves t iga t ion  i  s  p resented  as  i tppenOi i "  x - t  -1 .  Add j  -
t i ona l  i nves t igg t ions  wgre  comp le ted 'by  D in - f i rUu l i ' o f  famin  Tempo
Corpora t ion .  The resu , l t s  o f  the  Kaman Tempo s tud ies  ure  presented  as
Append ices  X I -?  and  X I -3 .  

'

x.I  .A.2 GRANDF$THERED AREA!

.The opera t ion  o f  the  Emery  Mine  in  Sec t ions  ?8 ,  29 ,  32 ,  and 33  TZZS
R6E. is  g rand fa thered  under  U tah  and  Federa l  l aws  ana  regu t j t i ons  fo r
m in ' ing  in  o r  ad iacen t  to  a l luv ia l  va l ley  f l oo rs .  Jus t t i i ca t ion  o fg rand fa ther ing  i s  th rough  the  fo i low ing-po in ts ;

The Elnery Mine has been producing coal  in  commercia l
quant i  t i  es s ' ince Lg7S.

Substan t ia l  and s ign i f i can t  f inanc ia l  conrmi tments  r^ re re
made.p r io r  to  Augus t  3 ,  L9 l7n  p red ica ted  on  the
app l i can ts '  ab i l i t y  to  m ine  coa l  w i th in  and  ad jacen t
to  an  a1  luv ia l  , va l  l ey  f l oo r .

These commi tments  a re  based or ,  and ev idenced by ,  the  Not ice  o f
In ten t ion  to  Commence Min ing  Opera t ions  and the  Min i i r i  ana  Rec lamat ion
P lan  da ted  June_L6 ,  L977  and  as  recogn ized  in  R .  14 ,  D in ie ls ,  DSGM,' le t te r  

to  Conso t  d i ted  May  11 ,  !978 . 'The  D i t i i i on  o f  O i i , -Gus ,  and
Min ing  made a  de te rmina t ion  in  a  le t te r  da ted  January  27 , '  tgg+  tha t  the
above ment ioned sec t ions  are  exempt  f rom the  AVF regu la t ions .  The
ou t l i ne  o f  these  four  sec t ions  i s 'deno ted  0n  p la te  X I -1 .

CHAPTER XI ALLUVIAL VALLEY FLOORS

uMc 785.19uMc 822
XI .A BACKGROUND

XI .A .1 FIELD INVESTIGATION

XI ,B AVF DETERMINATION

Based on  the  f ie ld  i l veg t iga t ion  by  WATEC,  Inc ,  and  s tud ies  by
Kaman Tempo Corp . ,  each o f  the  four  s t reams in  o r  ad jac .n i  [o  the  Emery
Mine  permi t_area  have  been  eva lua ted  fo r  a  de te rmina i ion  as  io  f i  

- " . - ' "

whe ther  an  A l luv ia l  Va l1ey  F loor  ex is ts ,  and  2 )  whe ther  the  m in . ing
gPqrq t ]o t tg  w i l l  impac t  the  AVF,  i f  p resen t .  The  c r i te r ia  de f ined" jn  UMC
185.19(c ) (2 )  a re  used  to  de te rmine  i f  an  AVF i s  p resen t i  Add i t i ona l
i  n fo rmat ion  on  each o f  the  fo l  low ' ing  s t reams ' i  s  i resented  in  append ices
XI -1 ,  XT-? ,  and  X I -3 .
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XI .B .1  MUDDY CREEK

xI .B .  1 .4  GEoMORPHIC INFoRMATI0N

Muddy  Creek  i s  loca ted  abou t  two  mi les  eas t  o f
permi t  a rea  and fJows f rom nor th  to  south .  Based on
wATEc,  Inc .  i nves t iga t ion ,  the re  a re  unconso l ida ted
presen t  a long  Muddy  Creek  (P la te  1 ,  Append ix  X I - l ) .

XI  .8.  1.  .8 WATER INFORMATION

the Emery Mine
the  resu l  ts  o f  the

s t ream- la id  depos i  t s

There  i s  su f f i c ien t  wa te r  to  conduc t  agr i cu l tu ra l  ac t i v i t i es  as
ev idenced by  the  presence o f  fa rming  a long Muddy Creek  above the
con f luence  w i th  I v ie  Creek .

I I  .8 . ,1  .C  AVF DETERMINATION AND SURFACE EFFECTL OF-MINING

A pos i t i ve  f ind ing  can be  made fo r  an  AVF a long Muddy Creek  based
on  the  p resence  o f  a l l uv ia l  depos ' i t s  and  ava i lab i l i t y  o f  wa te r  fo r  f l ood
i  ry i  ggt ig l .  Consol  i  dat i  on Coa l  Company requests that  the requi  rements
of  UMC 785.19 and UMC 822 be waived for  the Muddy Creek AVF under UMC
785,19( . ) (11 .  There  i s  v i r tua l l y  no  poss ib i t i t y  tha t  underg round  min ing
cou ld  impac t  the  es tab l i shed  agr i cu l tu ra l  ac t i v i t i es  a long  ln l s  AVF.
T l t .  on ' l y  connect ion  be tween rn in ing  and th is  AVF area  js  the  spr ing  a t
the  head o f  Mi l le r  Canyon wh ich  issues  f rom the  upper  Femon bqu i fe r
(1979 UsGs d ischarge measurernent  o f  6  gpm or  about '0 .0 t  c fs ) .  

'Th ' i s

spr ing  is  no t  g lpec ted  to  be  in f luenced by  underground min ing  dur ing  the
permi t  te rm.  I f  i t  were  to  be  a f fec ted  by  m ' in ing ,  i t s  d iscont inuance
would have no ef fect  on the lv luddy Creek AVF downi t ream owing to cont inu-
ance of  s t ream f low along Muddy Creek which js  on the average 2 to 4
orders  o f  magn i tude grea ter  than the  d ischarge o f  th is  spr ing .
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xI .8.2.A GE0MoRp-ri Ic. INF0RI,IATI0N

Ivie Creek i s I ocated about 2* mi I es south of the Emery l,l i ne permi tarea and f lows from west to east and ioins UuOJV Creek appr|xtrni i . i i
four mi I es southeast of the Emery Mi ne permi i-i 'r.u. About two mi I esabove the conf luence wi th Muddy Creek,  i )u i tchupah Creek jo ins wi th lv ieCreek .  As  shown 0n p la te  I  in -Append ix ' i l_ i , - [n . r ,  a re  l im i ted  areas  o f
a l luv ia l  deposi ts  a long Iv ie Crei i< f rom i ts  heaOwater  area to the
conf luence wi th Muddy Creek.  The val ley of  iv i .  Creek broadens to al imi ted extent  in  the area of  the conf l ience-ni t f ,  Qui tchupih Creek.  Theval 1 ey in thi s area i  s general ly eroded uno-g;j  I  ied. 

'

Xt .8...2. B WATER -INFORMATION

There  a fp  no-agr icu l tu ra l  ac t i v i t ies  p resent  a long Iv ie  Creek .  I t
i :  reported that  I imi ted f lood f r r igat ion ic i iu i ty  was-pract iced inrne-diate ly-upstream of  Iv ie Creek's coi t l r .nc.  u, l tn  bui tchlp in Creek at  onet ime- This act iv i ty  y ls  d iscont inued ro i i  pronaUty due LJ r  lack of
water .  The water  qua l i t y  o f  I v ie  Creek  exh ib i ts  a  very  h igh  sa l in i ty
hazard and a medium sodium hazard fo l_ i r r igul i ; ;  purposes.  The ro i t iwhich occur wi th in the Iv ie Creek val ley fToor- i ,uu.  severe agr icul tura l
l imi tat fons due to moderate sodium hazai 'ds and shal low, Orou6hty,  o i  

-

s tony  cond i t ions .

X I .B .2 IVIE CREEK

xI:8.2.:c AVF DEIERMINATI0N ANE SURFACE EFFECTS 0F MINING

Given the poor soi l  and water  condi t ions,  Iv ie Creek should not  bec lass i f ied  as .conta in ing  any  A l luv ia ' l  Va i t ; t -F too ts .  The impacts  o f
undergrggnd min ing  9 l -any .pbss ib le  AVF in  t i re  Iv ie  Creek  va l iey  wou ld  beneg l  ig ib le  i f  a  pos i t i ve  db terminat ion  were  to  be  made.
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xI  .8 .3 CHRISTIANSEN l.lASH

xI .8. .3.A.  gEoMpRpIIC INFORM4TI0N

Christ iansen l , lash f lows through the northwest port ion of the Emery
Mine Pgrm!t_area and io ins Qui tchupah Creek near the mine porta l .  Theie
are a l luv ia l  deposi ts  located adjacent  to Chr is t iansen t {ash as shown on
P la te  1  in  Append ix  X I - l .

x I .p.3.8. .  WATER INF0RMATJ0N

Al l  f lood  im iga t ion  wh ich  is  tak ing  p lace  in  the  va l ley  o f
Christ iansen l ,{ash is based on water supplibA from Muddy Creek through
!l t .  Emery Ditch. There has been no historic precedence for the use-of
Chr is t iansen l^ lash water  for  i r r igat ion purposes.  Appendix XI-2 notes
that  the val ley of  Chr is t iansen l . lash is  " too inc ised and deep" to
ut i l ize water  d i rect ly  f rom the wash.  The amount of  d i tchin!  required
to br ing water  to the f ie lds would not  be just i f ied g iven the amount of
water  avai lable f rom the sma' l  I  dra inage area.  In responses prepared for
the  D iv i s ion  o f  0 i1 ,  Gas ,  and  l ' l i n ing  in  1984  (Append i l  X I -3  Sec t ion  3 ) ,
an  ana lys is  o f  the  water  f lows in  Chr is t iansen t lash  and im iga t ion
requirements shows that  the major i ty  of  water  f lowing in Chr is t iansen
l ' lash is  runof f  f rom f lood i r r igat ion act iv i t ies,  Chr is t iansen Wash,
above the area of  f lood i r r igat ion,  f lows only in the spr ing and in
response to thunderstorms. The remainder of the year the stream is dry.
Chr is t iansen Wash does not  provide adeguate water  to support  f lood
i rui gati  on of the adjacent al I  uvi al I  ands. Chri st i  ansen t lash does not
there fore  meet  the  AVF determinat ion  c r i te r ia  o f  UMC 785.19(c ) (2 ) .

XI  .  B.3.  C AVF DETERMINATION

Christ iansen Wash does not  meet  the crr ' ter ia necessary to have a
pos i t i ve  AVF determinat ion .  A l though there  are  a l luv ia l  depos i ts
present  adjacent  to the wash,  Chr is t iansen t lash does not  provide
adequate water  for  f lood i r r igat ion.  Since Chr is t iansen Wash does not
qua'l i fy as an AVF , no addi ti onal protecti on of the su rface i s requ i red
beyond that  presented fn chapter  v ,  Part  B subsidence.
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Lower  Qu i tchupah  Creek  does  no t  qua l i f y  as  an  A l luv ia l  Va l ley  F loor
under  the  UMC 785 .19(c ) (2 )  c r i te r ia .

XlL: B . 4 Lot^tER QU IJCHUPAH CREEK

xI .8.4.A GEOMORPHI_q_INFoRMATI0N

Lower  Qu i tchupah Creek  is  de f ined to  be  tha t  por t ion  o f  Qu i tchupah
Creek  downs t ream o f  the  con f luence  w i th  Chr i s t iansen  } lash .  P la te  1  in
Append ix  X I -1  shows tha t  the  geomorph ' i c  charac ter  o f  lower  Qu i tchupah
Creek  i s  a  nar row,  deep ly  inc ised  va l ley  wh ich  w idens  near  the
con f luence  w i th  I v ie  Creek .  The  a l luv ia l  depos i t s  in  th i s  a rea  can  be
charac te r i zed  as  th in  and  e roded .  Th is  s t re tch  i s  no t  conduc ive  to
f lood i r r iga t ion  due to  the  rugged na ture  o f  the  te r ra in  (150 foo t
ledges)  and  tha t  l i t t l e  room ex is ts  fo r  a  d i t ch .

XI  .8 .4 .  B  WATER INFORMATION

There  i s  no  ev idence  o f  h i s to r i ca l  f l ood  i r r i ga t ion  a long  th is
reach o f  Qu i tchupah Creek .  The So i l  Conserva t ion  Serv ice  no tes  in
Append ix  X I -z  tha t  there  is  no  precedence in  the  reg ion  to  f lood
i r r iga te  s im j la r  va l leys .

X I .B .4 .C  AVF DETERMINATION
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XI .B .5  UPPER QUITCHUPAH CREEK

XI . .B .5 .A  GEOMO.RPHIC INFORMATION

Upper  Qu i  tchupah Creek  i  s  de f i  ned as  tha t  por t ' ion  o f  Qu i  tchupah
Creek  above the  conf luence w ' i th  Chr is t iansen t ,Jash.  The upper  Qu i tchupah
Creek  Va l ley  con ta ins  unconso l ida ted  s t ream- la id  depos i t s  as  shown on
P la te  1  o f  Append ix  X I - l .

x I  .8 .5 :B  WATER INF0RMATI0N

Upper  Qu i tchupah Creek  conta ins  severa l  a reas  where  f lood
i r r iga t ion  ac t i v i t i es  a re  ongo ing .  An  assessment  o f  the  annua l  runo f f
ind ica tes  tha t  su f f i c ien t  wa te r  cou ld  be  ava i lab le  f rom Qu i tchupah  Creek
to  f l ood  i r r i ga te  300  to  400  ac res  a long  the  Qu i tchupah  Creek  Va l ley .
Presen t l y  the  agr i cu l tu ra l  ac t i v i t i es  on  the  nor th  s ide  o f  Qu i t chupah
Creek are i r r igated f rom Muddy Creek water  d iver ted through the Emery
D i tch  (P la te  X I -1 ) .  The  f ie lds  sou th  o f  Qu i t chupah  Creek-a re  i r r i ga led
pr imar i ly  f rom water  d iver ted f rom Qu' i tchupah Creek about  two mi les west
o f  the  permi t  a rea .  The areas  present ly  i r r iga ted  in  the  upper
Qu i tchupah  Creek  va l ley  a re  ou t l i ned  on  P la te  X I -1 .

x I .B .5 .C A.y I -  IETEBMINATION AND SURFACE EFFECTS 0F MINING

The a reas  ou t l i ned  on  P la te  X I -1  (Areas  1 -3 )  meet  the  c r i te r ia  fo r
a  po$ i t i ve  AVF de te rmina t ion .  A rea  1  i s  loca ted  w i th in  the  g rand-
fa thered area  and is  there fore  exempt  f rom UMC B?2.1?(a)  and- (b) .
Area  2  i s  p resent ly  i r r iga ted  by  Muddy Creek  water  bu t  cou ld  po ten t ia l l y
be  i r r iga ted  w i  th  Qu i  tchupah Creek  water .  Area  3  i s  the  area  present ly
be ing  i r r i ga ted  w i th  Qu i tchupah  Creek  wate r .

