




CHAPTER 13

I,JASTE ROCK DISPOSAL SITE
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13.1  lgqpe

Th i s  chap te r  de ta i l s  t he  p roposed  deve l cpn ren t  app rox jna ie l y  2 .5  m j l es
sou 'uhwes t  o f  t he  ma in  f ac i l i t i e s  ca l l ed  t he  l r Jas te  Rcck  D i sposa l  S i t e .
Th i s  a rea  was  chosen  f o r  a  r ock  d i spcsa i  s i t e  because  o f  t he  ba r ren
na tu re  o f  t he  so i  I  s ,  t he  geog raphy  o f  t he  a rea ,  t he  ab i ' l  i  t y  t o  access
the  l and  and  t he  p rox im i i y  o f  t he  s i t e  t o  t he  m ine  s i t e ,  The  a rea  i s
shown  on  Map  t 0 i 7  and  con ta i  ns  app rox ima te ' l y  30  ac res .

The  d i sposa l  s i t e  w i l l  be  used  as  a  l and f i l l  f o r  excess  rock  t ha t  i s
gene ra ted  a t  So ld i e r  Canyon  M ine  du r i ng  m in ing  ope ra t j ons .  The  rock
w i l l  be  t aken  f r om the  m ine ,  tFucked  down  the  canyon  and  depos i t ed  a t
t he  s  i  t e .  The  d i  sposa l  s ' i  t e  w i  I  I  be  used  con i i  nuous  1y  t h roughou t  t he
l i f e  o f  t he  m ine .  The  qua l i t y  o f  t he  d i sposed  rock  i s  g i ven  i n
Chap te r  6  and  a t  t he  end  o f  t h i  s  chap te r i  n  t he  co r respondence
sec t i on .
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t3 - 2 l4ellrlrsglrgl_sl_lllere:.!
The  1  ega l  and  equ j  t ab l  e  owne r  o f  r eco rd  c f  t he  was re  nock

d i sposa l  a rea  i s :

Su r face

Coa  I

The  1ega1
the  was  t e  r oc  k
i s  l oca ted  a t

Un i  t ed  S ta tes  o f  Amer i  ca
U .S .  Depa r tmen t  o f  t he  i n te r i o r
Bu reau  o f  Land  Managemen t
U tah  S ta te  0 f f i  ce
Un i ve rs i t y  C lub  Bu i l d i ng
Sa l t  Lake  C i t y ,  U tah  84111

Un  i  t ed  S ta tes  o f  Amer i  ca
(add ress  same  as  above )

and  equ i t ab le  owne rs  o f
d i sposa l  a rea  a re  shown

the  end  o f  t h i s  chap te r .

r eco rd  o f  a reas  con t i  guous  t o
on  D raw i  ng  C  15  i .  Th  i  s  d raw i  ng

The re  a re  no  I  easeho l  d
was te  rock  d i  sposa l  a rea .

o f  Amer i  ca
as  above )

Co rnpany
ie l d  Avenue

ox  358
o rado  80235

' i  n t e res t s  f  o r  t he  su r f  ace  o r  coa l  i  n  t he

Uni ted  S ta tes
(address  same

Sunedco  Coa l
7401  W.  Mans f
Su i te  418
Pos t  0 f f i ce  B
Lakewood,  Co l
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Brg!!_gi_El!ry
The  l ega l  desc r i p t i on  o f  t he  was 'ue  rock  d j sposa l  a rea  i s :

5.  I /2 ,  S .  I /2 ,  S . t ^ / .  I /4 ,  S .E .  1 /4 ,
Sec t ion  24 ,  T .  13  S . ,  R .  11  E . ,  S .L .B .

N.  L /? ,  N . l ^J .  1 /4 ,  N .E .  1 /4 ,
Sec t ion  25 ,  T .  13  S . ,  R .  11  E . ,  S .L .B .

&  M.

M

Sold ie r  Cneek  Coa l  Company  bases  the i r  r i gh t  to  en te r  and  use
th is  s i te  fo r  was te  rock  d i tposa l  on  the  acqu i i i t i on  o f  a  r igh t -o f -way
f rom the  U.S-  Depar tment  o f  the  In te r io r ,  Bureau  o f  Land  Man igement .
A  copy  o f  the  r igh t -o f  -way  app l  i ca t ' i on  i ;  p rov lJea  in  the
cor respondence  sec t ion  o f  th i s  chap te r .

1 J -  3
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13 .4  0pe ra t i ona l  P lan

In i t i a l  Deve lopmen t

In i t ' i a l  deve iopmen t  a t  t he  was te  rock  d i sposa l  a rea  has  been
p ianned  t o  s ta r t  c i u r i ng  t he  summer  o f  1985 .  The  i nc i p j en t  wo rk  a i  t he
s i t e  w ' i l l  i n c l ude  t he  cons t ruc t ' i on  o f  a  sed imen ta t i on  pond  and
assoc ' i a t ed  d ra i nage  s t r uc tu res ,  t he  cons t ruc t i on  o f  t he  t opso i l
d ra i nage  channe l  and  be rm ,  t he  re l oca t j on  o f  t he  access  road  and  some
mino r  upg rad ing  o f  t he  access  road .  Map  E020  l oca ted  a t  t he  end  o f
t h ' i  s  chap te r  dep i  c t s  t h  j  s  i  n i  t  j  a l  deve l  opmen i .

Cons t ruc t i  on  o f  t he  sed imen ta t i  on  pond  w i  I  I  be  done  us  i  ng  t he
so i  I  s  f  ound  on  s ' i  t e .  The  a rea  t o  be  used  w i  I  I  have  a l  I  vege ta t i  ve
ma t te r  r emoved  and  t he  embankmen t  f ounda t i on  sca r i f i ed .  The  so i l  w i l l
be  p l aced  i n  success i ve  l aye rs  o f  l oose  ma te r i a l  no t  exceed ing  s i x
i nches  i n  dep th  a f t e r  compac t i on .  The  ou t s l opes  o f  t he  pond  sha l l
have  a  s l ope  o f  2 : I  and  t he  i nne r  s i opes  sha l l  have  a  s l ope  o f  2 .5 : I .
D raw ing  C153  l oca ted  a t  t he  end  o f  t h i s  chap te r  shows  t he  c ross
sec t j ons  o f  t he  pond .

The  sed imen t  pond  des ign  ca l cu la t ' i ons  a re  g i ven  i n  Sec t i on  9  o f
t h ' i  s  chap te r .  The  t o ta l  embankmen t  he igh t  w ' i  

' l  
I  be  10 .0  f  ee t  and  t h i s

w ' i  I  I  p rov i de  a  t o ta l  s t o rage  vo lume  o f  7 .2  ac re - f ee t .  The  embankmen t
top  w id th  i s  10  f ee t  and  t he  pond  d imens ions  a t  t h i s  po in t  a re  270
fee t  by  150  f ee t .  The  emergency  sp i l lway  w i l l  cons i s t  o f  a  30  i nch
co r ruga ted  me ta l  p i  pe  and  r i  se r ,  w i  t h  a  t r ash  rack ,  an t i  - seep  co l  I  a r s
and  an  an t i  - vo r t ex  dev i  ce .  The  dewa te r i  ng  o r  decan t  dev ' i ce  w i  I  I  be  a
6  . i  nch  me ta l  p i  pe  w i  t h  a  va l  ve  I  oca ted  on  t he  ou t s l  ope  po r t ' i  on  o f  t he
pond .  The  decan t  w i  I  I  a l  so  have  a  t r ash  rack ,  dn t i  - seep  co l  I  a r s  and
an  an t i  - vo r t ex  dev i  ce .