Areas  2  and 3  on  P la te  X I - l  a re  sub jec t  to  the  pro tec t ion  requ i re -
ments  o f  UMC 822 .12(a )  requ i r ing  tha t  the  m in ing  ac t i v i t i es  w i l l  no t
in te r rup t ,  d i scon t inue ,  0F  p rec lude  fa rming  on  AVF 's  un less  the
premin ing  land use js  undeve ' loped range land or  the  a f fec ted  area  is
sma l l  and  p rov ides  neg l ig ib le  suppor t  fo r  fa rm p roduc t ion .  The  poss ib le
e f fec t  o f  m in ing  under  these areas  wou ld  be  subs idence o f  the  sur face .
Subs idence cou ld  cause changes in  the  sur face  dra inage pa t te rns  and thus
in te r rup t  fa rming  opera t ions .  In  o rder  to  p revent  subs idence f rom
occur r ing ,  Conso l ida t ion  coa l  Company  p lans  to  es tab l i sh  a  bu f fe r  zone
around these AVF areas  as  shown in  Chapter  V  P la te  V-5 .  Underground
min ing  opera t ions  w i th in  th i s  bu f fe r  zone  w i l l  be  conduc ted  us ing  the
subs idence  p ro tec t ion  methods  shown ' in  Chap te r  V  Par t  B .  P i l l a r
d imens ions  w i th in  the  bu f fe r  zone  w i l l  be  s i zed  la rge  enough  to  have  a
fac to r  o f  sa fe ty  o f  a t  l eas t  L .75  thus  p reven t ing  subs idence ,  In  the
even t  tha t  su r face  d is tu rbance  occurs  in  Areas  1  and  2 ,  m in ing  opera -
t ions  under  these areas  w i l l  cease un t i l  remed ia l  measures  are  taken as
requ i red  by  UMC 822,12(b) .  I f  subs idence occurs  w i th in  the  AVF areas
ou t l i ned  on  P la te  X I - l ,  Conso l  w i l l  res to re  the  a rea  us ing  the
methodol  ogy descr i  bed i  n deta i  I  ' i  n  Append' ix  XI  -3.
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XI .C AVF MONITORING

Hydro log ' i c  and  subs idence  mon i to r ing  p ' l ans  a re  descr ibed  in  de ta i l
i n  Chap te rs  V I  and  V  respec t i ve ly .  l ' l uch  o f  th i s  mon i to r ing  w i l l  occur
in  0 r  ad iacen t  to  the  a l luv ia l  va1 ley  f l oo r  a reas  and  wou ld  se rve  to
demonst ra te  tha t  the  a l luv ia l  va l1ey  f loor  per fo rmance s tandards  are
be ing  met .  In  o rder  to  assure  tha t  fa rming  opera t ions  are  no t  in te r -
rup ted ,  d iscon t inued ,0F  p rec luded ,  agr i cu l tu ra l  ac t i v i t i es  w i l l  be
in fo rma l l y  mon i to red  by  m ine  personne l .  I f  any  change  in  agr i cu l tu ra l
ac t i v i t i es  i s  observed ,  the  opera to r  w i l l  i nves t iga te  the  cause ,  and  the
Div is ion  o f  0 ' i  I ,  Gas ,  and  Min ing  w i l ' l  be  no t i f i ed .
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I

I. O BACKGROUND INFORMATION

rn a recent report on the hydrogeorogy of the Emery

Mine and environs thereof (Consol idat ion Coal Company, LgTg),

the subj ect of alluvial valley f loors was add,res sed und.er

Sect ion 9 .  0,  Potent ial  Hydrologic Consequences of Mining.

The body of th is discussion focused. on the resulcs of  a Bureau

of Land Management report (BLM, LgTg>, The BLM conclud,ed

that according Eo the Soil Conservatictn Service (SCS) in

Price, Utah, and the unsuitabil i ty criteria used for qualifying

known coal resouree areas, there are no alluvial valley floors

in the Rm€rY area. Consolidation Coal Company (Consol) , the

owrrers and oPerators of the Eurery Mine, concur with this con-

clusion. However, because of the lack of any supporting

site-specif ic evidence provided by the BLM in their report,

Consol has Eaken measures to provide ehis info:mation. The

rePort which follows is an addendum to Section g.4, Alluviat

Valley'Floors, Emery Hyd.rogeological Report, Enery Mine, Enery,

Utah (Conso l ,  LgTg)  .

2.0 METHODOLOGY AI{D DISCUSSION

2.L Introduet ion

I'n order to dete::raine the presence or absence of an

al luvial  val ley f loor which could potenr ial ly be af fecred by

the existing Emery lt ine and/or proposed Ernery Mine operations,

the guidelines for che Eechnical id.entif ication and study of

al luvial  val ley f loors (OSl{  ,  Lg7 8) were used. As a resulE ,



2

the procedures for an al luvial  val ley f loor evaluaLion of the

Emery Mine area adhere to these guidelines, uti l izirg where

necessary  a l l  ava i lab le  geo log ic ,  hydro log ic ,  so i ls  ,  veget ra-

t ion,  and land use data .

For Ehis al luvial  val ley f loor evaluat ion, the study

area includes all lands which lie within the Emery I'{ine permit

boundary and those lands lying approxiuately two miles outside

of the permit bor:ndary which were dete::rnined from a color air

photo and siEe reconnaissance study to contain strean valleys

with allurrial deposits. The only exception to Ehis statement

is addressed specifrcally to the Quirchupah Creek drainage

lying to the northwest of Utah Route 10. As i l lustraEed on

Plate l ,  Ehe Joe'  s Val ley-Parad. ise Fault  zone transects Ehis

area thus creating a hydrologic divid.e which isolates the

bedrock ground water hydrologic system to the northwest fron

chat of the southeasE. Because the area to the northwest of

trhe hydrologic divide l ies approximately 0,5 mile outside of

the pe:mic bor:ndary and the neares E coal bed proposed to be

rnined occurs more than 700 feet below the ground surface

isolated by approximately 600 feet of essentially impe:meable

Bluegate Shale overburden,. potent j-al i.mpacts from mining are

nonexistenE. Consequent ly,  ident i f icat ion and study of  the

Potential Quitchupah Creek valley floor lying Lo the northwest

of the hydrologic div ide are not necessary.

Figure 1 shown on Ehe following page schematically

depicts the Procedure for prel iminary ident i f j .cat ion of



PART I ,  A.

These areas are probable
al luvial  val ley- f loors

requiring fr:rther study
in Parts I I  and I I I .

Figure 1. Diagrru of procedure for
cation of al luvial val ley
1g7g) .

These areas are
--> N0 - not alluvial

va l l ey  f l oo rs .

These areas are
- NO ---+ nog alluvial

va l ley  f loors .

preliminary identifi-
f  loors (Sor: rce:  OSM,

Do any areas meet
geonorphic criteria

for AVF?
I
I
I
I
V

YES
I
I
I
I
I

I
V

PART I .  B .

Do any areas meet
water availabil i tv

criteria for AVF?

I
I
V

ES
I
I

I+
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alluvial valley floors within the study

are br ief ly surmarLzed below in Sect ions

then followed with discussions relevant

val ley f loors within the study area.

area. These procedures

2 .2  and  2 .3  and  a re

to pot,enEial alluvial

2 .2 Georoorphic Character is Eics ,  part  I  .  A.

Guideline Procedure

"Map 4f active_ flood plains and terraces r:nderlain by
unconsolidaied maEerial for:nd in the lower parcs of topographic'valIeys, in which are for:nd identif iable stieam ehanneisl i tt
a-  plan v1ew, these terraces, together with the act ive f lood
plain and channgl, would normally fom one contiguous unit,
seParaEe_d gnly by minor amounts of Eroo-a1luvial iaterials, '
such as bedrock ouEcrops or thin layers of  eol ian sand or s i l t .
Identif iable strean channels are considered here as alt
drainage courses shown on a USGS t:24000 topographic quadrangle,
as well as any other perennial sLrearq channllS aira other 

v

drainageways at least three feet in bankfull width and/or 0.5
feeE in depth at bankfull sLage.

"This-Procedure should ident i fy al l  stream laid deposi ts
associated with an identif ied stream channel and exclude
isolated higher terraces which cannot be construed to be a
Par! of 

" i 'o+lley floor. " Terrace deposits along major upland
drai{rage divides should not be includld in rhis laenlif icir ion
process. The total  areal  exLenE of each deposi t  should be
BSppeA, with the gpslope contact drawn wherl Che essentially
f lat ly ing sErepm laid_ deposi ts encounter the sloping deposi ls
of the surrounding hi l ls ides .  "  (OSM, 1978)

Discus s ion

Accorditg co this guid.eline, "all active flood, plains

and terraces r:nderlain by unconsolidaLed naterial found in

the lower part of topographic valleys in which are for:nd

ident i f iable stream channels" (hereafter referred to as

"alluviun" in this report) were mapped within the study area.



)

Avai lable geologic maps (see Figure 6 ,  consol,  LgTg) and

s te reo -pa i r  co lo r  ae r ia l  phocographs  ( l : 12000  sca le )  were  used

to map the al luvium onto a usGS topographic base map (see

Plate l ) .  WiEhin the study area, four perennial  streams and

their  associated al luvial  deposi ts were ident i f ied: Christ iansen

Wash, Quitchupah Creek, Ivie Creek, and Mudd.y Creek . In order

to facil iLate aecuratenes s and comp let,enes s of geomorphic

naPping, a f ield cheek r47as conducted resulting in only ulinor

changes to the extenE of and conEact between colluviat and

alluvial deposits. No attempt was made Eo d.ifferentiate

between Eerrace and act ive f lood plain deposi ts because of

the very l imited. area of f lood plain deposits and, nore impor-

tantly, Ehe aeutely marginal agricultrrral value of this land.

(see fol lowing sect ion on Water Avai labi l i ry Cr i ter ia).

In addition to all al luvial deposirs napped in rhe

study area, col luvial ,  fan, and pedinent deposi ts are also

differentiated. These deposits were primarily mapped. in order

to show the geomorphic context in which the alluvir:m lies and,

to clarify possible anbiguit ies between alluvial and non-

alluvial deposits. Wtrere no surficial d.eposits have been

mapped adj acenE to the above-mentioned geomorphic r.rrits , it

can be assurned that bedrock l ies within these areas .



2.3 Water  Avai labi l i ty

2 .3 .L  F lood  I r r iga t ion

parE  I .8  .  1 .

Charaeter is t ics ,  parE I .  B  .

or Special  Management Act iv i t ies,

Guidelinq Procedu:g

"Ilap the perimeter of all areas identif ied in part I .A.which are i lood i rr igated, 
-rh"r"  

old f lood i rr igat ion struc-tures , r lo , longer in us-e, once sppplied-water to-the vaf iey-f loor, and all areas thit rer. hi; i ; ; i"; i i t-r iooJ-irr igared.'11so- map all. valley floor areas where atricultural acrivitiesinvolve special nanagemgn! of 
-rhe 

yi[;i ir""i-ri"", includingarl cropped or harve6ted rands . ;i 
- 

iosu;' 19 igi 
-

Dis cus s ion-

According to the OSM discussion which follows this

guideline procedure (p. Lg, osM , LgTg) , "rrrigation lratrer mugt

[emphasis added] be supplied by waEer d,iverred froru the stream

channel associated with the irrigable land in question, and

not from another streau, in another d,rainage basin.,, Muddy

creek and QuitchuPah creek are historically the only sources

of waters used for agriculture within the study area (Rex

Bunderson, Pers.  Conrm. ,  1930) .  Al l  a l luvial  deposi ts within

E'he Christiansen Wash drainage nhich have historically been

flood irrigated are supplied solely by water d,iverted frou

Muddy Creek (diversion structllre shown on plate l) . Christiansen

Wash has no diversion sEructures and has never been historieally

used for agrieultrrre due to severe l imitations imposed by

water avai labi l i ty and sui tabi l icy (see Figure 2> .  conse-

quently, the Christiansen Wash drainage is hereby excluded,

fron any further al luvial  val ley f loor considerat ions.
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Within the Quitchupah Creek drainage, those alluvial

deposits on which agricultural activit ies have been depicted.

with hatchmarks are irrigated with waEer diverted from bogh

Quitchupah and Muddy Creek.

WiEhin the Ivie Creek and, Muddy Creek portions of Ehe

study area, f,o agricultural activit ies have been historj-calty

pract iced.

2.3-2 Extrapolat ion of  I r r igable Land Using Surf ic ia l

Geo log ic  Charac ter isE ics ,  par t  I .B  .2  .

Gui*eline Procedure

"Extending downstrean to the confluence with the next
l$g"gt-strenm ana upstrenrn one-half mit" from each area
identified 11 subparl r . B . r, map any area id,enrified, in
Part I.A. which is a similar height- above Ehe channel as thoseareas ident i f ied in subpart  r .B.  I .  "  (osM, 1g7g)

Discusgion

Atl areas within Ehe Quitchupah, Ivie, and Muddy Creek

drainages having potentially irrigable land are shown on

Plate Z - These areas are coincident with all napped alluvial

deposits within the study area.

2 ,3  -3  F lood r r r iga t ion  capab i l i t y ,  parE r .B ,3 .

Guj,deline Proeeduq-g

"M"P 
"ll _areas that have the capability of being flood

ir r igated.r '  (os l t ,  197g)



Dis cus sion

Areas which have the eapabil i ty of being flood irri-

gated are shown on PlaEe 2. These areas are coincident with

al l  mapped al luvial  deposius within Ehese drainages which

heretofore have not been excluded frou. alluvial valley floor

eonsiderat ions. However,  l imiLat ions on how much of these

areas is capable of  being f lood i rr igated are imposed. by a

number  o f  fac tors ;  access ib i l i ty ,  water  ava i lab i t i ty ,  waEer

sui tabi l i ty,  and pract ical  agr icul tural  pract ices.

Portions of .Muddy Creek lying w'ithin E\ilo miles of the

nine perru'it bor:ndary, Quitchupah Creek below its confluence

with Christiansen Wash, and lvie Creek above its confluence

wich QuitchuPah Creek are charaeterized by the presence of

lengthy reaches of very narrow, deeply incised, alluvium-

fi l led valley floors. These areas have extrernely poor

accessibi l i ty,  extrenety poor "gul l ied land" soi l  cover (see

Part I . B .4 .) and would Lhus require very special management

practices in order to render them at all agricultr:rally useful .

To date, these areas heve been used only for undeveloped

rangeland. As a result, these areas are hereby excluded from

furEher alluvial valley floor consideratiorls .

Quitchupah Creek flows an average of 1800 acre-feet

per year (ac- f,t/yr) above the upstreem diversion structure

noted on Plate I  (Rex Br.nderson, Pers.  CoEm.. ,  1980) .  According

to Br:nderson, the amor:nt of water which has historically been .

used for irr igation in the Emery area is approxinately
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4 ac- ft/ ac. Theoret,ically, a maximum of 450 acres of Ehe

aPproximately 695 poEentiatly irr igable acres of land could.

be used for agr icul tural  act iv i t ies.  As pointed out in

Tab le  2  and  Par t  r .B .4 . ,  due  to  so i l  su i rab i l i r y  res t r i c t i ons ,

only 385 acres of  the 695 acres could accual ly be used for

agr icul ture;  histor ical ly,  only 308 acres have been i rr igated.

rt is important Eo point out at this time that

Quitchupah Creek waters have always been supplemented with

diverted Muddy Creek waters . Consequently, Ewo importanc

questions are broughr to mind if g_nlr (enphas is added)

Quitchupah Creek's water were used for' agriculcural purpos€s:

(f) Would its water quality be suitable for long term agri-

culEural  Product iv i ty;  and (2) would i r  be pracr ical ly possible

to store Quitchupah Creek's annual f low for the purpose of

agricultr:ra1 aetivit ies ?

In order to answer the f i rst  quest ion, iE is necessary

to take a look at the chemical quality of waters being used,

for agriculture in the Emery €Lrea. Water quality samples for

Quitchupah Creek and Muddy Creek r/rere taken at sites S-lB and

S-7, resPect ively,  dur ing L975 and L975. Sanple locat ions

are shown on Plate 1, water quality types are plotted on

Figure 2, and chenlcal analyses are given in Table I, Frour

mean specific conductivity and SAR determinatioos, Ehe water

qual i ty of  Quitchupah Creek is c lassi f ied. as a high sal in i ty,

low sodir :n (c3-S 1) water (usoa, 1959) .  This c lassi f icar ion

ineans that, generally, the water "cannot be used, on soirs
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EXPI-ANATION:

Conductivity

Cl Low sal in i ty water:  Can be used for i r r igat ion with
mgst  c rops on nost  so i ls  w iEh l i r t le  r ik ; l ihood
that  so i l  sa l in i ty  w i l l  deve lop.

cZ Medir:n salinity water: Can be used. if a mod,erate
amount of leaching occurs.

C3 High sal in i ty water:  Cannot be used on soi ls wich
restrictbd drainage . with adequace diairrage, special
managemenE for salinity conErol may be req[iied- and
plants  wiEh good sa l t  to lerance sh6uld  be 'se lecred. .

e4 Vgty high sal i+i ty water:  Is not suirable for i r r iga-
tion r:nder ordinary conditions .

Sodium

Sl Low sodir:m water: Can be used. for irr igation on
almost all soils with l i t t le danger of-the a".r-top-
menE of harmful levels of exchangeable sodir:m . 

'

SZ Med'iun sod.ir:m water: I,Iill presenr an appreciable
sodium Ltazard in fine-t,extured soils hiving a t igrt
cat,i-on-exchange _ capacity, especially under-low- 

v

leaching conditionl.
53 HigF sodirrn water: l"Iay produee har.mful levels of

exchangeable sodir:m in most soils and wil l  reguire
speeial soil managem?q!--good drainage, high ieaching,
and organic matLer additiSns .

54 Y"ty . high soditrm wat,er : Is generally unsatis factory
foT. irr igSfign purposes exeepE at l irw and perhaps 

J

medium salinity.

Sample Site Description

s-7  Mean of  7  samples co l lec ted between g/26/75 and
8 I L2 / 7 6 on uuidy creek d,ivers ion s trucrure near utrah
Route t0 approxinately 0.5 mile west of the town of
Emery r

S-8 Mean of  7  samples co l lecced berween 7/23/15 and
9 / 22 | 7 6 on chiisriansen wash ar rhe utarr' Roure lo
cros s ing ,

S-18 Mean of  5 s€mples col lected between 7/23175 and
9 / 22 / 7 6 on Quitchupah creek ar rhe urah i{oure r0
cros sing .

S- 30 I'Iean of 4 samples collected between 7 / 23 / 7 S and,
8 /LL /76  on  rv ie  c reek  0 .5  mi le  above i t s ' con f luence
with Quitchupah Creek.

Figure 2. (Continued)



L2
TABIE 1

RESUTTS OF CHM{ICAI ANALYSES OF SIJRFACE WATIR
sAtdptED rll THE n{my MINE AAEA, SITE S_7

Sa.raple Site:
Locat ion:
Dates of  Col lect ion:
Source of Data:

s-7
Canal Near Enery at U-IO (n-ZZ-6) g BCB
8/25/75 through B/v/f6
USGS

N o .  o f
Samples

GENERAL CHARACSffi,ISTICS

Alkalinity, tota] ("r CaCO^) \
Hard.ness (noncarbonate; : 

h
I{ardness, total l+
Iron, d. iss ,  (Fe )  I
Manganese, total (ltr) a
pli, lab (units) t+
Sp. conducta,nce, 1ab

(unhos/cn at 2r"e)
Discharge ( cfs )
Temperatr:re ( "c )
Total d-issolvecl solids (fOS)

Standard.
Mean Deviation

CATTONS

Caleir:m ( Ca)
Magnesiw (Mg)
Potassir:m (I()
Sod.ir:m ( na )
Sod.:ium ad.sorption

ANIONS

Bicarbonate (UCO-)
Carbonate (CO^; :

Ctr:-oride ( cr)r
F1uorid.e (r)
Sr:lfate (SOU )

h
h
i+
l+

ratio (SaA) h

l+
l+
h
4
l+

1
l+

I
I
1
h
I

2L7 .O 180. o
r5 .o  0 .0

210 .0  r80 .0

0 .01  0 .0
8 .3  8 .0

\F> .o  360.  o
32 .0  2 .5
22 .O  1 .0

z6 I+ .o  198 .0

U+. o 32. o
2T  .O  2 .2
! , 2  0 .  6

20 .0  5  .O
0 .6  0 ,2

265 .o ztg.o
0 .0  0 .0
5 .9  2 .2
0 .3  0 .3

32,O 13. O

o .55  o .3B
0 .  09  0 .0

q

5
5
h

Lgz.T5
8 .2

L9T  , 5
0 .02
0 .05
B.z

ho5 .o
th .  5
13 .5

22O.25

39.5
L9.6
0 .8
9 .8
0 .3

235.25
0 .0
3 .2
0 .3

19 .0

o. l+l+
0 .  02

0 .0
25  .O
o .0

20 .0
o .o
5  . 13

heo.  o

15 .5
7 .9

L2.5

0 .07
0 .13

I+h .8
11 .O
8 .1

29  .8

5  . 2 '
I I  . O

o . 2 9
6 . 9
4 . 2

20 . l+
0 . o
1 . 8
0 . 0
8 . 8

0 . 0 8
0 , 0 5

MACRON{.IITRrM[TS

Nltrate * Nitrite as N
Phosphorusr, total as p

rRACE AIID OTHER ELN{ENTS

Arsenic  (pe/  L,As )
Boron ( Ug/l , ,8)
Lead (ve/  9, tb  )
Lithilrn (Uell,,Li )
Selenj.rm. (Ve/ L,Se )
Si l ica, d. iss .  (  siO, )
Strontium (Ve/ L,SrI

RS{ARKS

5 .8

0 .  88

30 .0  20  . o

6 .3

f ) .A.ff resuJ-ts are in nilligrFms per liter (ne/ 9") r.:nless otherw'ise noted..

[ , ] +
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TABLE 1

RESIATS OF CIiEIfTCAt A}IAITSES
SA}4PLED IN TIIE EI{ERY MTNE

OF SI,IRFACE WATM
AREA, STTE S-B

Sanple Sj,te:
Locat ion:
Dates of  Col lect ion:
Source of  Data:

s-8
Christiensen rllash at U-10 Near
T / 23/7, through g /zz/75
USGS

Enery (a-zz-6) rf cAc

GENERAT CIIARACTEATSTICS

Alkalinity, total (as CaCO-)
Hard.ness (noncarbonate; :

Harrlness r total
f ron ,  d . i ss .  ( fe )
Manganese, total (Mn)
O:q1gen, diss.  (DO)
pH, tab ( uits )
Sp. conductr.nee, l.ab

(p'nhos/cm at z j"c)
D ischarge (e fs )
Temperatr:re ( "c)
Total d.issolved, solid.s (fOS)

CATTONS

Caleirrm ( Ca)
Magnesir.u. (Me)
Potassir :m ( f )
Sod.ir.m (Ua1
Sod.irrm ad.sorption ratio (SAn;

ANTONS

Bicarbonate (nCO-1
Carbonate (cO-) t

Chloride (Cf )r
Fluorid.e ( f )
Sul fate (so4)

MACRONI]TRTEMTS

Nitrate * Nitrite as N
Phosphorus, total as p

TRACE AND OTHEN ELE${EICTS

A:-uminun (Ve/ *,At )
Arsenic (Ve/,Q,,As )
Boron (Vs/  L,B)
Lead. (ve/ *,Ib )
l i thiru (Ve/ L,Li )
Selenium (ps/L,Se)
S i l i ca ,  d . i ss .  (S iO"1
Strontfum (Ve/ L, Sr)

REMARKS

1) A11 results are in

T . 292.L
7 228.0
7  6 .9
T 655.t
7  5 .9

T
T
T
T
7

I+OZ.T
0 . 0

t+h.  f
0 . 6

25\2.7

T  2 .0
T  0 .0L

3  33 .3
3  0 .33
T ,32.8
3  2 .O
3 380.0
3  10 .0
T  

T . g

)+ ZTZ2 . j

Max Min

h2r.  o zzz.o
2700. O 1)+. O
3 1 0 0 . 0  2 5 0 . o

0 .  3  0 .  o l+
o  . 2 6  0  . 0 1

B.z  ? .  B

85ro .o  580.0
3 . 5  0 . 0 1

2 l+ .5  O.O
7 l+ ro .o  298 .o

5 0 0 . 0  5 0 . 0
h5o.  o  z9 .o
1 2 . 0  0 . 8

r )+oo.o 1?.0
11 .0  O .5

513 .  o zTL.O
0 .0  o .0

8 l+ .  o  3 .  I
0 .  B  0 .3

)+700. o )+9. o

h . r  0 .5
o .  03  0 .0

50 .0  10 .0
1 .0  0 .0

1O0O.O 30 .0
i l . O  O . O

590 .  o  30 .o
20 .  o  0 .0
r3 .0  5  . 3

3700.0 l+90. o

N o ,  o f
Sanples

T
T
T
h
lt

I
T

T
7
T
T

Standard
DeviationMean

330 .  I
1350.  7
t6t8 .5

0 . 1 7
0 . 1 2
9 . l t
8 . 0

,h5Bo.  o
o.58

L5,9
3986. I t

9\ .  B
1165 .0
L 2 5 2 . 3

0 .12
o. ro

0 .15

3)+55. o
L .2g
8 .3

3223.O

2A4.2
TT9,2

5 .1
575 .5

l+ .  3

I t ' . 4
0 .o

35 .3
0 .2h

2158. o

l .  l+
0 . 0 2

2 0 . 8
o '58

h:0. 5
2 . O

3o5 -r
1 0 . 0

3 .0
L5o2.5

mill igrams per l i ter (ng/9,) unless otherr,rise noted..
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TABLE 1

RESITLTS 0F cHtsr{rcAr, ANAtysEs oF suRFAcE wArm
SAI{PLED IN TEE I}IERY MII\TE AREA, STTE S-T8

S^.'nFle Site:
Locat ion:
Dates of  Col lect ion:
Sowce o f  Data :

s-18
Quitchupah Creek at U-10 Near Enery
T /23/75 through 9 /zz/76
USGS

(n-zz-6) so eoo

GENEBAT CIIARACTffi TSTICS

A]'ka].initf, total (*s CaCO^)
Hardness (noncarbonate) 5

Hard.ness, totaL
f ron ,  d . i ss .  (pe  )
Ma^nganese, total (lfn)

' pH, lab (rrnits )
Sp. conductFnce, Iab

( iLmhos /em at 25"c)
Discharge (efs)
Temperature ( "c )
Tota] d.j.ssolved solids (tOS )

CATIONS

Ca-lcirrm (Ca)
Magnesirm (Ug )
Potassium (r)
Sod ir:m ( tfa )
Sod.irur ad.sorption ratio (gS )