The  i n ' l  e t  end  o f  t he  sp i  l  lway  w i  I  I  be  2 .6  f  ee t  be l  ow  the  he igh t
o f  t he  dam and  t he  decan t  dev j ce  w i l l  be  5  f ee t  be low  the  dam he igh t .
Bo th  dev i ces  w i l l  d ' i s cha rge  i n to  a  r i p rapped  po r t i on  o f  t he  ex i s t i ng
d ra i  nage  channe l  .  An  18  ' i  nch  cu l  ve r t  w ' i  I  I  be  p l  aced  i  n  t he  no r t hwes t
po r t i  on  o f  t he  dam d i  r ec t i  ng  t he  d ra i  nage  f r om the  t opso i  1  s tockp i  1  e
i  n to  t he  pond .  The  cu l  ve r t  w i ' l  I  d i  s cha rge  a t  a  I  eve l  2  f  ee t  above  t he
pond ' s  bo t t om j  n to  a  r i  p rapped  sec t i  on  o f  t he  pond .  Bo th  r i  p rapped
a reas  a re  f o r  ene rgy  d i ss i pa t i on .

The pond  i s  des igned  to  meet  the  requ i rements  o f  UMC 817 .46 ,
Hydro log ic  Ba lance :  Sed imenta t ion  Ponds .  Upon  comple t ion  o f
the  a rea  w i ' l  I  be  su rveyed  to  assure  the  des ign  he ' igh ts  a re  met
th is  t ime  a  marker  w i l l  be  p laced  ' i  n  the  pond  deno t ing  the  60
des ign  sed jment  capac i t y .  l i hen  sed iment  reaches  th is  mark  i t
removed  and  mi  xed  ' i  n to  the  rock  on  s  i  te .  A l  I  embankments  w i  I  I
s tab ' i  I  i zed  by  rec l a im ing  t hem w i t h  t he  seed  m ix tu re  l i s t ed  i n
8  o f  t h ' i  s  chap te r .  Mu l  ch  w i  I  I  be  added  a t  t he  ra te  o f  2  t ons
and  t he  embankmen ts  w i  I  I  be  ne t t ed  t o  f u r t he r  he1  p  s tab i  I  i  ze
s l  opes .

the  pond
and  a t

percen t
w ' i  I  I  be

be
Sec t i on
n o r  A a r aa - - ,

t he

A l  I  add  i  t i  ona l  a reas  t ha t
t he  sed imen ta t i  on  pond  w i  I  I  be
above  pa rag raph .  These  a reas
sma l  I  d ra i  nage  to  the  nor th  o f
wi l l  r ema ' i n  unseeded  bu t  w i l l

are  d i  s tu rbed  to  the  nor th  and  wes t  o f
rec l  a ' imed  by  the  means  l ' i  s ted  i  n  the

w i l l  ' i nc lude  the  topso i l  be rm and  the
the  pond .  The  d i r t  d ra inage  channe ls

have  ju te  ne t t ' i  ng  p l  aced  i  n  them to
h inde r  so i l  e ros i on

13- 5
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The des ign  ca lcu la t ions  fo r  the  d i r t  d ra jnage  channe l  a re  shown
in  Sec t . i  on  9  o f  i h i s  chap te r .  A lso ,  the  des ign  fon  the  cu lve r t  under
the  access  roac i  i s  shown in  ihe  same sec t ion .  Th is  w i l l  be  a  30  inch
cu lve r t  and  i t  w" i  l l  rema ' i  n  as  a  permanen i ,  s t ruc tu re  a f te r  f i na l
rec lamat jon .  Map E020  dep ic ts  bo th  o f  these  s t ruc tu res  and  i s  loca tec j' i n  Sec t ' i on  1 i  o f ' uh is  chap te r .

D isposa l  S j te  0pera t ions

Rock  d ' i sposa l  s i te  opera t ions  w i l  I  beg in  fo l  l ow ing  the  comple t ion
o f  the  sed jmenta t i  on  pond  and  assoc ia ted  d ra i  nage  s t ruc tu res .  The
f  i  r s t  opera t i  on  w i  I  I  be  the  s t r i  pp i  ng  o f  a l  I  vege ta t i  ve  mat te r  f rom
the  a rea  tha t  w ' i  I  I  be  used  dur ing  the  year  fo r  d i sposa l .  The
vege ta t i on  w i l l  i hen  be  bu rned ,  bu r i ed  o r  saved  and  used  as  mu l ch

t a

the  topso i  1  s tockpr '1  e .  Topso i  1  w ' i  I  I  then  be  sa l  vaged  and  p i  aced

The i  n ' i  t i  a l  dump i  ng  o f  rock
ups t ream f rom the  sed imenta t i  on
up  by  success ive  l i f t s  to  the  f i
success ive  l i f t s  w i l l  be  fo rmed
The s lopes  w i l l  be  2 : l  and  w ' i  l l
w i l l  be  20  fee t  w ide  and  w i l l  be
the  nex t  r i  se .

on
in

wi l ' l  beg in  a t  the  lowes t  po in t
pond .  The  a rea  w ' i  I  I  then  be  b rough t
na ' l  con tours  shown o r  Map E019 .  The
i  n to  a  se r i  es  o f  s1  opes  and  benches .
r i  se  30  ver t i  ca l  fee t .  The  benches

s loped  5  percen t  toward  the  toe  o f

t he  s tockp i l e .  The  s tockp i l e  w ' i  I  I  be  seeded  w ' i t h  seed  m ' i x t u re  #4
found  in  Chap te r  9  and  then  i t  w i l l  have  mu lch  c r imped in to  and
nu t r i  en ts  sp read  over  the  seeded  topso i  1

Th is  opera t ion  o f  sa lvag ing  topso i l  w i l l  be  ca r r ied  ou t  th roughou t
the  l i f e  o f  the  s i te  and /o r  the  m ine .  Each  spr ing  the  a rea  tha t  has
been  p ro jec ted  fo r  use  dur ing  the  nex t  year  w j l l  be  p repared  as
descr i  bed  above .  The  topso i  1  s tockp i  1  e  w i  I  I  have  the  p rev i  ous  years
vege ta t i ve  g rowth  s t r ipped  jn  p repara t ion  fo r  depos i t i on  o f  the
sa l  vaged  topso i  I  .  Compac t i  on  w i  th i  n  the  topso i ' l  s tockp i  1e  w i  l . l  be
loosened  p r io r  to  the  depos i t i on  o f  each  years  topso i l .  The
vege ta t ion  s t r ipped  f rom the  s tockp i le  w i l l  be  used  as  mu lch  on  the
newiy  p1  aced  topso i  I  .