ANTONS

Bicarbonate (RCO_;
Carbonate (CO.;  :

C'hrorid.e ( cr )J
F].uorlde (f')
Sutfate (So)+)

MACRONTITRTEMTS

Nitrate * Nitrite as N
Phosphorus, total as p

TRACE AI{D OTHM EIE${MITS

Aluminr:m (Ue/ L,A]-)
Arsenic (Va/ ! ,rAs )
Boron  (Ue /0 ,9 )
Lead (Uell , ,pb)
Lithirn (ve/ g,,Ll )
Selenir:m (ve/ g,rSe )
Si l iea,  d. iss.  (  S iOo ;
Strontiurn (VS/ g,,Srf

RM4ARI(s

1) A]-l results are in

6 zgT .2 5l .z
6 3og.B LTz.t
5  595 .0  2 ro .o
2  0 .01  o .o1
2  0 .05  o ,o5
6  B . r  0 .5

T 131+5.7 396.6
7  0 . 8  o . g
T r5 . t  ? .3
T  938 .8  2%.6

Min

371,0 208.0
l+7o. o 73. O
B2o .o  2Bo .o

o .o2  0 .0
o . I0  0 .o1
B .g  7 .6

17)+O, O 5l+O. O
2 .0  0 .01

23 .  o  L ,5
1290,0  l+00.0

2OO. O 55 .O
TT  .A  35 .  o
, . 7  2 .o

160.0  ho.  o
3 .3  1 .0

\rz.o 2->\.0
0 .0  0 .0

52 .O 1 l+ .  O
O. l+  0 .3

5eo .o  120 .0

r . 0  0 .  o
o .o5  0 .0

30 .0  30 .0
1 .0  0 .o

zro.a 8o. o
1 . 0  0 . 0

9 0 . 0  7 0 . 0
1 . 0  1 . 0

1 3 . 0  T  . 5
1 5 0 0 . 0  r 3 0 o , o

N o .  o f
Sanples

Stand.ard.
Deviation

5l+. h
a o .  )
1 .3

39.T
0 .9

Mean

5 tu .5
6  ig . j
6  \ . 5
5  u1 .7
5 a .z

6 3:>o ,z gl. 9
6  o .o  o .o
6  3T .B  13 .7
6  o .h  o .o5
6  ho5 .  o  tg2 .o

6  o . l +  o .  h
6  o .o2  o .o2

2  30 .0  o ,  03
2  0 .5  o .?
6  203 .3  6 j . 3
2  0 .5  0 .7
z  8o .o  l \ . 1
2  r . o  0 .0
5  ro .T  z . j
2  th 'o .  o  '  2 !2  . r

nirl igrans per l i ter (ne/y) 'nless otherwise noted..
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TABIA 1

RESULTS OF CHM4TCA], AJVATYSES OF SURFACE WATER
SAMPLED IN THE SVIM,Y MINE AREA, STTE S-30

gsmple Si te:
Locat ion :
Dates of  Col leet ion:
Source of  Data:

s-30
Ivie Creek Above euitchupab Creek (n_ZZ-e) fg CDA
T /23/75 through S/n/f 6
USGS

N o .  o f
Sa.npleg

GBIERAT CIIARACTER,ISTTCS

Alkalinity, total (as CaCO-) S
Hard.ness (nonearbonate) t 

3
Hardness r total 3
Manganese, total  (Un) 3
pH, Iab (units ) S
Sp. eond.uetaace, lab

(Lr'hos/em at 25"c) r+
Diseharge (cfs)  6
Temperatr:re ("e) h
Total d.issolved solids ( tOS ) h

Standard
Mean Deviation

CAfIONg

Ca1eir,m ( Ca )
Magnesi,r:m (Me)
Potassirrm (t<)
Sod irrm ( Na )
Sod.im. ad.sorption

AIITONS

Bicarbonate (RCO.)
Carbonate (eO^; :

Chlorid.e ( cl) r

Fluoride (f)
Sutfate ( so1 )

MACNONI.TTRIEMTS

Nitrate * Nitrite as N 3
Phosphorus, total as p 3

IRACX ATID OTEffi ETEMEIVTS

Soron ( Uel& ,e )
Silica, d.iss . ( SiO, )

RruARKS

1) A11 results are ia milligrains per liter (ng/9,) rrnless otheru"ise noted..

3
3
3
3

ratio (SaA) f

3
3
5
3
3

rgg.7
l2 l+3.  3
r)+ho. o
213 .3

9 .1

325f ,5
o .95

15 ' l+
25 ro .o

220.o
2l.3.3

9 .9
310 .0

3 .5

2t+3.7
o .0

123 .0
o . \

t655.7

o .05
o .07

50o .0
13 ,7

L2.T
533.5
539  .3
86.2
0 .05

927 .9
4 .92

L2.7
928.t+

8 t .B '
96.2
2 .9

151 .  O
L .2

15 .  3
o .0

38. }+
0 .05

TT6 .T

0 .07
0.  10

205 .6
r .5

21)+.0 l9O.  O
r5oo.o 530.0
l8oo.o 820.0
29A .O 120 .0

8 . 2  B . r

h r9o .o  2030 .  o
2 . 5  0 . 0

2 6 . 0  o . o
3580.O 1 l+20.  O

290 .O 130 .0
290 .O 120 . O
1 2 . 0  6 . 5

l+5o .0 150 .0
.  l + . 6  2 . 3

26L.O 232.0
o . 0  0 . 0

1 5 0 . 0  7 g  . a
o . h  o . 3

2300 .0  800 .0

0 . 1 3  0 . 0
0 . 1 8  o . o

6To.o zilo.o
L5  .0  L? .A

3
3
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wiEh restr icted drainage. With adequate drainage, special

nanagemenE for salinity control may be required and plant,s

with good sal t  to lerance should be select,ed. "  On the other

hand, Muddy Creek water which is used as a major supplement

to Quitchupah Creek water shows a medir:m salinity, low sodiusr

(Cz-Sf)  water which "ean be used i f  a moderate amount of

leaching occurs. " Although Quitchupah Creek water has never

been solely us ed for irr igation, it is reasonab le to as surne

from Ehe above discussion that long Lerm use of Quitchupah

Creek water would pose a signif icant salinity hazard to agri-

cultural productivity .

In order to answer the second quest ion, i t  is  necessary

to Eake a look at the practicality of storing Quitchupah

Creek's annual f low. Quitchupah Creek is fed by mor:ntain

wat,ers derived and generated prirnarily from spring snowmelt

rr:noff . In order for Ehis water to be capErrred and used for

irrigation, a fairly sizable and consequently expensive

reservoir would have to be construcLed. In view of the present-

day l inited agricultural use of Ehe area and potential salinity

hazards posed by long term use of Quitchupah Creek waters , a

prudent man would not consid.er such an end,eavor,

Water quality d.ata for the upstrean reaehes of lvie

Creek are nonexistent, and data are l irnited for its downstrenm

reaches.  At  s i te  S-30 located approx imate ly  0 .5  mi le  above

its confluence with Quitchupah Creek, sanples cotlected dr:ring

L975 and L976 show that lv ie Creek is a very high sal in i ty,
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medir :m sodir- :m (C4-S2) water (see Figure 2) .  AE rhis locagion,

Ivie Creek is not suitable for irr igation und,er ordinary

condicions and wil l  present an appreciable sodiirm hazard. in

f ine-textured soi ls having a high cat ion-exchange capaci ty,

especially r:nder low leaching conditions . As evid,enced in

many of the s treams Ehroughout the Emery area, a d,ownstrearn

increase in specif ic conduetivity and SAR is a coumon water

qual i ty t rend (Consol,  L979) .  Thus ,  i t  is  reasonable to assume

that waters upstream from si te S-30 are probably better sui ted

for irr igaLion, but not signif icantly enough Eo make any dif-

ferenee in agricultural usefulness. As wil l  be shown in che

fo l lowing sect ion,  Par t  I .B .4 . ,  so i ls  which occur  w i th in  the

Ivie Creek valley floor have very severe agricultural limita-

tions due to moderate sodir-rn hazards and shallow, droughty,

or stony condit ions.

Average annual f.low for Ivie Creek is not known. IIow-

ever, flow is probably somewhat lower than that of Quitchupah

Creek. By comParing the nean of seven discharge measurements

taken on Quitchupah Creek aE site S-18 ro the mean of six

discharge measurenents taken on Ivie Creek ax siLe S-30, the

mean discharges were 0.  8 and 0 .  95 cfs ,  respect ively.  Keeping

in nind that potential points of diversion on Ivie Creek for

agricultural usage would be approximately 5 l inear miles

upstrearn from siLe S- 30 ,  i t  is  expected that f lows in this

upst ream area would  be substant ia l ly  less .  In  conc lus ion,

given Lhe facEs that hisEorical ly there has been no agr iculrure
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in the Ivie Creek study area, and water qualiry witl probably

Pose a long tern salinity and, sodir:m hazard to the agricul-

tural  usefulness of  the land, the f lood i rr igaEion capabi l i ty

of  t l .  uPsE,ream reaches of lv ie Creek is essent ial ly non-

ex is tent .

\

2.3.4 Vegetat ion Charaeter ist ics Wtr ich May Indicate Subirr i -

gation or Flood Inr.rndation, part I . B .4 .

Guideline Ptocedure

"Based on a reconnaissance vegetation survey and use
of aerial photography,_ Erap,-atl other-areas where agricuiturally-
useful vegerari5n is- dependenr. on moisrure suptli;A by-F;urra
water or freguent f lood flows. " (OSM, L97B)

Discussion

Infrared aer ial  phoiographs (1:36000 scale) provided

by the Office of Sr.rrface Mining, Denver, Colorado (OSM , Lg78) ,

rnere flown for the Emery area on Septenber 2L, 1978. Froro

these photos, no areas located in potent ial  a l luvial  val ley

floors were for:nd Eo be subirrigated.

In l ieu of  a s i te-speci f ic vegetat ive study of  Iv ie

and Quitchupah Creek' s alluvium-fi l ted' valleys which mighr

be designated as al luvial  val ley f loors,  a detai led soi l

survey (SCS, 1970) was used and deemed suff ic ient for deter-

mining the presence of agriculturally useful vegetation. A

sulDmary of all soil information pertinent to those areas of

Quitchupah Creek and Ivie Creek shown on Plate 2 is given in

Tab le  2 .
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non-i:rigated
The capabi l i ty  c lasses o f  Ehe so i ls  l i s ted in  Tab le  z

range from VI to VII I .  Class VI soi ls have severe t in i tat ions

that generally make Ehem r.nsuited Eo cultivation and, timit

Eheir use largely to pasE,ure range, or wild,l i fe food and

cover- Class VII I  soi ls have l imitat ions that preclude their

use for cornmercial plant production and restricE Eheir use to

wi ld l i fe .

Range site classif ieation of che soils in the Ernery

area indicaE,es Ehat the soils are generally in very poor to

fair condition. This means Ehat the exiscing range site has

less than 50 Percent of the vegetat.ive eharacteristics of the

potent ial  vegetat ion, or Ehat on the si te or ig inal ty (scs,

1970).  Consequent ly,  50 percent of  the or iginal  or poEent ial

vegeEat ion,  i .e , ,  decreasers ,  have been rep laced by less

palacable i-ncreasers and lrorthless invad,ers .

The only tvro important soils which are presenEly being

used fot agriculture within the Quitchupah Creek valley study

area are the Ravola loam, I to 3 percent slopes (map synbol

RrB), and the Penoyer loan, 1 Eo 3 percent slopes (map symbol

PeB) . APProximately 298 acres of alluviurn mantled. with these

soils are Presently being used for agriculture. The four

other soils on which agrieulcural activit ies could potentially

take place comprise a total  of  80 acres which are seattered

amongst s ix areas. These four soi ls are general ly c lassi f ied

according to their capabil i ty r:nit as needing special manage-

ment if they are to be at all productive. .
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Ihe Ravola and Penoyer loans have historically been

dependent on a mix of diverted. Muddy Creek and Quitchupah
Creek water '  As previously ment ioned, the seasonal naLure

of Quitchupah Creek precludes use of its water t,hroughout the

growing season. However, if Quitchupah Creek water were made

avai lable (see Part  r .  B .  3 .  )  ,  i t  is  expect,ed that because of

i ts high sal in i ty (see Figure 2) ,  sole use of Quitchupah Creek

waEer for f lood irrigation would pose a long te1p salinity

hazard Eo the Ravola and, Penoyer loams especially to the

Ravola loam which has inherently sl ight Eo moderate salinity

(scs,  tg70)  .

within the Ivie Creek valley floor, only Ewo soil types

are present: Gull ied land (Gu) and Penoyer very f ine. sandy

loaro, 1 to 3 percent s lopes , erod,ed (pvB2 ) .

According Eo ics capabil i ty r:nit, Gultied. land is

classi f ied as VIITe.2 (noni .rr igated) and consequenrly has

l i t t le potent ial  for the prod,uct ion of  vegetat ion. Snal l

areas can be used for grazing but the main use of this land

type is for wi ld l i fe habirar.

' Penoyer very fine sandy loam is primarily used, for

range i f  nonirr igated (capabi l i ty unir  VIIe-D5) .  I f  i r r igared

(capabil i ty r:nit rvs -zB) , srnall acreages can be used for

grains and alfalfa if good control over application of irr iga-

t, j-on waEer is Pos s ible . llowever, in view of the f act that

the i r r igaEion classi f ieat ion of  lv ie Creek water is C4.-Sz

(see Figure 2) and Ehe facE that Ehis soi l  is  strongly
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affected by alkali below a depth of 6 inches and has moderaEe

sal in i ty hazard, these soi ls are clear ly i l t -sui ted, for long

term agricultural usage

3.0 SUMMARY

3. I Introduction

Using procedures for preliminary identif ication of

allurrial valley floors (OsM , L?TB) , four st,ream valleys in

proximity to existing and proposed Enery Mine operations were

evaluated: christiansen wash, Muddy creek, rvie creek, and

QuitchuPah Creek. 0f these four valleys lying within rhe

study area (see Secuion 2.L for study area descr ipt ion) ,  none

were designated. as alluvial valley floors. The reasons for

a negative alluvial valley floor declaration for each valley

fol low.