The  was te  rock  w i l l  be  t rucked  to  the  s j te  and  dumped in
des igna ted  a reas .  The  rock  i  n  these  a reas  w ' i  I  I  then  be  spread  and
compac ted  th rough  the  use  o f  c raw l  e r - l  oader  t ype  o f  equ ipment .  Th js
type  o f  equ ipment  w i l l  be  the  on ly  equ ipment  in  use  a t  the  was te  rock
s i te .  Each  year  the re  w i l l  be  a  s tad ia  su rvey  o f  the  depos i t ' i ona l
a rea  to  assure  p roper  con f igu ra t ion  o f  the  a rea .  Dur ing  th is  su rvey ,
the  sed iment  pond  and  assoc ia ted  d ra inage  s t ruc tu res  w i l  I  be  inspec ted
fo r  s t ruc tu ra l  weakness ,  e ros ion  and  any  po ten t ia l  hazardous
cond i t i ons .  Th is  w i l l  be  one  o f  fou r  t imes  per  year  tha t  the  pond
wi l l  be  examined  and  a l l  reoor ts  w i l l  be  sen t  to  the  U tah  D iv is ion  o f
0 ' i  I ,  Gas  and  Min ing .

t3 -7
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13. s Beslgcslrq!_llcl
i n i t i a l  r ec l ama t i on  w i l l  beg in  du r i ng  t he  depos j t j on  o f  was re

rock  ma ie r j a l .  Th j s  r ec l ama t i on  can  beg i i  i n  a reas  wh ' i ch  have  reached
f j na l  con tou rs  and  w j l l  no t  r equ i re  f u tu re  d i s ' uu rbances .  A l l  such
a reas  w i  I  I  r ece i  ve  t he  app rop r i  a te  amoun ts  o f  t opso i  1  ,  seec j  m i  x t u re ,
mu l ch  and  so ' i  I  amendmen ts  as  I i s t ed  i n  Sec t i ons  7  and  B  o f  t h i s
nh :n ta r  Tha5e  a reas  can  t hen  be  r y ;on j t o red  t o  es tab l i sh  t he  success
o f  t he  p roposed  f j na l  r ec l ama t i on  ac t j v i t ' i e s .

F ina l  r ec l ama t i on  o f  t he  l ^ l as te  Rock  D i sposa l  S i t e  w i l l  beg in  one
yea r  p r i o r  t o  t he  c l osu re  o f  t he  m ine .  The  ac t j v i t i e s  w i l l  cons i s t  o f
t he  red i  s t r i  bu t i  on  o f  t opso i  1  ove r  t he  was te  rock  a rea  r  p€ f f f i anen t
recon tou r i ng  o f  a l l  a reas  excep t  t he  sed ' imen t  pond ,  f i na l  g rad ing  o f
t he  re l  oca ted  pub l  i  c  access  road ,  f i  na l  cons t ruc t i  on  on  any  damaged
d ra inage  channe l s ,  seed ing ,  mu l ch ing  and  t he  add i t i on  o f  a l l  nu t r i en t s
to  t he  en t i  r e  a  r ea  .

The  f i na l  g rad ing  o f  t he  pub l i c  access  road  w i l l  be  done  t o
assu re  t he  road  i s  i n  good  cond i t ' i on .  Th i s  g rad ing  w i l l  be  done  w i t h
the  c raw le r - l oade r  equ ipmen t  and  g rades  w i l l  be  checked  by  su rvey ing
the  road .  Fo l  l  ow i  ng  reg rad i  ng ,  t he  nex t  p ro j ec t  w ' i  I  I  be  t he
red i s t r i bu t ' i on  o f  t he  t opso i l  f  r om the  s tockp i l e .  A l  I  vege ta t ' i  ve
ma t te r  w ' i  I  I  be  s t r i  pped  f  r om the  s tockp i  1e  and  t he  a reas  t o  r ece i  ve
the  t opso i l  w ' i l l  be  sca r i f i ed  p r i o r  t o  d i s t r i bu t i on .  Damage  done  t o
any  d ra i  nage  channe l  w i  I  I  be  repa i  r ed  a f  t e r  a l  I  t opso ' i  t  has  been
red i s t r i bu ted  and  compac t i on  l oosened .

The  l as t  r ec l ama i i on  ac t i v i t y  on  t he  s i t e  w i l l  be  t he  reseed ing
o f  t he  a rea  and  t he  add ' i t i  on  o f  t he  needed  so i ' l  amendmen ts .  The  seed
mix tu re  t ha t  w i l l  be  used  i s  m i x tu re  #5  l i s t ed  i n  Sec t i on  8  o f  t h i s
chap te r .  The  needed  so ' i  I  amendmen ts  a re  l i s t ed  i n  Sec t i on  7  o f  t h i s
chap te r .  The  dep th  o f  r ed i s t r i bu ted  t opso i l  i s  a l so  s ta ted  i n  t he
repo r t  by  Ea r thFax  Eng inee r i ng ,  I nc .  The  seed  w i l l  be  d r i l l ed  i n t o
a l l  access ib l e  a reas  and  hand  b roadcas t  i n t o  t he  res t  o f  t he  a reas .
A l l  so i l  nu t r i en t s  w i l l  be  added  t o  t he  seed  m ' i x t u re  and  app l i ed  a t
t he  same  t ime .  Mu l  ch  w i  I  I  be  c r imped  i  n t o  t he  so i  I  and  t hen  a l  I
s l opes  w ' i  l l  be  ne t t ed  as  an  add i t i ona l  me thod  o f  so ' i  I  s t ab i l  i za t i on .

The cos t  and  t imetab . le  fo r  these  rec lamat ion  ac t i v i t i es  i s  as
fo l lows :

S ta r t ing  Ju ly  1s t

Regrad ing  Pub l  i c  Access  Road

Hours Cos t

1  -  955  Crawle r -Loader
1  -  Genera l  Foreman
1 -  Equ  i  pment  0pera to r
2  -  Labore rs

20
20
20
20

@
@
@
Lo

$./!r
75.75
15 .65
13 .45

7 .05

Subto ta

1 ,515 .00
313 .00
269 .00

___?9?._99'
$2,379 .00

1 ?  O
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Topso i  1 Red  i  s  t r i  bu  t i  on ,  Sca r i  f  j  ca t i  on and

Hours

Di t , ch  Repa i r

$ /h r

75.75
96 .75
27 .25
13 .45
7 .05

15 .65

Subto ta  I

Cos i

,090 .00
,805 .00
,905 .00
,035 .00
,269 .00

o ? o  n n

t -
1-
3 -
5 -
3 -
1 -

955  Crawl  e r  -  Loaders
Cat  950  Loader
10  Cub i  c  Yard  Dump Trucks
Equ i  pment  0pera io rs
Labore rs
Genera  I  Foreman

e n

60
60
6n
60
60

Hours

40
40
40
40

f r q
6
ALt

A
T

1
t

@
0
G
G
@
@

So i  I  Rec l  ama t i  on and  Revege ta t i  on

$140.86 /ac re
48  .  00 /  ac  re

110 .00 /ac re
620 .00 /ac re

29 .00 /case

$26  ,043 .00

Cos t

1 ,690 .32
576 .00

L ,320 .00
4  ,960  .00

23? .00

Seed
S  t r aw
Fe n t
Ne t t
S tap

Mix tu re
Mu lch

l i ze r
ng
es

12 .00
12 .00
12 .00
8 .00
8 .00

acnes
acres
acres
acres
acres

G
0
@
G
0

$/hr

Sub to ta l A

9 .40
15 .65
13 .45

7  .05

Subto ta l

TOTA L

8 ,778 .32

Cos t

7  52  .40
626 .00

L ,076 .00
---I,{!q.-qq

3,864 .00

was te  rock  a rea
wi l l  be  removed

wi  I  I  take

2  -  John  Deere  301A
1 -  Genera l  Foreman
2 -  Equ i  pment  0pera to r
5  -  Labore rs

The  sed imenta t ' i on  pond
has  met  vege ta t i  on  s  tandards
and  the  a rea  revege ta ted  the
approx imate ly  two  weeks  and

@
A

Lo

G

g1-irqq1.-1?

The rec lamat ion  ac t i v i t y  w ' i  l l  end  Sep tember  31s t

w i l l  be  removed  a f te r  the
.  A i  th i  s  t ime ,  the  pond
fo l low ing  spr ing .  Th is

the  cos t  i  s  as  fo l  I  ows :

Sed iment  Pond  Remova l  and  Revege ta t i  on

Hours

i -
1 -
1 -
1 -
4 -

955  Crawle r  -  Loader
John  Deere  301A
Genera l  Foreman
Equ i  pment  0pera to r
Labore rs

20
20
40
40
40

@
@
(-o

Lo

$./ nr
75.75

9 .40
15 .65
13 .45

7 .05

Subto ta  I

Cos t

1 ,515 .00
188 .00
626 .00
538 .00

1,.-l?q'og

$3,995 .00
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Seed  M ix tu re
S t rau r  i \ , l u  I  ch
Fe r t i  I ' i  ze r

These  cos t s  w i
So ld i e r  Canyon  M ine
rock  d i sposa l  a rea .
was te  rock  a rea .

uded  i n  t he
the  i n i t ' i a l

shows  t he

6.00  ac res
6 .CC acres
6 .00  ac res

I  be  inc l
p r io r  to
Map E019

i 40 .86 /ac re
48 .00 /ac re

1 i0 .00 /ac re

Cost

6 ^ a
x 4 t  I  h

2 a a  n n
4 U U .  V V

6 R n  n n
v v u .  v L

$1 ,793 . i 6

$9-'.299'--!9

0
@
0

Subto ta l

TOTA L

bond ing  requ j remen is  fo r
cons t ruc t ion  o f  the  was te

pos t -m in ing  con tours  o f  the
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The  su r f ace  and  coa l  owne rsh jp  j s  sho ln ,n  on Dra ' r r i  ng  C i53 Tne
l and  use  w i i h i n  t he  a rea  i s  r ange land  and  w i l d l i f e  hab i t a i .  The
range land  use  i s  I  im  j t ed  t o  t r ans i t i ona l  pe ; " ' i ods  o f  m0venen ;  up  anc j
down  the  canyon  du r i ng  t he ' sp r i ng  and  f a l l  mon ths .  l . I j l d l j f e  use  i s
ch ie f l y  du r i ng  ea r ' l y  w ' i n t e r  and  ea r l y  sp r i ng  as  t he  an jma l s  end  and
beg in  t he j r  m ' i g ra t i on .

0ne  hund red  pe rcen t  o f  t he  was te  rock  d ' i  sposa l  a rea  was  su rveyed
fo r  any  po ten t i a l  h ' i s t o r i c  o r  cu l  t u ra l  r esou rces .  -A  copy  o f  t he
su rvey  i s  i nc l uded  i n  t he  co r respondence  sec t ' i  on  o f  t h i s  chap te r .  The
d i sposa l  s i t e  f i nds  we re  two  rock  a l i gnmen ts ,  a  check  dam,  some  p ieces
o f  g ' l  ass  and  ea r t henware . .

Land  Resou rces

13- i1
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t3 .7 9qr!-Berqqregt
Theso i l resourcesry i th in the_was te rockd isposa la reaWere

surveyed  gv  _E. ; ; ; i u * - ing i  
n . . . i  ng ,  I l . .  

" i i t t i  
t  repbr t  '  wh j  ch  fo l  I  ows  '

con ta i  ns  r  n ro imat i  on  on  .  t " ; ; ; ;  l ' ; ec l  amut i  o t  '  t t p !g i  I  p l  acement  a ld

pro tec t  i  on ,  neeaeO nu t . i  un I i " i rA  i * tn9 lJ ; ; ; ' unO '  t f ' "  tb i  t  se r i  es  found

* i * , in  the ur l i l ' -p i i t .  i  ; ;n-ou iornd '+; i r ' i t  i t t *  Maps and Drawinss

i ec t ion  o f  th ' i  s  chaPte r '
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RECLAMATION:  ToPso i l  Su i tab i l i tY

A11  o f  t he  so i l  se r i es  and  phases  o f  t hose  se r ies  p resen t

a t  t he  p roposed  was te - rock  d i sposa f  a rea  a re  su i tab le  fo r  use

in  rec lamat ion .

The  Gers t  Se r ies  i s ' gene ra l l y  we l l  su i t ed  fo r  rec lamat ion '

however ,  the cobbly  phase of  the ser ies would regui re some add-

i t i ona l  e f f o r t s  t o  seg rega te  t he  cobb les  f r om the  f i nes '  The

cobb ies  i nc l uded  w i t h  t he  
-Ge rs t  

so i l  a re  assoc ia ted  w i t h  t he

sur face and are not  normal ly  found in  the deeper  hor izons.

The  Gers t  S tony  Loam,  found  on  the  no r th - fac ing  h i l l s l ope ,

covers 5.1-0 acres and averagies 24 j -nches in  depth.  Af ter  removing

the  su r f i c i a l  s t ones ,  t he  en t i r e  so i l  p ro f i l e  i s  su i t ab le  f o r

use as topsoi l  or  subst i tu te topsoi l .  The impor tant  parameters

gove rn ing  su i tab i l i t y  f o r  rec lamat ion  fo r  t he  Gers t  S tony  Loam

are  found  i n  Tab le  L t  TP  #6 .

The  pH ranges  f rom 8 .0  to  8 .3  and  i s  we l l  su i t ed  fo r  rec lama-

t i on .  aaa i t i ona l t y ,  t he  va lues  f o r  t he  ECe ,  r ang ing  f r om ' - 2
mmhos /cm to  . 4  m f i hos / cm,  and  t he  SAR ' '  r ang ing  f r om ' 4  t o  2 ' 6 '

have  good  su i t ab i l i t y  f o r  r ec l ama t i on  and  subs tan t i a te  t ha t

t he  so i f  i s  non -sa1 ine .  The  ava i l ab le  wa te r  capac i t y  (AWC)

ranges  f rom 6 .5  to  g .2  pe rcen t  and  has  a  fa i r  su i t ab i l i t y  ra t i ng

fo r  rec lamat ion .

The  t ex tu re ,  a  l oam to  a  s i l t  l oam,  i s  we l l  su i t ed  f o r

rec lamat ion .  However ,  when  the  coa rse  f ragmen ts  a re  i nc luded ,

tn"  su i tab i l i ty  ra t ing is  modi f ied to  a fa i r  ra t ing.  The percent
g rea te r  t han  Z lmm ran {es  f  rom 24  .6  to  5  9  .  1  pe rcen t .  No rma l  l y

t n "  59 .1  pe rcen t  coa rse  f r agmen ts  wou ld  co r respond  w i t h  a  l ow

AWC and therefore a poor  su i tau i t i ty .  But  in  the case of  th is

so i l ,  t he  59 .  I  pe rcen t  coa rse  f r agmen ts  r e f l ec t s  t he  channe ry

f ragments of  a  n ign ly  weathered para l i th ic  mater ia l  which exhib i ts

the  p rope r t i es  assoc ia ted  w i th  a  fa i r  su i t ab i l i t y  ra t i ng .