3.2 Christ iansen Wash

Within Lhe study area Christiansen Wash is not desig-

naLed as an alluvial valley floor for the following r€€tsorls :

(1) Al l  a l luvial  deposi ts associated with Christ iansen

Wash have historieatly been irrigaEed wiuh diverted

Muddy Creek water;

(2) Christiansen Wash has no diversion sEructures and

has never been d.iverted for agricultural purpos€s;

(3) Christiansen Wash has very severe water quality

l i ro i ta t ions.  Because i ts  water  is  c lass i f ied  as
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c4-s2, a very high salinity, medir:m sod,ir-rm hazard

would be imposed upon crops grown on its soil. rn
view of this situation, i f  christ iansen wash were

developed with a reservoir for irr igation purposes,

it is highry unrikely rhar ir could provide agri-

eulturally useful water for the next Ewenty years,

a period of usefulness suggested by the technical

guidelines ;

(4) chrisEiansen wash s,ay provid.e ad,equate quantities

of wat,er for l inited irrigation use, but the flow

of water upstream of utah Route l0 is epheneral

and. seasonal . consequently, a reservoir would

need to be built. considering water quality rini-

tations, a prudent nan would never undertake such

an endeavor.

3.3 Muddy Creek

Within the study area Muddy Creek is not designated

as an alluvial valley floor for the following E€ESofis :

(1) That portion of Muddy Creek lying wirhin two miles

of the pernit bound,ary has no diversion sEructures

and has never been diverted for agricultural use.

Muddy creek has historically been d,iverted for

liuited flood irrigation near its confluenee with

rvie creek. However, this area lies more than two

and a hd.lf miles from the permit bound,ary and, by
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virtue of this proximity is considered to be hydro-

rogically removed from any proposed, mining operations;

(2> Muddy Creek is characterized by the presence of

lengthy reaches of very narrow, d.eeply ineised

stream varleys. Because these areas have extremely

Poor accessibi l i ty and extremely poor soi l  cover,

they can be used only for r:ndeveloped rangeland.

3.4 lv ie Creek

Within the study area, Ivie. Creek is not designated

as an alluvial valley floor for the following reasons:

(1) Ivie Greek has no diversion struetures and has

never been diverted for agricultural use within

the study area;

(2) Ivie Creek is characterized by Ehe presence of

lengthy reaches of very narrow, deeply incised.

streah valleys. Because Ehese areas have extremely

poor accessibility and extremely poor soil cover,

they can be used only for r:ndeveloped rangerand;

(3) At potenEiat upstream points of diversions, Ivie

creek probably has severe water quality limitations

as indicated by its downstream waEer quality

class i f ied as c3-s 1, a high sal inity, low sodir:m

hazard water. rf water at al.l closely s imilar to

this quality were used on soils described as having

l in i ted potenr ia l  i r r igabi l i ry  (see (5)  below),  i r



25

is highly unlikely thar any long terrn agriculrural

usefulness' could be wrought from Ehe rvie creek

alluviun- fi l led valley ;

(4) Ivie Creek may provide adequate quantities of water

for liniEed irrigation use, but the flow of waLer

is seasonal. consequently, a reservoir would need

to be built. considering waEer quality limitations,

a prudent tnan would never r:ndertake such an endeavor;

(5) The only agriculturally useful soil for:nd wirhin

the rvie creek study area is the penoyer very fine

sandy loan. According to its capability gnit

classif icat ion, i f  i rr igated, snal l  acreages of

this soil can be used for grains and alfalfa if

good control over applicauion of irrigation water is

pos sib le in order to reduce salinity , Horrever ,

because Ehis soil is strongly affected by alkali

below a depth of 6 inehes, has an inherent mod,erate

salinity hazard, and would probably be irrigated

with a water irnposing a high salinity hazard, this

soil is not suited for long te:m agrieultural use.

3.5 Quitehupah Creek

tlithin the study area, Quitehupah Creek is not designated

as an alluvial valley floor for the following ressotls :

" (1) Atl alluvial deposits associated wirh Quitehupah

creek have historically been irrigated with boEh
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diverted Muddy creek and Quitchupah creek waters.

The locations of the diversion structures are shown

on Plate l. Quitchupah creek has not historically

been used exclusively for flood irrigation wiuhin

the study area i

(2) The quality of Quitchupah Creek warer i.s classified

as c3-s1, a high sal inity, low sodium water.

Because Quitchupah creek water has always been

greatly supplemented with Muddy creek water, the

long term effect of Quitchupah creek water upon

the agrigultr,rral productivity of its alluvial

deposits is unknown. However, it is expected that

its long . Eem use would pose a significant salinity

hazard;

(3) Above the utah Route 10 crossing, Quitehupah creek

provides an average of 1800 acre feet of water

annr:ally. Because of the seasonal natr:re of its

flow asrd Ehe lack of any existing storage facilities,

onry a,small portion of Quitchupah creek flow is

diverted for agricultural purposes . consequent-ly,

a storage reservoir would need to be built. con-

sidering Ehe economics of this venture versus the

questionable potentiat to irrigate a maximr.rm of

385 acres of land with water having a high salinity

llazard, a prudent uran would not r:ndertake such an

endeavor,
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ALLUVIAL VALLEY FLOOR ASSESSMENT
EMERY MTNE AREA

CONSOLIDATION COAL COMPANY

I ntroducti on

The purpose of th is report  is to respond to quest ions

re la ted to  potent ia l  a l luv ia l  va l ley  f loors  (AVFs)  in  the

area of the Emery Mine of Consol idat ion Coal Company. More

speci f  ical ly r  th is report  d.escr ibes regional i r r igat ion

pract ices in Emery and Carbon Count ies in central  Utah and

also evaluates three drainages in the area of the Emery Mine

(Qui tchupah Creek,  Iv ie  Creek,  and Chr is t iansen Wash)  in

terms of these regional i r r igat ion pract ices. This report

al so presents additional inf ormation wit,h respect to AVF

character is t ics  o f  these dra inages and u t i l i  zes  th is

in format ion a long wi th  the ident i f ied  reg iona l  i r r iga t ion

pract ices to make AVF determinat ions.

Regisnal El.o*od Ilr iqalrqn P.{+qtrqes

In  order  to  assess reg iona l  i r r iga t ion pract ices in  the

area of the Emery lr l ine r Consolidation Coal Company conducted

inter ive\ts with staf  f  of  the U. S. Soi l  Conservat ion Service

(  SCS )  in  Pr ice ,  Utah and a lso wi th  a  representa t ive  o f  a

local  i r r igat ion company in Emery, utah. The object ive of

these interviews was tc , i lef  i  ne regional i r r igat ion pract ices

in Carbon and Emery Count ies and, to ascertain whether these

pract ices would be appl icable to drainages and val leys in

the area of the Emery Mine. Interivews were conducted on

September 29 , 1913 , with Mr . Gary lvloreau ( Mine Rec lamation



coord ina to r )  and  Mr .  Bob  F i sh  ( so i r  se ien t i s t )  o f  t he  scs  i n

Price and with ! ! r .  Clyde Mortenson (  rrduddy Creek r  rr igagion

company) in Emery. These indiv iduals are considered to be

recogni zed'  experts with respect to regional i r r igat ion

pract ices in the area of the Emery Mine.

Based on these interviews, i t  is  evident that the

standard f lood i rr igat ion pract ice in Emery and carbon

count ies is to bui ld storage reservoirs on the major

perennial streams in the area and to develop widespread.

di tch systems to distr ibute stored, i r r igat ion waters,  This

pract ice is c lear ly shown on the Canals and rrr igat.ed

Cropland Map for the Pr ice and san Rafael  River Basins (u.S.

Department of Agriculture r June 19 Bl ) , Development of

storage reservoirs on the larger perennial  streams is

und'ertaken to provide a more dependable suppry of water and

also to provide addit ional  i r r igat ion water to enhance

agricultural productivity. lvles srs . Moreau and F ish pointe6l

out that i r r igated. lan'ds in the region provide crops almost

exclusively for winterfeed for l ivestock and that the

addit ional  i r r igat ion water provided by storage reservoirs

general ly resul ts in an extra cutt ing of  hay, l rowever,  they

also noted that t imited areas exist ,  pr imari ly in the

headwater areas, where spr ing f lood f lows are diverted

direct ly f rom the smal ler perennial  streams (without storage

fac i r i t ies  )  to  i r r iga te  va l ley  areas ad jacent  to  these

streams - such i rr igated areas may be is smal l  as l0 aeres.

I lowever,  they emphasized that these areas are the except ion

rather than the rule ( see canals and, rrrigated Cropland tr{ap )



and that they are general ly dependent on diversion and di tch

systems which leere constructed many years ago. Messrs.

Ivloreau and Fish also noted thaL under to,i lay ' s economic

cond. i t ions, f  armers in the region would.  generalry not

construt t  an i r r igat ion system for a farm unless dependable

irr igat ion water could be obtained from a storage reservoir

on one of the larger perennial  streams in the area. Ho\,rrever,

depending on si te-speci f ic physical  and economic

circumstances, direct  stream d. iversions and i rr igat ion of

ad jacent  va l ley  areas are  feas ib le  on a  l imi ted bas is .  They

pointed out that such physical  features as topography,

soi1s, and water qual i ty and quant i ty would be important

s i t e -spec i f i c  f ac to rs  fo r  f l ood  i r r i gab i l i t y .  (Mess rs .

l ' toreaurs and Fish's speci f  ic comments with respect to bhe

potent ial  for f lood i rr igat ion in the val leys of  eui tchupah

Creek,  rv ie  Creek,  and Chr is t iansen Wash f rom the s tandpoin t

of  regional f lood i rr igat ion pract ices are presented below

in  the d iscuss ion o f  each va l ley .  )

Clyde Mortenson's comments with regard to regional

f lood i r r igat ion pract ices were very  s imi lar  to  those o f

Ivtessrs -  Moreau and Fish. Aceording to Mr.  Ftortenson,

agr icul ture in the region is very dependent on i r r igat ion

from storage reservoirs.  He did note that Muddy creek does

not yet have such a reservoir ;  however,  one is planned in

the near  fu ture  (when fund ing is  ava i lab le) .  Iv I r .  Mor tenson

noted that there is l i rn i ted i r r igat ion based. on direct

di  vers ions f  rom smal l 'er  perennial  streams .  However ,  g iven



the uncerba in t ies  invo lved in  rece iv ing adeguate i r r iga t ion

water f  rom such diversions, the stand.ard pract ice in the

region is to take advantage of i r r igat ion water avai lable

direct ly f  rom the larger perenniar streams ( e.  gr.  ,  Mud.dy

creek )  or  f  rom s torage reservo i rs  (  e .  g i .  1  l r l i l rs i te  Reservo i r ,

Joe I  s val ley Reservoir ,  Hunt ington Lake, and scof ield

Reservoir  )  .  (  I t r .  Mortenson I  s speci f  ic comments relat ive to

f lood i rr igat ion potent ial  in the val leys of  eui tchupah
creek, rv ie creekr dod chr ist iansen wash are presented

below. )

9uiFchupah Creek

The evaluation of the valley of euitchupah creek in the

area of the Emery Mine with respect to AVFs has been d.ivided

into two areas'  above the conf luence with chr ist iansen wash

to the Joe I s valley Paradise Fault Zone and below the

eonfruence with chr ist iansen wash to the conf luence of

Quitchupah and rvie creeks. The Aw' character ist ics of  these

two areas are discussed separatery below.

Quitchupah cresE above confluence with christiaqseg

wash'  As indicated on Plate 8,  th is port ion of  the valrey of

Quitchupah Creek has relat ively broad areas of  al luvium
( i  '  e.  ,  unconsol idated streamlaid deposi ts )  and also areas
of act ive f  lood'  i r r igat,ed agr icul ture.  These areas are
irrigated by water supplied from Muddy Creek and delivered

by the Emery Diteh and also by water diverted directry from

Quitchupah creek. As ind. icated on prate g,  the Emery Ditch

irr igates f ie lds to the north of  eui tchupah creek and upper



f ie lds to the south of  the creek. Quitchupah Creek i r r igates

f ie l i l s  approx inate ly  1 .5  mi les  upst ream of  the permi t

boundary and also a f ie ld owned. by Mr.  Jack Lewis in the

southwest corner of  Sect ion 29 and the southeast corner of

Section 30 rc22s 'R5E ) immediately to the west of the Emery

Mine .

According to i l{r. Ivlortenson , the Emery and Quitchupah

creek ditch systems operate independ.ently; however, if

suf f ic ient i r r igat ion water is not avai lable from Quitchupah

Creek, l { r .  Lewis t  f  ie ld could be i r r igated. by the Emery

Ditch. Ivlr. Mortenson noted. that t'tuddy Creek water vras

brought into Ehe Quitchupah Creek valley to provide a rnore

dependable supply of irr igation water and to obtain an extra

cutting of hay and,/or grain.

rn terms of AVF' designation, the varley of euitchupah

Creek (upstream of lhe conf luence with Christ iansen Wash)

meets the A\IF geomorphic criteria as indicated by the extent

of unconsol idated streamlaid deposi ts (QaI)  shown on Plate

8. With regard to the AVF' water availabil i ty criteria, the

val ley of  Quitchupah Creek in this area has suff ic ient water

for f lood, i r r igat ion agr icul tural  act iv i t ies as evidenced by

on-go ing i r r iga t ion ac t iv i t ies  which u t i l  Lze Qui tchupah

Creek water.  As pointed. out in previous submit tals by

Consol idat ion Coal Company, areas which are presentty f lood

irrigated with waters frorn Mudd,y Creek do not gualify as

act ively f lood i rr igated AVFs since this water is f rom

another drainage basin.  However,  as shown

in the Quitchupah Creek valley which

P l a t e  8 ,  a r e a s

under la in by

on

are



unconso l idated s t reamla id  depos i ts  (and which may present ly

be flood irrigated with Muddy Creek water ) have the

potent ial  to be f lood i rr igated by water f rom euitchupah

creek s ince suf f ic ient  water  is  ava i lab le  to  f lood i r r igate

300 to 400 acres in the Ouitchupah Creek val ley (  based on an

assessment of  annual runoff  )  .  r t  should be noted that the

area of the Quitchupah Creek val ley which is potent ial ly

f lood i rr igable from a geonorphic standpoint  contains soi ls

which are  not  typ icar ly  i r r iga ted in  the area (e .g . ,  so i ls

of  the Ravola-Bunderson Complex and the Saltair  Ser ies )  .