The  en t i r e  Ge rs t  S tony  Loam p ro f i l e  w i l l  be  sa l vaged  and

s tockp i l ed  fo r  pos t -m in ing  rec lamat ion  o f  t he  was te - rock  d i sposa l

a rea .  The  Ce rJ t  S tony  Loam cove rs  5 .10  ac res  and  w i l l  y i e l d

L6 ,452  cub i c  ya rds  ok  t opso i l  o r  subs t i t u t e  t opso i l  ma te r i a l
f o r  use  i n  r ec l ama t i on  (Tab le  2 ) .

The  Gers t -Bad land  Comp lex ,  wh ich  has  deve loped  on  the  toes lopes

and  on  t he  sou th - f ac i ng  h i l l s l ope ,  i s  gene ra l l y  we l l  su i t ed

ove ra l l  f o r  r ec l ama t i on  use .  sma11  i so l a ted  a reas  o f  bad land

o r  t h i n  r ock  ou t c rops  do  occu r  and  no  app rec iab le  so i l s  have

deve loped  ove r  t hese  a reas .  These  bad land - rock -ou t c rop  a reas

do  no€  res t r i c t  e r t he r  t he  use  o r  t he  a rea  f o r  a  was ie - rock

d i sposa l  a rea  o r  - uhe  use  o f  t he  Ge rs t -Bad land  so i l  f o r  r ec l ama t i on '

i t  
- does  

reduce .  howeve r  t he  ava i l ab le  vo lumes  f r om the  a rea

by  abcu t  L2  Percen t .

l 's4
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The  Gers t -Bad land  comp lex  ave rages  L2  i nches  i n  th i ckness .
No  s ign i f i can t l y  res t r i c t i ve  use  pa ramete rs  occu r  w i th in  th i s
soi l  phase which would prohib i t  j - ts  use as a topsoi l  or  subst i tu te
topso i l  ma te r i a l  (Tab le  i - )  .  The  pH  fo r  bo th  ho r i zons  i s  8 .1 - .
Th ;  ECe  va lues ,  . 2  mmhos /cm,  and .  t he  SAR va lues ,  . 5 ,  i nd i ca te
that  the so i l  is  non-sal ine and has good rec lamat ion su i tab i l i ty .
The AWC rangles f rom 7.4 to  7.8 percent  and has a fa i r  rec lamat ion
su i tab i l i t y .

The loam texture is  ra ted as good,  however ,  when the coarse
fragments are considered the rat ing is  modi f i -ed to  a fa i r  rec lamat ion
sui tab i l i ty .  Again,  even though the coarse f ragments vary f rom
L7 .9  up  to  47 .9 ,  Lhe  h iqhe r  pe rcen tag ie  coa rse  f ragmen ts  rep resen t
the  pa ra l i t h i c  sha le  ma te r ia l s  wh ich  has  a  7 .4  pe rcen t  AWC.  (The
coa r i e  pa ra l i t h j - c  f r agmen ts  a re  channe ry  i n  shape  and  h i gh l y
f r i ab le .  )

The  en t i r e  p ro f i l e  w i l l  be  sa l vaged  and  s tockp i l ed  f 9 t
pos t -m in i ng  rec l ama t i on  o f  t he  was te - rock  d i sposa l  a rea .  The
Cers t -Bad land  comp lex  cove rs  14 .00  ac res  and  w i l l  y i e l d  22 t582
cubic  yards of  topsoi l  or  subst i tu te topsoi l  mater ia l  for  rec lamat ion
use .

The  Ge rs t ,  . 38  ac res ,  and  Ge rsL  Cobb l y ,  - 24  ac res ,  phases
are located at  the ext reme eastern end of  the proposed waste-rock
d i sposa l  a rea .  A l t hough  t he  p roposed  p l ans  do -  no t  ca l l  f o r
th i ;  a rea  to  be  d i s tu rbed ,  t he  so i l s  a re  su i tab le  fo r  rec lamat ion
usage .  The  so i l  ave rages  L4  i nches  i n  dep th ,  and  i s  under la in
by  wLa the red  pa ra l i t h i c  ma te r ia l s .  The  ph  i s  8 .0  fo r  a l l  ho r i zons -
f he  ECe  va lues ,  r ang ing  f r om .2  mmhos /cm to  . 3  mmhos /cm,  and
the  SAR va lues  ,  . 4  Lo  .6 ,  i nd i ca te  tha t  sa l i n i t y  i s  no t  a  p rob lem '

The  t ex tu re  va r i es  f r om a  c l ay  f oam to  a  s i l t  l oam and
a  s i l t y  c l ay  1oam.  The  pe rcen tage  o f  coa rse  f r agmen ts  va r i es

f rom 0 .0  to  63 .4  pe rcen t .  The  h ighe r  63 .4  pe rcen tage  i s  rep resen t -
a t i ve  o f  t he  channe ry  pa ra l i t h i c  sha le  ma te r i a l  wh i ch  has  an
AWC o f  9 .2  pe rcen t ,  co r respond ing  w i th  a  fa i r  rec famat ion  su i ta -
b i  1  i t y .

The  Have rdad  se r i es  i s  ve ry  we l l  su i t ed  t o  r ec l ama t i on
usage .  On ly  one  phase  o f  t h i s  se r i es ,  t he  l i ave rdad  Loamr  was
founa  i n  t he  p roposed  was te - rock  d i sposa l  a rea .  The  Have rdad
Loam cove rs  2 .AA  ac res  w i th in  the  a rea .  The  i a rge r  a rea  compr i s ing
1 .10  ac res  w i l l  be  s t r i pped  o f  i t s  so i l  r esou rces '  wh i l e  t he
sma l l e r  0 .90  ac re  a rea  w i l l  be  used  f o r  a  t opso i l  s t ockp j - 1e ,
w i th  the  i opso i l  r esou rces  f rom the  o the r  so i l s  be ing  s tockp i l ed
and  p ro iec ted  the re .

The  pH  va r i es  f r cm  1 .9 ,  i n  t he  uppe r  hc r i zon ,  t o  8 .3  i n
t he  two  l owes t  ho r i zons  and  has  a  good  rec l ama t i cn  su i t ab i l i t l '
r a t i ng .  The  ECe  va lues  rang inE  f r cm .2  n rn ' rhos l ' cm to  1 - "0  mnLrcs /cm
and  t he  SAR va lues  rang ing  f  r o rn  . 4  t o  t . 2  a re  cons  i  de red  t o

r f t ^
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have  good  su i tab i l i t y  f o r  rec lamat ion .  On ly  the  SAR va lue  fo r
t he  C4  ho r i zo r r ,  6 .2 ,  i s  cons ide red  t o  have  f a i r  r ec l ama t i on
su i t ab i l i t y .  The  AWC va l -ues  range  f  r om 6  .  0  t o  L3  . 7  pe rcen t .
The AWC values which rang[e f rom 6.0 to  7.4 percent  are considered
to  have  fa i r  su i t ab i l i t y ,  wh i l e  t he  L3 .7  pe rcen t  AWC i s  cons ide red
to have good sui tab i l i ty  for  rec lamat ion.

The texture for  the upper  three hor izons is  a  1oam, whi le
the  C4  ho r i zon  has  a  s i l t y  c l ay  l oam tex tu re .  The  l oam so i l
has  a  

-good  
su i t ab i l i t y  r a t i ng  wh i l e  t he  s i l t y  c l ay  l oam has

a  f a i r  su i t ab i l i t y  r a t i ng .  The  coa rse  f r ac t i on  va r i es  f r om
0.0  to  43 .0  pe rcen t ,  w i th  Lhe  C4  ho r i zon  hav ing  the  h ighe r  va lue .
The upper  three hor izons have good rat ings whi le  the C4 hor izon
has  a  f a i r  r ec l ama t i on  su i t ab i l i t y  r a t i nq .  The  43 .0  pe rcen t
coarse f ract ion in  the C4 hor i -zon represents the channery,  para- l i t f t ic
sha le  ma te r i a l s  wh i ch  

-exh ib i t  
t he  p rope r t i es  assoc ia ted  w i t h

a  fa i r  su i t ab i l i t y  ra t i ng .

The ent i re  prof i le  of  the } -arger  area of  the Haverdad Loam
so i l  w i l l  be  s t r i pped  and  s tockp i l ed .  Remova l  o f  t he  48  i nch
p ro f i l e  f rom the  l - . 10  ac re  a rea  w i l l  p rov ide  7 ,097  cub ic  ya rds
o f  t opso i l  ma te r i a l  wh ich  i s  su i t ab le  fo r  use  i n  rec lamat ion .

The  S ty rch  se r ies  i s  genera l l y  \ , r e l1  su i ted  fo r  rec lamat ion
use  a f t e r  f ne  cobb l y - s tony  f r ac t i on  i s  r emoved .  A  t o ta l  o f
5 .85  ac res  o f  t he  was te - rock  d i sposa l  a rea  i s  cove red  by  t he
S ty r ch  so i1s .  Because  o f  i t s  r e l a t i ve  h i gh ,  e l eva ted  pos i t i on
on the landscape,  the Styrch so i ls  wi l l  not  be d is turbed dur ing
the  p roposed  l i f e  o f  t he .  p ro jec t  and  the  ava i l ab le  so i l  vo lumes
- re  l ne re fo re  no t  i nc l uded  i n  t he  vo lumes  t o  be  s tockp i l es .
However ,  the rec lamat ion su i tab i l i ty  for  each phase of  the Styrch
se r i es  i s  p rov ided .  t o  ensu re  a  comp le te  de ta i l ed  desc r i p t i on
o f  t he  was te - rock  d i sposa l  a rea  i s  ach ieved .

The  S ty rch  Loam phase ,  rep resen ted  by  tes t  p i t  #5 '  i s  we l l
su i t ed  f  o r  r ec l ama t i on  use .  The  pH  va lues  rang le  f  r om 8 .0  t o
the  C3  o f  t es t  p i t  #3 ,  has  a  good  su i tab i l i t y  ra t i - ng  fo r  AWC-

The  t ex tu re  o f  t he  f i nes  va r i es  f r om a  l oam to  a  sandy
loam and  a  s i l t  l - oam,  d l l  o f  wh ich  have  a  good  rec lamat ion  su i ta -
b i l i t y .  The re  a re  s tony  t o  ve ry  s tony  ho r j - zons  i n te rm ixed
ih roughou t  t he  so i l  p ro f i l e .  I f  t h i s  so i l  we re  eve r  d i s tu rbed
or  the  need  eve r  a rcse  fo r  use  o f  i h i s  so i l  t he  coa rse  f rac t i on
cou ld  be  mechan i ca l l y  Seg rega ted  f r om the  f i nes .  The  coa rse
ma te r i a l s  a re  su i t ab le  f o r  use  as  r i p - raP ,  and  t he  f i nes  a re
su i t ab le  f o r  use  as  subs t i t u t e  t opso i l .

The  S t l ' r ch  ve ry  s tony  l ca rn  ccve i s  app rox ima te l y  3 .05  ac res
in  i he  uppe r  e l eva t i ons  c f  t he  l o -a te r sSed .  I f  t he  need  eve r
a rose  app rcx ima te l y  9  , 5 - ]  B  cub i c  1 ' a rds  o f  f  i nes  and  6  , 4L2  cub i c
ya rds  o f  coa rse  f r aE rnencs  (poc r l - ] ' g raded )  a re  ava i i ab ie  f o r
use  i n  r ecLama t i on .  I I oweve r ,  t he re  a re  no  p l ans  wh i ch  ca l l

r ! # \
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fo r  t he  d i s t u rbance  o f  t h i s  so i1 .  A I so ,  t he re  i s  no t  a  need
fo r  t he  add i t i ona l  ma te r i a l s .  The re fo re ,  t he  i nc lus ion  o f  t h i s
data is  for  in format ional  purposes only

The  Bad land  a reas  t o ta l  2 .43  ac res .  No  app rec iab le  so i l s
are present  on these areasr  ?S the s lopes are s teep and eros ion
i s  seve re .  When  the .bad land  a reas  a re  encoun te red  w i th in  the
waste-rock d isposal  area,  they wi l l  be covered over  by the designated
f i t l  ma te r i a l .

TABLE 2

SOIL RESOURCE VOLUMES
FOR AREAS WITH POTENTIAL FOR DISTURBANCE

So i l  Ac res Depth Volume (yd31

Gers t -Bad land  l -4 .00

Gers t  S tony  Loam 5 .10

Haverdad Loam 1.1-0

L2"

24"

48"

22 ,582

L6  , 452

7 ,097

T o t a I 20 .24 17 ' , *  46 ,L3L

(*  = Average soi l  sa lvage depth for  the to ta l  20.20 acres)
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TOPSOIL RESOURCES:Placement  and Protect ion

The  topso i l  r esou rces  wh ich  cou ld  po ten t i a l l y  be  cove red
by  was te - rock  ma te r ia l  w i l l  be  sa l vaged  p r i o r  t o  p lacemen t  o f
the mater ia l .  Only  par t  o f  the desi -gnated area wi l l  be c leared
a t  any  g i ven  t ime  i n  o rde r  t o  p ro tec t  t he  t opsoJ - l  r esou rces
and prevent  unnecessary eros ion.  This  c lear ing and sa lvage procedure
w i l l  be  based  on  the  an t i c i pa ted  s to rage  needs  fo r  a  one  yea r
pe r i od .  Annua11y ,  du r i ng  t he  l a te  summer  t he  s to rage  needs
for  the for th-comi-ng year  wi l l  be ca lcu lated.  The needed storage
area wj-l l  then be staked, and the area within the staked boundary
w i l l  be  c lea red  o f  a l l  su r f i c i a l  vege ta t i on  and  the  coa rse  rock
f raqmen ts ,  i f  any .  The  vege ta t i on  w i l l  e i t he r  be  bu rned  o r
bu r ied .  The  coa rse  rock  f ragmen ts  w i l l  e i t he r  be  sa l vaged  fo r
l a te r  use  o r  d i sposed  o f  w i t h i n  t he  was te - rock  d i sposa l  a rea
(depend ing  on  t he  cu r ren t  and  an t i c i pa ted  needs  f o r  r i p - rap
mater ia ls) .  The topsoi l  and subsoi l  wi l l  then be removed'  wi thout
seg rega t i on  o f  t he  so i l  ho r i zons ,  and  p laced  i n  the  des igna ted
topso i l  s tockp i l e  a rea  (P la te  1 ) .  The  topso i l  and  subso i l  ho r i zons
w i l l  no t  be  seg rega ted  du r i ng  t he  s t r i pp ing  p rocess  because
of  the s imi l iar i ty  o f  the phys ica l  and chemical  parameters wi th in
each d is t inct  so j - l  prof i le  (Table l - )  .