Therefore, i t  is  concruded that the val ley of

Quitehupah Creek r trpstream of the confluence with

Christ iansen wash, is an AVF since i t  meets the geomorphic

and water avai labi l i ty cr i ter ia for AVF designat ion.

However,  as indicated on Plate I ,  th is AvF has only one area

which is act ively f lood i rr igated with eui tchupah Creek

water (  i .  e.  ,  Jack Lewis I  f ierd) and the balance of the

val ley is an AVF due to the potent ial  for f  lood i rr igat ion.

Based on prel iminary informat ion, i t  should also be pointed

out that the act ively f tood i rr igated f ie ld of  Jack Lewis

appears to be signi f icant to his farming operat ion.

Quitchupah ereek berow ccnfruence with chr ist iansen

Wash- As shown on Plate 8,  the geomorphic character of  the

Quitchupah Creek valIey changes below the confluence with

Christ iansen wash from a relat ively broad val ley to a very

narrowr deeply incised val ley which increases in width near

the conf luence with rv ie Creek. There is no evidence of



his tor ica l  f lood i r r igat ion a long th is  reach o f  eu i tchupah

Creek- with regard to the potent ial  for f lood i rr igat ion in

this area, Messrs.  i l loreau and Fish of  the scs indicated that

the terrain i s " too rough,, and the valley , ' too narrow' f or a

viable f lood i rr igat ion act iv i ty and that there is no

precedence in  the reg ion to  f lood i r r igate  s imi lar  va l leys .

tr4r , Mortenson stated that thi s reaeh of Quitchupah creek is

not conducive to f lood irrigation due to the rugged nature

of  the ter ra in  (e 'g . l  150 foot  ledges)  and the fac t  that

l i t t le room exists for a di tch. rn addit ion, 14f, .  lv lortenson

stated' that this part of the Quitchupah creek valley is too

thin and eroded to support a f lood, irr igation system.

Based on the absence of histor ical  and exist ing f lood

irr igat ion along this reach of Quitchupah Creek and the

statements given above with respect to the potential for

f lood i rr igat ion, i t  is  concluded the eui tchupah Creek

val ley from the conf luence with chr ist iansen wash down to

the confluence with Ivie Creek does not gualify as an AVF,

Iv ie Creek

As ind. icated, on plaLe g, l imited areas of

unconsol idated streamlaid deposi ts oceur along the val ley of

rv ie Creek from i ts headwat,er area to i ts conf luence with

Muddy Creek '  No evidence exists of  successful  f lood

irr igat ion along any part  of  the rv ie creek valrey.

Accord' ing to Mr.  I r {ortensonr d.  l imited f lood i rr igat ion

act iv i ty  was pract iced immedia te ly  upst ream of  Iv ie  Creek 's

confruence with eui tchupah creek. However,  for unknown



reasons (perhaps a lack of  water accord. ing to l l l r .

l lo r tenson )  r  th is  ac t iv i ty  was d iscont inued.  Iv l r ,  Mor tenson

went on to stat.e that the up stream area of Ivie C reek is

"too high and rough with c lay hir ls"  to support  f lood

irr igat ion. I ' t r .  Iv lortenson said that he was not aware of  any

other exampres in the region of  f lood i rr igat ion

agr icu l tura l  ac t iv i t ies  occur r ing in  va l leys  s imi lar  to  the

upstream area of Iv ie Creek.

As shown on Plate 8 ' the valley of Ivie Creek broad.ens

to a l imited extent in the area of the conf luence with

Quit 'chupah Creek. The va1ley in this area is general ly

eroded and gu l l ied .  In  add i t ionr  ES d iscussed in  prev ious

submit tals by Consol idat ion Coal Company, the water gual i ty

of rv ie creek in this area is very l imit ing from an

irr igat ion standpoint  and is of  substant ial ly poorer gual i ty

than irrigation water from Muddy or Quitchupah Creeks. More

spec i f ica l ly ,  a t  a  s ta t ion approx imate ly  0 .5  mi le  above fv ie

Creek'  s conf luence with Quitchupah Creek, water gual i ty

samples indicate that rvie creek exhibits a very high

sal in i ty hazard and a med, ium sodium hazard for i r r igat ion

purposes - ( Furthermore , similar to other d.rainages in the

area'  i t  is  expected that speci f ic conductance and SAR wi l l

increase downstream. )  In ad, i l i t , ion, the soi ls in the val ley

of rv ie Creek are strongly af fected by atkal i  and have

moderate sal in i ty hazard. Therefore t  g iven extant soi l  and

water condit ions I  considerable water would have to be

appl ied to  ach ieve proper  leach ing i  accord ing to  Messrs .

I t {oreau and Fish ,  val leys simi lar  to Iv ie Creek in the region



seldom have suff ic ient water to meeL these leaching

regu i rements  in  order  to  assure successfu l  f lood i r r igat ion.

Therefore '  i t  i s  not  reg iona l  pract ice  to  f lood i r r igate

wi th  waters  s imi lar  in  guar i ty  to  those o f  rv ie  c reek.

Based on lack  o f  successfu l  h is tor ica l  f lood i r r igat ion

agricul tural  act iv i t ies in the Iv ie Creek val ley;  the rough

terrain and marginal  soi ls of  upstream areas; the eroded and

gul l ied  landform,  the poor  water  gua l i ty  and so i rs ,  and

t imited water avai labi l i ty in the area downstream of the

conf luence with Quitchupah Creek; and the absence in the

region of  any precedence to i r r igate val leys of  s imi lar

character ist ics and condit ion, i t  is  conclude, i l  that there is

no potent ia l  fo r  f lood i r r igat ion agr icu l tura l  ac t iv i t ies  in

the val ley of  Iv ie Creek. Therefore, i t ,  is  determined that

the valley of Ivie Creek is not an AVF.

Chr is t iansen Wash

Al l  f lood i rr igat ion which is current ly taking place in

the va1ley of Christiansen Wash is based on water from Muddy

creek whieh is suppried by the Emery Ditch. There is no

histor ic precedence for the use of water f rom Christ iansen

Wash for i r r igat ion purposes in the Christ iansen Wash

val ley.  According to Mr.  Mortensen, the val ley of

Chr is t iansen Wash is  "much too inc ised and deep '  to  u t i l i ze

water d,irectly froin the wash. Thg arnount of ditehing

reguired to br ing water to potent ial ly i r r igable f ie lds

would not be just i f ied given the amount of  water avai lable

f rom Chr is t iansen Washr  s  11 square mi le  d . ra inage.  Messrs ,



Moreau, Fish, and Mortenson said.  they were not aware of  any

regional precedence to develop loeal  f tood i rr igat ion

systems for val leys with character ist ics s imi lar to those of

Chr is t iansen Wash.  f  n  add i t ion r  &s ind icated in  pr :ev ious

water gual i ty sampl ing, the water gual i ty of  Christ iansen

Wash indicates that i ts water has a very high sal in i ty

hazard and a medium sodium hazard for i r r igat ion and is even

of poorer qual i ty than water f rom lv ie Creek. As a resul t ,

f rom the standpoint  of  potent ia l  f lood. i r r igat ion

agr icu l tura l  aet iv i t ies ,  Chr is t iansen Wash has very  severe

water  qua l i ty  l imi ta t ions.

Therefore ,  i t  i s  conc luded that  s ince ( I )  no h is tor ica l

evidence exists for i r r igat ion act iv i t ies in the val ley of

chr is t iansen wash wi th  water  f rom chr is t iansen wash i  (2)  a l l

irr igation to date has been dependen! on waters from 1,tuddy

Creek;  (3)  the ter ra in  o f  the Chr is t iansen Wash va l ley  is

not conducive to f lood i rr igat ion with local  waters i  (4)

severe water qual i ty l imitat ions exist  wi th respect to f lood

i r r igat ion wi th  water  f rom Chr is t iansen Wash;  and (5)  no

regional precedence exists for i r r igat ing val leys of  s imi lar

eondit ion to Christ iansen Wash, I t  is concluded that the

val ley of  Christ iansen Wash is not an AVF.

10
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SECTION 1

INTRODUCTION

In its Prelininary Alluvlal Valley Floor DetermLnation, the Utah
Dlvlsion of 0il, Gas, and MLning (ooclt) made a preliml-nary positive AVF
detemlnation for alL portions of Quitchupah Creekr 4nd a preliminary
negative AVF determination for Christiansen Wash. In upper QuitchupahCreek (above the confluence with Christiansen wash), f lood irrigation is
currently praeticed uslng waters diverted from Quitchupah Creek and from
the Maddy creek watershed. The lower reaches of Quitcirupah Creek are
not f lood irrigated; however, Lnsufficient information regarding
regional  f lood i r r lgat ion pract ices was provlded to assess the
capabil ity of lower Quitchupah Creek (bel-ow the confluence with
christLansen li lash) to be flood irrlgated. chrlstiansen l,Iash crosses the
irrigated lands which use water dl-verted from Muddy Creek. No water has'
histor ical ly been diverted dlrect ly f rom Christ tansen Wash i tsel f .
Based upon rough estLmates of the water availabil lty in christianseu
wash, the DOGM calculated that sufficient natural f low is avallable to
flood irrigate approximately 11 acres. An area this sl.ze is probably
too smal l  to be agr lcul tural ly useful .  I lowever,  the state re-served i ts
final determination unti l addltlonal Lnformation on regf-onal f lood
irr igat lon pract lces could be provided.

In Fal1,  1983, a report  was prepared which descr l -bed regJ.onal  i - r r igat lon
praetices in Emery and Carbon counties Ln cent.ral utah. This reporr eras
submit ted to the State for  review in October,  l -983. This report  was
based uPon a fieLd vlslt to the mine sJ-te, and. upon intervLews with
Messrs. Gary Moreau and Bob Fish of the scs ln piice, and qirh Mr. C1yde
Llortenson of the Muddy creek rrrigatlon company in Enery. These
indt 'v lduals ate recognized experts wl th r" . i . " i  to regl-onal  i r r igat ion
practLces in the area of the Emery Mine. Tire regionai report concl-udes
that Quitchupah Creek, below the confluenee with Christi"os"o 1fashr €r;1d
christiansen wash are noq Alluvial vaLley Floors. There is no evid.ence
of histori". l 

-f 
lood irff iation along the lower reaches of Quitchupah

Creek. rn addition, the valley ls ioo narrow and the terraln too rough
to suPPort  v iable f lood i r r igatLon act iv i t ies.  Ihere is no preced.ent in
the region to f lood irrigate similar val-Leys.

A11 flood irrigation which ls currently oceurring in the Christiansen
tr'Iash valley is- based upon rdater from Muddy Creek whlch is supplied by
the Emery Di tch.  There is no histor ical  use of  water f rom chr istLansen
Ifash for ' i r r lgat lon in the Chr ist iansen Wash val ley,  The stream channel
is t tmuch too incised and deeptt  to ut l l lze water direct ly f rou the wash.
The amount of  d i tchlng reguired to deLlver the water to potent ia l ly
i r r igabLe f ie lds woul-d not be just i f ied given the amount of  water
avai lable f rom Christ iansen Washrs 13 square ni le watershed. In
addition' water quality in ChristLansen l{ash has a very high salinity
hazard and a medium sodium hazard, and would, therefore, be unsuitable
for f lood l r r igat ion.  Final ly,  reglonal  f lood i r r igat ion experts rdere
not ardare of  any regional  precedent to develop loeal  f lood i r r igat ion
systems in val leys wl th characterLst ics s iur l lar  to those of  Chr ist iansen
Wash.
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Thls report serves two purposes. The first ls to provlde ad.ditional
information coneerning areas of potential al1uvla1 valley floor located
along uPPer Quitchupah Creek, The second purpose is Lo respond to
specific questlons from the DoGM with r"g"rd to water avail-iuit ity in
Christiansen lJash and with regard to regional f lood irrigation
p r a c t i c e s .
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SECTION 2

QUTTCHUPATT CREEK

2.1 AVF DETERMINATION

The upper Quitchupah Creek va1ley contains unconsotldated stream-latd
deposlts (Plate I of the permtt appl icat lon) and has suff icienc lrarer
for flood l-rrlgated agrlcultural actlvl.tl,es as evidenced by on-golng
Lrrlgatlon actlvltles which utlltze QuLtehupah Creek water. An
assessment of the annual runoff Lndlcates that suffLcient water could be
avaLlable to flood lrrigate 300 to 400 acres along rhe Quitchup:ih Creek
vaLley. The inltial alluvlal valley floor lnvestlgations (Watec, Inc.1
L980) did not ldenttfy. any areag of subl-rrLgatl.on 

"loog 
the Quitehupah

Creek val ley.

Based uPon thts Lnfornation (that: relatlng Eo the appllcatton of AVE'
geomorPhlc and natet-avatlabtltty crlterf.aF and' tha't. available from soll
surveysl;'; 'discrete areas of the upper Quitchupah Creek valley have been
deteruined to be a potentlal aLluvial valley f loor. lTibser':'areas, o{
potenttal alluvlal valley floor elther preseutly support or have rhe
capablllty of supporting, flood lrrl.gated agrl,cuttural activities. Tire
areas of potentl.al alluvlal valley floor along the upper Quttchupah
Creek val-Iey are shown on Figure 1. Appeadlx 1 contalas soll.and
agrl'cuLtura1 use Lnfornation pertinent to the preclse deflnttton of the
potentl.al AVF areas.