The  des igna ' t ed  t opso i l  s t ockp i l e  a rea  i s  l oca ted  a t  t he
ex t reme no r thwes t  pe r i -me te r  o f  t he  d i sposa l  a rea r  o r l  po r t i ons
of  the Haverdad Loam and Gerst -Badland so i ls .  The area covers
app rox ima te l y  L .7  ac res  and  has  su f f i c i en t  s t o rage  capac i t y
to hold the maximum potent ia l  topsoi l ,  46tL31 cubic  yards,  which
the  d i sposa l  s i t e  cou ld  y i e l d .  The  t opso i l  s t ockp i l e  w i l l  be
p laced  i n  the  asymmet r i ca l l y  shaped  bow l .  The  top  o f  t he  p i l e
w i l l  have  a  gen t l e r  w€s t - s l op ing  su r f ace  wh j - ch  i s  bounded  on
the west  by an embankment ,  const ructed wi th  the sa lvaged topsoi l  '
hav ing a2.5 hor j -zonta l  to  one ver t ica l  s ides lopes.  The embankment
w i l l  be  cons t ruc ted  con t i g ious  to  the  wes te rn  pe r ime te r  o f  t he
d i sposa l  a rea .  As  add i t i ona l  f i l l  i s  annua l l y  added  t o  t he
stockpi le  the embankment  wi l l  be ra ised by the upst ream method'
wi thout  d i -s turb ing the prev i -ous ly  s tab i l ized and vegetated por t ions
of  the ex is t ing embankment .

T h e  s t o c k p i - 1 e d  t o p s o i l  m a t e r i a l s  w i l l  b e  p r o t e c t e d  f r o m
e x c e s s i v e  e r o s i o n  a n d  i n s t a b i t i t y  b y  t h e  f o l l o w i n g  m e t h o d s :

Construct ion of  runof f  contro l
around the per imeter  of  the area-

Emp lacemen t  o f  t he  ma te r i a l s ,
w i th  a  modera te  compac t i on  e f fo r t .

Comp le t i ng  necessa ry  annua l
ensure adequate s tarrd of  vegetat ive

and  d i ve rs i  on  measures

in  e igh teen  i nch  l i f t s '

r ec l ama t i on  measu res  t o
cove r  i s  es tab l i shed .
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Runo f f  con t ro l  measu res  . emp laced  o r  cons t ruc ted  on  t he
disposal  fac i l i ty  wi l l  be d. iver ted to  the sediment  pond located
on the southwest perimeter of the area.

A  su f f i c i , en t  I eve I  o f  compac t i on  i s  necessa ry  t o  ensu re
long - te rm  s tab i l i t y  o f  t he  emp laced  so i l s .  The  so i l s  w i l l  be
plaCed in  e ighteen inch I i f ts ,  and wi l l  be compacted by a min imum
of two passes of the earth-moving equipment.

Rec lama t i on  measu res  w i l l  be  conduc ted  on  t he  s tockp i l e
a f t e r  each  d i s t u rbance  o f  t he  a rea .  I t  i s  an t i c i pa ted  t ha t
d is turbance could occur  annuaI ly ,  however  there may be instances
where the s tockpi le  would not  be d is turbed for  two or  more years.

The vegetat ion in  the area designated for  the topsoi l  s tockpi le
w i l l  be  c lea red  o f f  and  d i sposed  o f .  The  sah 'aged  topso i l  w i l l
t hen  be  emp laced  by  t he  me thods  p rev ious l y  desc r i bed .  A f t e r
complet ion of  the sa lvage measures the sur face of  the s tockpi le
wi l l  be prepared.  for  rec lamat ion.  The sur face of  the area wi l l
be  r i pped ,  t o  a  twe lve  i nch  dep th r  and  then  d i sced  a long  the
con tou r .  The  sugges ted  ra te ,  t ype  and  qua l i t y  o f  f e r t i l L ze r
and  seed  m ix tu re  w i l l  t hen  be  app l i ed .  Nex t  t he  mu l ch  w i l l
be appl ied,  d t  the rate of  two thousand pounds per  acre of  nat ive
grass-  hay,  s t raw or  oLher  acceptable mater ia ls ,  and cr imp-d i_sced
in to  t hJso i l .  The  rec l ama t i on  measu res  w i l l  be  conduc ted  i n
l a te - summer  and  ea r I y  f a11  t o  p rov ide  t he  g rea tes t  po ten t i a l
for  establ ishment  of  an acceptable s tand of  vegetat ion.

Pr ior  to  the p lacement  of  the annual  addi t ion of  mater ia ls
t he  vege ta t i ve  cove r  w i l l  be  s t r i pped  o f f  o f  t he  t op  o f  t he
s tockp i l e  and  tempora r i l y  s to red  un t i l  t he  new mate r ia l s  have
been tmplaced.  The temporar i ly  s tored vegetat ive mater ia l  wi l l
t hen  be  red i s t r i bu ted  ove r  t he  su r face  o f  t he  new ly  emp laced
mater ia l  and d isced in to the upper  s ix  inches.  The fer t iL izer ,
seed,  and mulch would then be appl ied as prev ious ly  descr ibed.

The  t opso i l  s t ockp i l e  w i l l  be  i nspec ted  b i - annua11y  t o
ensu re  excess i ve  e ros ion  o r  i ns tab i l i t y  p rob lems  do  no t  go  unno t i ced t
and  the re fo re  un rePa i red .
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TOPSOIL : Red i s tr ibution

When a l l  min ing operat ions have ceased and the waste-rock
d i sposa l  a rea  i s  no  l onge r  be ing  u t i l i zed ,  t hen  t he  a rea  w i l l
receive f ina l  rec lamat ion.

The sur face of  the waste-rock d isposal  area wi l l  be prepareC
fo r  t he  red i s t r i bu t i on  o f  t he  t opso i l  r esou rces  by  p rov id i ng
a  un i f o rm ly  smoo th ,  gen t l y  s l op ing  su r f ace .  The  was te - rock
i t se l f  wh i ch  i s  exposed  on  t he  su r f ace '  w j - 11  p robab l y  r ange
f rom l a rge  sands tone  t o  i ndu ra ted  s i l t s t one  f r agmen ts ,  w i l l
be  rubb i l i zed  and  compac ted  by  a  m in imum o f  t h ree  passes  o f
the  l a rge  ea r th -mov ing  equ ipmen t .  The  a rea  w i l l  be  s taked  on
2OO foot  center  wi th  the appropr ia te f i l l  leve ls  marked on each
s take .

The  vege ta t i on  on  t he  t opso i l  s t ockp i l e  w i l l  be  removed
and  s to red ,  and  t he  red i s t r i bu t i on  e f f o r t s  w i l l  beg in .  The
topsoi l  wi l l  be spread in  a uni form 1-6 inch layer  over  the ent i re
su r f ace  o f  t he  p rev ious  d i sposa l  a rea .  Random so i l  samp les
wi l l  be taken,  wi th  a push tube sampler ,  a f ter  the d is t r ibut ion
i s  comp te ted  t o  ensu re  a  un i f o rm  l aye r  has  been  emp laced  and
to obta in so i l  samples for  f ina l  laboratory analyses to  determine
the current  nut r ient  and amendment  requi rements.