2. 2 .,,ADDITrONAL.FACTORS

Wtthtn the boundarles of the potential alluvial valley floor areas shom
orl Flgure 1, several specffl.c areas have been tndivtd,ually identified,.
Those areas of potenELal alluvJ.al valley floor io Sectj.ons Zg and 32
(T22S ' R6E) are ellgtble for exemptl,on from cerral.n alluvtal valley
floor provLslons by reason of being assocLated wLth underground coal
mlnlng activltLes that, in the years preceding August 3, 7gll, produced
coal in cormercJ-al quantlties and were located wtitrtn or adjacent to
alluvial val-ley floors, For these areas (Area I shown on Ftgure 1) ,
denonstratLoes are not requlred that ml.ning actLvLties would not
discontlnue, J.nterrifi'E, oi preclude farnlng on the alluvial valley
floorr oE that niuing operatlons would not naterLally danage Ehe
quantlty and quality of water ln surface and underground systems chat
supply the alLuvial va]. ley f loor (L.e., these areas are grandfathered).
Ilowever' mLnJ.ng operatl.ons Ln these areas must stlll courply with
performance standards whLch tnclude the requiremeu! that the essential
hydrologic funetlonE of the alluvial valley floor be preserved during
the ninlng and reclanatlon process. Ic should be noEed that che
actlvely f lood-lrrLgated area north of Quitchupah Creek ln Secrion 29 is
lrrlgated by waEer supplled from Muddy Creek.

Portlons of the areas of potentlal alLuvtal valley floor in Sectlon 30
north of the Quttchupah Creek channel (Area II shown on Flgure 1) are
currently flood lrrlgated sith water supplted from Muddy Creek and
dellvered by the Emery Dlt,ch. I' lrese flelds are nor eliglble for Ehe
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exemptlon. As polnted out in previous submittals, these areas whl.ch are
presently f lood Lrrl-gated w-tth waters dLverted from Muddy Creek do not
quallfy as actively flood LrrLgated alluvial valley floors slnce this
water is from another drainage basin. t lowever, this area and areas in
Sect ions 19 and 30 which are not curreat ly i r r lgated but are capable of
irri-gatl.on based on soil type, are underlain by unconsolidated
stream-latd deposi ts which have the potent ia l  to be f lood
irrigated by ltater from Qultchupah Creek. As a result, these areas are
a potential AVF because of thelr capabll-tty for f lood Lrrigation.
l lLning operations affecting these areas sr,tst conply with the perforrnance
standard which requires that the essential hydrofogfc functlons of the
alluvial valley floor be preserved during the minJ.ng and recLamatlon
P r o c e s s .  ,

Only one Portion of potential AVF area ls acttvely flood irrlgared wlth
Qultchupah Creek waler. Ttri,s is Jack Lewis' fteli located to the south
of the Quitchupah Creek channel. (Thts area Ls identif ied as Area III
on Figure 1.)  The port ion of  th is f te ld loeated in Sectton Zg is
eligible for t 'he exemptl-on dLseussed above. l lowever, the portion of t,he
fleld Located ln Sectlon 30 is not e1igl-bLe for the exemption. For the
non-exempt area (Area rrr) , i t l-s necessary to show that: 1) the
Proposed operatioas wouLd not lnterrupt, discontlnuer or preclude
farrning on the aIluvial valley floor; and 2) the proposed operations
would not materially damage the guantity and qualtty of watlr in surface
and ground water systems that supply the alluvlal vattey floors. In
addition' the performance staudard requirlng that the essentlal
hydrologic functions be preserved during th- ntning and, reclanatlon
process  a lso  appJ_ les .

2.3 AVF FII{DINGS

F9t the Purpose of roaking the required alluvJ.al va11ey f loor f indl-ngs,
the uPPer Quitchupah Creek alluvlal valley floor can be dlvtded into two
categories. A11 three of the alluvial valley floor f indlngs must be
nade for the non-exempt portions of Jack Lewist fLeld (Area III). For
the rernainder of  the'al luvlal  val ley f loor ( i .e, ,  the exempged port ions
of Jack Lewist  f ie ldr  the areas f lood l r r igated v. I th water suppl i "d f rom
Muddy Creek, and areas of alluvial valley floor not currently- ieveJ.oped
for f lood l r r igat lon agr lcul tural  purposes) a f indtng that the essent la l
hydrologlc functLons of the alLuvial valley floor are preser,red, nust be
made.

i. 3.1 ..- - JJB . Proposed. _OJg:gtio3_s.-.would_ Not
Preclude Farnj!.Irg

$r_tg3:-r_up-t_p!_s_c93_t_ing-r__os

The ProPosed mining and reclamation operatlons would not interrupg,
dLscontinuer or preclude farmlng operations in the non-exempt poitioos
of Jack Lewi.sr f ieLd. No surface disturbance would occur Ln this area.
Ttre proposed operation is an underground minlng operatlon and, the
surface facLl i t les assoclated wl- th the mine are located at  the
confluence of Quit,chupah Creek and Christi.ansen lfash, downstream from
any areas ldent l f ied as potent ia l  a lLuvial  val ley fLoors.  Port ions of
Jack Lewisf  f ie ld would be undermined by the proposed operat ion.  As
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shown on Figure I a sub-main would be drl-ven along Ehe southern boundary
of Jaek Levis? field. Access along the sub-main wouLd be nainEained by
l i lu i t ing the extract ion of  coal .  A.  a resul t r  no subsid,ence ef fects are
expected in this area. During the 5-year per:nit termr rro other mining
activit ies would occur beneath this portion of the potential alluvlal
val ley f loor:  rn other port ions of  t t t "  permlt  area, coal  would be
extracted usiog partLal  p i l lar  reeover]r  nethods. Subsidence could occur
in these areas. Howeverr  a suf f ic ient  buffer would be naintained to
avoid dLsturbLng the non-exempt portions of Jack Lewist f leld..

2,3.2 ThaPrg-p-_o_sg_d_-9pe_re$ens Wou-td Nor Mareri3.]f]r--Dggg_eg__rlg.
_r-1 y!Ii:Si!i:;oi:if,_esr"pi,r1rtr-e_gf_rsy_i=a]_rs11sr.

Floor

The proposed operations would not naterially daurage the quantity and
quality of water in surface and underground lrater systelns that supply
the non-exeupt portions of .Iack Lewisr f ield.

Quitchupah Creek is the partial source of water used, for f lood
irrigation in Jack Lewist f ield. This water ls dlverted from QuitchupahCreek uPstream of the proposed perrnit area, and is brought to the
irr lgated f leLds by way of  a diversion dLtch (shown on Figurb l ) .  Ihts
diversion flows along the south slde of the Quitchupah crfek valley, an6
delivers water to Jack Lewisr f leLd. The delivery ait"t crosses an area
of a mine panel where extraction wtll be l luri.ted to protect an occupied
structure,  and, as a resul t r  Do subsidence ls expected to occur (sel
Chapter L2). Therefore, minlng activit ies would not be expected, to
af fect  e i ther the grade or the iategr i ty of  the de!- ivery di tch.

I lydrologic ef fects of  the proposed nining operat lons were ident i f ied in
the DoGMr s Draf t Technical AnaLysis for ttt.- Emery Deep Mine. Two of the
imPacts identif ied in that analysis would affect the quanrity and the
qui' l l ty of f low in Quitchupah Creek, fhese iupacts are a potenrial
decrease in ground rf,ater dl.scharge through the subcrop of ln. upper
Ferron aquifer to QuLtchupab Creek and to Christiansen !{ash, and a
pot 'ent ia l  change in water qual i ty as a resul t  of  the discharge of  water
from the underground workings to an ephemeral trlbutary of Qiitchupah
Creek. Both the subcrop area of the upper Ferron aquiier and the mine
water discharge pond are loeated downstream from the point where water
is diverted from Quttchupah Creek, and d.ownstream fron the non-exempr
port ion of  Jack Lewisf  f le ld.  As a resul t ,  nei ther the quant iEy tor  the
qual i ty of  water suppl ied to the f ie ld would be af fected.

2.3 .3 The ,P_rgpg_sed_ _opr_a5_r_ogrg_ !SggI:SSS-qy_"_ _r!t:gg!,ggl_&. S!r_i:,gAnd Rectamarlon -P'baal' 
EG- E;;;;l-iar-j1y!i!r_reg!_e_ i[l_".E&_ EE]]y_laI- - : - - ; - -

Coal nining operations are requlred to preserve throughout the rnining
and reclamation Process the essentJ"al hydrologic functLons of alluvial
val ley f loors. I lowever, as stated in obuts gvr Guidel ines (U.s.
Departnent  of  rn ter tor ,  l9g3r  prr r - lO) ,  t ' the term rpreserver  is
underst 'ood (based on legLslat ive history) to have two meanings,
depending on whether the alluvial valI-ey fLoor is within or outside rhe
affected area. For al luvLal val ley f loors wlthin the affected area, the
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tera rpreservet neans that the essentLal  hydrologtc funct ions must be
- reestabl tshed dur ing reclarnat ion.r t  For al luvial  val ley f loors ouEside

of the af fected area, the essent ia l  hydrologle funct ions must be
maintai.ned. The essentLal hydrologic functions of the non-exempE
portlons of Jack Lewist f ieLd would be naintained throughoug
rnlning and reclamatlon. If the essentl-al hydrologlc functions ln other
areas of  potent ia l  a l luvi .a l  val ley f loor are af fected by the proposed
mining oPeratlons ' they wil l be reestablished durJ.ng r"tl.rrt ion.

The tetm, t tessenttal  hydrologi-c funct lonst ' ,  refers to the hydrologic
role of va1-leys in providlng water that is usefully availabie for
agrJ-cul tural  purPoses. Broadly def i -ned, thLs ineludes those geologic,
topographlc, hydrologlc, and biological characteristics which uake che
valley agrlculturally useful. In the case of the areas of potential
a1luviaL valley floor ln upper Quitchupah Creek, rhe essenriaL
hydrologlc fuactions are those characteristlcs which Eake areas of the
uPPer 03ritehupah Creek valley suitable for f lood irrigated agrlcultural
actlvit ' ies. The essentLal hydrologic functions of th; areas of the
upper Quitchupah creek vall-ey whieh qualJ.fy as AvF incLude:

1. A geomet'ry and physical character Ehat ane suitable for f lood
5-rrigation. The valley bottom is broad and flat. The valley fi l l
deposLts are not severely eroded, and the stream channel is not
deeply lncised;

2. The runoff characterLstics of Quitchupah Creek are suitable for
flood i.rrlgation. Quitchupah Creek is a perennlal stream which
provLdes a suf f ic ient  guant l ty of  water for  f lood l r r lgat ion.  The
water qual i ty is sui table for  f rood i r r igat ion;  and

3. the soi l -s associated with the val1ey f i l l  rnaterLal  are,  in part ,
. suitable for f lood irrigatLon as evidenced by ongoing fl"ood

irr lgated agr icul tural  act lv i t ies.

In t 'he non-exempt portions of Jack Lewis' f ield the essentlal hydrologlc
functions of the potential alluvlal valley floor would be preserved,
throughout the urlnlng and reclamatlon process. No surface disturbances
are proposed in th is area, and the val ley bottom sol ls would not be
disturbed. Coal extractlon along the proposed sub-main would be
lintted, and no subsldence is expected in thLs area. Therefore, the
geometry and physical  character of  the f le ld would not be af fected by
the proposed urining operatl-on and would continue to supporg flood
irrigation. AddltlonalJ.yr 8s discussed above, the quantity and quality
of the water which sirpplles irrlgation water to the field would^ not be
affected by the proposed operat ions.

I f  the essent ia l  hydrologic funct lons of  the remaining areas of
potentlal alluvlal valley fLoor are affected by the proposed urining
operat ion'  they would be reestabLished as a part  of  reclarnet ion.
However,  i t  is  noE expected that the essent ia l  hydrologic funct tons
would be af fected. A subsidence buffer zone has been establ ished along
the course of  Qui tchupah Creek. As a resul t ,  Ehe integrLty of  rhe
st'ream channel would be mai.ntained, and no changes in streasl channel
gradient are expected.
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The Draft TechnLcal Analysls identlf ied two potenrlal inpacts Eo the
guantlty and guallty of f low ia Quitchupah Creek. A d,ecrease in ground,
water dLscharge through the subcrop of Lh. ,tpper Ferron aquifer to
Qultchupah Creek and ChrtstLaasen wash would occur downstieam of any
area of potentlal alluvLal valLey floor. In addltl-on, miae water is
pumped frou-the underground workings and is dtscharged to an ephemeral
tributary of Quitchupah Creek. This dLscharge is also located
downstream from areas of potentlal alluvlal valley floor.

Beneath areas of exenpted alluvlal val-ley floor and beneath port1ons o.f
areas of potentlal AVF north of the stream ghannel, coal *o,rid b"
extracted using partiaL pil larLng techntques. Although not antlcipated,
subsldence could occur ln these areas. ExperLeoce ln other portlons of
the permit area indtcates that, should subst"dence occur, lt wouLd
manifest  i tsel f  as snal l ,  c l rcular,  isoLated, local ized depressions.

In the areas of potentlal alluvial valley floor, maximum subsl-dence
could range fron 2 to 5 feet depending upon overburden thlckness. (See
subsLdence projections l-n Chapter L2 of the permlt applicatlon). These
depressLons could l inlt the agrl.cultural use of affected areas. Areas
of Potential AvF whtch experlence subsidence as a result of und,erground
nlning wil l be restored to a topography vhlch is conducLve to flood
l-rrigation (cropland cases) and whlch exhiblts a stmil-ar agricultural
productlon rate to what occurred before dlsturbance.

Each part lcular subsldence si te has l t rs ordn character ist ics,  t ,hus
reclamatlon of each area wll-l be treated on a case by case basis.
Eowever, there are two basic reclarnatLon options, which Consol wil l use
depending on the parEicular cl-rcunstances of each site: (1) Ttre cut and
fil l  method- Thls rnethod first involves removing the topsolls in the
affected area and stockpll ing them. Following topsoil reuoval, the
surroundl-ng topography is graded into the subiidence area and, reshaped
to f i t  the adjacent landforn.  The stockpl led topsoi l  is  then respread
to an even depth over the affected area. This urethod is the prefirred
method, and wil l be used on all rangeland areas and on all cropland
areas which have a topography which lends itself to this nethod without
disturbing aD, unnecessarlly large amount of adjacent area. (Z) Ttre
borrow site method ' Cropland substdence areas whLch have a surrounding
topography that is too flat and thus would requLre dlsturbing an excess
auount of adjacent land wLll be reclaimed by itris method. The"e sl-tes
w111 be reclaiued by flrst removl-ng the topsoil Ln rhe affected area and
stockpil ing lt. Then, suitable ft l l  material wil l be brought frou an
aPProved borrow site. After the flt l  dirt has been graded smooth, the
stockpi led topsoi l  y i l l  be respread over the af fected sl te.

Af ter t 'opsoil ing ln etther optional case, the reclalned sltes wil l be
ready to resune the same basic Level of land use that was uti l ized prl-or
to subsiderlce. Rangeland sites'wLll be drl1l seeded wlth a nattrve
rangeJ-and seed mlx, whlle cropland areas w111 be seeded to whatever the
predJ.sturbance crop tras.
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2 .3 .4 AVF Moni!g!-ln&

Consol has prevLously subuitted a hydrologlc monltoring plan and a
subsldence monitorlng plan. (Ihese are lncluded, in Chiplers 7 and LZ of
the pemLt applLcatl.on' respectively.) Much of thls monitoring would
occur in or adjacent to areas of potentlal alluvial valley floor and
woul-d serve to demonstrate that the alluvtal valley floor perfor.mance
standards are belng met. ID addi.t lon, specifLc aspects of areas of
potential aLluvtal valley floor would also be monitored.

In order to ensure that farmlng on the non-exempt portions of Jack
Lewist f ield is not Lnterrupted, dLsconti .nued, tr  preeluded,
agricultural actlvLEles would be inforrnally monitoied by m1ne personnel.
If any ehange ln agricultural actlvLtles is observed, tire operator wllL
investigate the cause, and the utah D0GM will be notLfLed.

In order to ensure that the supply of water to the non-exempt portlons
of Jack Lewist fleld is not rnaterlally danaged, the euJ.tchuiah Creek
irrLgation dltch wtll be vLsually inspecred before and during rhe
growing season. This wl1t ensure that the structural integrity and the
grade of the ditch w111 not be adversely affected.. In addltlon, the
mine operator wLll maintaln coumunicatlon with the operator of the
irrigated fleId ln order to qutekly identlfy 

"osp"crld 
probLems.

Flnally, ln order to demonstrate that the essentLal hydrologic fuoctlons
are reestabltshed as a Part of reclamatlon, the operator wl1l conduct a
topographic survey of potential AVF areas in the upper Qultchupah Creek
val-ley bottom prlor to bond release. This will ensure that thl physical
character (topography) of these areas are capable of supportlng ilood
lrr igated agrlculture.
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SECTION 3

CHRISTIAIISEN WASII

In its January 27, L984 letter, DOGM asked several specific questions
concernlng water avallablLity in Chrlstlansen Wash and regional f lood
Lrrigatlon practlces in the Emery area, This sectLon provldes responses
to those quest lons.

1. lltrat is the mean annual _f_lgy_ g"d_d$!4!"t&n 1n Christiansen Wash
exc].usfve of

Ihe fl-ow characterlstics of Chrtstiansen Wash are greatly influenced by
irrigation return flow from Muddy Creek lrrigatLon water, Sl.nce
hydrologlc data was not collected prLor to the agrlcultural use of water
in Christlansen Wash, is is not posslble to dlrectly identlfy the
naturaL flow condltions. Eowever, the natural flow condltlons can. be
estimated by abstracting the effects of return fl.ow from the existing
flow data.

fhe US Geological Survey nainEaLns a gaglng statlon on Christiansen Wash' 
downstream from the area of flood irrl.gatlorl. Mean nonthly yields for
Water Years L979 L982 are provided in Table 1. (Data from lJater year
1983 was not used because they were consldered to be anomalous. ) The
mean annual yield durlng thls same pertod was 2103 acre-feet.
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TA3LE 1

CERISTIA}ISEN WASH-  . .
MEAI'I MONTTILY YIEI,D

t^lArmlgez

Month

October

November

Deceuber

January

February

March

April

May

June

July

August

September

Mean Annual Yteld

Yean Mgej-hly_Yteld (Ac.. {t . )

2 ,L03

L42

106

63

62

90

139

242

296

328

27L

L24

240

i0



Approxlnatel-y 6A% of flow occurs durLng the growLng season (May ro
Septernber). In contrast, approximately 777" of the runoff fn Uuddy Creek
occurs during the growlng season,

ftre poLentLal lrrlgation return floll in Christiansen l{ash can be
estlmated from the acreage of flood trrigated flelds located along
Christl 'ansen I'Iash. ApProxlnately 2000 acr"" of the area identifled as
Quat,ernary Alluvlum ls flood lrrlgated along the Christiansen trIash
val ley. Based uPon regional practlces, water is appl led to these f ields
at an annual rate of 4 acre-feet/acre. Therefore, approxLnately 8000
acre-ft. of lvater from the Muddy Creek drainage ls aptff"a ro fields in
Chrlstiansen Wash each year.

The irrlgated flelds are used for lrrigated pasture and for hayland.
I'trese crops would have an estimated consumptive use of 2.7 ft.' lyeat.
(Accordlng to Table L4-2 (Liosley and Franz{nl, LglZ), rhe consumprlve
use for  ar fa l fa  is  z .g f t . lyear  and f  or  v iLd hay is  2.6 f t . ly"" r . )  .
Therefore, approxirnately 51400 acre-ft. of rrt"r woul-d be consuned
annualLy by the croPs. Thls leaves approximately 2,600 acre-ft. of
water that is dellvered to the flelds but is not consumed by the
irr lgated croPs. Givec the relat lvely f lat topography of t i"  f lelds,
much of this excess would percolate downward biyond the root zorre and,
would not be used by crops. Water percolating 6elow the roog zone would
enter the stream/alluvlal- aqulfer systen, and wouJ.d potenttally become
return flow ln Chrlstiansen Wash. Thls estimated percolatlon loss is 33
Percent of the water delivered to the fteld. Linsley and Franzini
(1972, P. 400) state that trthe usua]" range of percol.atLon Loss is from
L5 to 50 percent of the applied water.rf The rrrln" predlcted, here fal1s
well withLn the expected range

If aL1 of the estlmated percolatl.on loss from J.rrigated flelds located
on alluvial deposits became return flow, the estimated return flow
(21500 ac. f t . /year) woui.d exceeci the mean annual yield (zrtog
ac.-f t  - lyeax) of Chrtst lansen wash at the Us Geoloi ical dui.r.y gaging
statl'on' This indLcates that much, if not all, of the flow oiserved at
the gaging statiotr is the result of lrrigation return flow, Thls
concLusion is suPPorted by the poor qual-l.ty of water in Christiansen
ltrash (Watec, 1980), and by the ob".r.r"tions of Mr. Clyde Mortenson of
the Muddy Creek lrrl.gation Conpany. Mr. Mortenson states that (personal
conmunl.catlon, 1984), Christlansen Washr above the area of fl_ood
irrigation, flows only in the sprlng and in response to thunderstorns.
Durlng the rest of the year the stream is dry.

2;- 9oll9 tl" IEats]t-}g -9!r1-"ltens9g--Ues3t-!5:--d-e-1iv-ered--rg-$t_"_ i_rglg3r_t_ed
alluvial l-ands ly_p33l$ss:ss@:ggF?r i *il'!'!-!.'sitgt 

--v-

Water in ChrlstLansen l.Iash could not be delLvered to the irrlgated lands
by practLces currently used in thE-reglon. The standaid flood
irrtgatlon practlce in Emery and Carbon Countles is to bulld storage
reservoirs on the najor perennlal streams in the area and to develop
wl.despread dlt-ch systens to dlstribute stored lrrigation waters. The
natural f 1ow regime l-n Chrlstlansen Wash appears to be ephemeral, and
accordlng to Mr. Clyde Mortenson (personal conmunication, 19b4),
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attemPts to construct e reservolr on ChristLansen Wash in 1929 were
abandoned- ( The reasons that the project was abandoned are not known.)
In addLtionr 8s lndlcated in the 

"ss."srent 
of regional flood trrlgatlon

practices subultted in October, 1993, the valley of Chrlsrlansen Wash ls
too incised and deep to utllize water directly iror the wash. The
amount of ditchlng requlred woul-d not be Susttfted glven the linited
amount of water avallable from the snall watershed..

3i=, 
=rti=1.,f8r.!!?1 ptt"ti"", ltgl-ellqlt-ggjst lsl "".rl,.

Ls needed for
agricultural use?-

Accordlng to Dlr. Rex Bunderson, supenrlsor, Agrtcultural Stabilization
Conservation Serrrice, Emery, Utah (personal eotn'rnunicatLon, 1980), the
amount of water whlch has historlcally been used for lrrliatton in the
F.nery area ls approxinatel-y 4 acre- f t. I acte.

4. Rggiona]ly_,
economlc uni.t?

!'-"ltglggr-rgg-1-r-urslgt-s-ogsgs-g_g_ulgg!

Accordl.ng to Mr. Clyde Mortenaon (personal comnrunlcati.on, 19g4), the
sLze of farursteads ln the area ranges from a mlnlmum of 40 acres up to
200 acresr ox greater. As an exaryLe, Jack Lewist contlguous farmitead
consists of over 700 acres.

5 - would instream warer be_ avaLlabrg_.to , ."ppo;r- f"IPlJ.rg q}e__r33lr_slsr
%

Sufficient water wouLd ngt be avaLlable to support farning if no
transfer of water from 6E-ay Creek existed. The obsenrations of Mr.
Clyde Mortenson indLcate that the natural flow regLme of Christiansen
I^Iash is epherneral. (See response to questlon I above.) As indicated in
Ehe assessment of regLonal flood lrrLgatLon practLqes, subnitted
October'  1983, the standard f iood I-rr l-gatlon practlce is ro bul ld
storage reserrroLrs on major perennl-al streams !n the area. Thls
reglonal pattern lndtcates that epheueral dralnages do not provide
suf f icient water to support f arming.

6. Is tt a regLonal pracrl_e._e__ro lggp_f{grer ggg_grrean c}Bglrglgr_glrg
:l:::::|_--are cnere anffi$@:rtrere str."r_c!gE €gre- - I - ; ' - 5 - - - e -  - - - - - -  

J - : - - - -  
- '

Accordlng to Mr. Clyde Mortenson (personal conqnunleatlon, 1984) it
not the regional- practice Eo putrp water from the streams.

He was unaware of any area l-n the reglon where punplng occurred.

t 2 -
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APPENDIX

Soil and AgrlcuLtural Use Informatlon
Pertlnent to AVF DetermlnatLon



So' i l s  wh ich  occupy_ lhe  area  a long the  upper  Qu i tchupah Creek  va l ley  in
wh ich  Quaternary  a l luv ium v las  mapped on  P la te  t  o f  Append ' i x  X I - l  jnc lude
the  fo l low ing :

A1 luv ia l /Gu1 I  ied Land (At ' { /cU)
*  Beebe loamy f ine sand,  1 to J%o s lopes (BeB)
i  q i l l j ngs  s ' i 1 ty  c lay  loam,  1  to  3%-s lopes  (g te )
*  q i l l i ngs  s i l t y  c lay  loam,  L  to  G% s lopes ,  e roded  (81C2)

l f ipe ta-Bad land Assoc ia t ion ,  3  to  3a% s lopes ,  e roded (cecz)
ch ipe ta-Persayo complex ,  1  to  B% s lopes ,  e roded (cpBz)

i  Hunt ing  c lay  loam,  0  to  S% s lopes  (Hn)
*  Hun t ing  c lay  loam,  L  to  3% s lopes  (Hs)
*  K i l l pack  loam,  1  to  3% s lopes  (KpB)
*  K i l lpack  loam,  3  to  6% s lopes ,  e roded (KpCA)
.  fersayo-chipeta complex,  1 to z0% sropes,  eroded (pcEz)
*  Penoyer  loam,  L  to  3% s lopes  (peB)
* Penoyer loam, 3 to 6?[ slopes, eroded (pe0z)

Rafae l  s i l t y  c lay  loam,  1  to  g% s lopes  (Ra)
*  Ravo la  1oam,  L  to  3% s lopes  (n tn1

Ravola-Bunderson complex,  1 to 3% slopes,  eroded (nugz)
Sa l ta i r  s i l t y  g lay  loam,  0  to  3% s lopes  (Sa)
Sha le  ou tc rop  (Sn)

These so i l s  a re  shown 0n P la te  2  o f  Append ix  X I - l  and so i l s  ser ies  and
map un i t  descr ip t ions  are  presented  fo r  them in  Chapter  V I I .

Those maP un i ts  marked w i th  an  as ter isk  a re  capab le  o f  and are
recommended fgr  i r r igat ion by the Soi l  Conservat ' ion Serv ice (1970).
Those unmarked are  e i ther  no t  su i ted  or  a re  poor ly  su i ted  to ' i r r i !a t ion
as n9!9q by the SCS (1970).  Al l  o f  the unmarked map un' i ts  are in-
capab i l i t y  C lass  V I I  So i l s  hav ing  very  severe  l im i ta t ions  tha t  make
them unsu i ted  to  cu l t i va t ion  and tha t  rbs t r i c t  the i r  use  la rge ly  to
g raz iRg '  w0od land ,  oF  w i ld l i f e .  MOSI  o f  these  C lass  V I I  so i l s  l re
l imi . ted by eroslon,  however,  the Rafael  soi l  is  l ' imi ted by wetness and
land  o f  the  sha le  ou tc rop  un i t  i s  l im i ted  by  so i l  tha t  i s -sha l1ow,
droughty '  or  s toney.  For these reasons,  th i r  above unmarked soi l  ind map
un i ts  were  exc luded f rom c lass i f i ca t ion  as  areas  o f  po ten t ia l  AVF.
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