The so i l  w i l l  be r ipped to a depth of  twelve j -nches '  a long
the contour  and then d isced Lo e l i rn inate the detr i -menta l  e f fects
of  compact ion.  The suggested rate,  type and qual i ty  o f  fer t i l izer '
seed  m ix tu re  and  mu lch  w i l l  be  app l i ed .  As  a  f i na l  rec lamat ion
ef for t  the mulch wi l l  be cr imp-d isced in to the so i l .

Upon  comp le t i t i on  o f  t he  rec l ama t i on  o f  t he  was te - rock
d i sposa l  a rea ,  t he  p rev ious l y  used  t opso i l  s t ockp i l e  a rea  w i l l
be  i ec l a imed .  The  a rea  w i l l  be  r i pped  t o  a  dep th  o f  twe l ve
inches ,  a long  the  con tou r ,  and  d i sced .  These  e f fo r t s  w i t l  e l im ina te
the  de t r imen ta l  e f f ec t s  o f  compac t i on .  The  vege ta t i on  wh i ch
was  s t r i pped  f r om the  su r f ace  o f  t he  t opso i l  s t ockp i l e  w i l l
be redis t r ibuted over  the sur face of  the prev ious ly  used stockpi le
a rea ,  and  d i sced  i n to  t he  so i1 .  The  sugges ted  ra te '  t ype  and
qua l i t y  o f  f e r t i l i ze r ,  seed  m ix tu re  and  mu lch  w i t l  be  app l i ed ,
and the mulch cr imp-d isced in to the sur face of  the so i l .

The  red i s t r i - bu ted  topso i l  r esou rces  and  exposed  a rea  w i l l
be  p ro tec ted  f rom excess i ve  e rosaon  by ;  i n i t i a l l y  red i s t r i bu t i ng
the  topso i l  a t  t he  uppermos t  e leva t i ons  o f  t he  a rea  to  be  rec la imed
and work ing downslope,  by having contemporaneous f ina l  recfamat ion
measures  be ing  i ns ta l l ed ,  as  the  topso i l  i s  be ing  red i s t r i bu ted
fu r the r  downs lope ,  and  by  l eav ing  the  the  runo f f  con t ro l  f ac i l i t i es
i np lace  un t i l  t he  a rea  has  es tab l i shed  a  success fu l  s t and  o f
veoe ta t i on .

i i t n
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TOPSOIL:  Nutr ient  and Amendment .Requi rements

The nutr ient  level  for  the so i ls  j -n  the waste-rock d isposal
a rea  a re  ve ry - s im i l i a r  (Tab1e  3 ) .  Fo r  f i f t een  sepe ra te  so i l
ho r i zons ,  assoc ia ted  w i t h  t he  t h ree  ma in  so i - 1  se r i es  and /o r
phases which wi l l  be d is turbed,  the Jevel  for  the organic  mat ter '
n i t r a te -n i t r ogen ,  phospho rus  and  po tass ium a re  ve ry  s im i l i a r .

The percent  organic  mat ter  var ies f rom .9 to  1.8 percent .
The addi t ion of  two thousand pounds per  acre of  mulch wi l l  supple-
ment the organic rnatter and enhance the vegetative regrowth.

The  n i t r a te :n i t r ogen  l eve l  r anges  f r om .1  t o  3 .5  pa r t s
pe r  m i l l i on  (ppm)  ,  w i t h  on l y  two  ho r i zons  exh ib i t i ng  1eve1s
lbove  2 .0  ppm.  The  1ow OM leve1s  coup led  w i th  the  equa l l y  1ow
ni t ra te-n i t iogen 1evels  wi l l  requi re the addi t ion of  40 pounds
pe r  ac re  o f  n i t r ogen .  Th i s  can  be  ach ieved  by  t he  add i t i on
o f  88  pounds  pe r  ac re  o f  su l f u r  coa ted  u rea  45 -0 -0 r  d  s low  re lease
fe r t i l  . r ze r .

The  phosphorus  l eve1s  range  f rom ( .1ppm to  2 -4  PPm-  These
Iow leve1s of  phosphorus requi re the addi t ion of  30 pounds per
ac re  o f  phosphorus ,  wh ich  can  be  ach ieved  by  the  add i t i on  o f
65 pounds per  acre of  t reb le superphosphate ,  0-46-0.

The  po tass ium l - eve l s  r ange  f r om 52  pPm up  t o  L72  ppm.
On l y  one  ho r i zon  exh ib i t ed  a  l eve l  wh i ch  i s  s l i gh t l y  l ow ,  55
ppm. No potass ium wi l l  be added to the so i l r  a .s  mix i -ng of  lhe
lo i f  ho r i i ons  w i l l  be  su f f i c i en t  t o  ra i se  the  ove ra l l  po tass ium

concentrat ions to  acceptable 1eve1s.

The  f e r t i l i ze r  w i l l  be  app l i ed  i n  t he  f a11  o f  t he  yea r
when  t he  a reas  a re  be ing  rec l a imed .  Th i s  w i l l  ho ld  t r ue  f o r
e i t he r  r ees tab l i sh i ng  t he  vege ta t i on  on  t he  t opso i l  s t ockp i l e '
o r  f o r  f i na l  rec lamat ion  o f  t he  a rea .  The  fe r t i l i ze r  w i l l  e i t he r
be  app l i ed  by  b roadcas t i ng ,  d r i l l i ng  o r  hyd roseed ing  me thods .
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TABLE 3

CURRENT SOIL NUTRIENT LEVEL

S o i l Depth OM No3-N P

Gerst -Badland
| l l l

Gerst -Cobbly
| l l t

n l l

Gerst -StonY
tf ll

| | l l

Haverdad Loam
i l l l

lt ll

n l l

Styrch StonY
t l

t t

f t

n

0-4
4-L2

a-2
2-8
8-1_4

a-2
2-B
8-24

0-3
3-9
9-26
26-48

0-2
2-L5
r -5-4  0

1 .3
r - .3

L.2
l _ . o
l - . 5

l_ .  I
L . 7
1 .6

L .2
1 .0

q

. 9

L .2
1 1

r .2

. 3

. 9

.6
o

.B

3 .5
A

. 8

2.r
- 1
.3
.4

1 .3
1 - . 1
< . l _

l _ .0
2 .9

3 .9
.7
.2

2 .4
.2
.3

2 .L
. z
. l _
. 3

o

. 3
<.1

133
101

153
L72

70

99
74
52

11_0
L32
130

62

L37
7B
55
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TABLE 1

SOIL LABORATORY ANALYSES RESULTS

TP Depth ECe SAR OM AWC )2mm TextureS PpH

t-
1
l_

3
3
3
3

4
4
4

a-2
2-B
8-14

0-3
3-16
16-30
30-33

a-2
2-L5
t -5 -40

0-2
2-9
9-L4
L4-25
25-37

a-2
2-8
B-24

0-3
3-9
9-26
26-48

0-4
4-L2

8 .1_  . 2
8 .1  . 3
8 . l _  . 3

8 .0  . 4
8 .0  . 2
8 .1  . 2
8 .1  . 2
8 .3  . 2

8 .1  . 4
8 .0  . 2
8 .3  . 4

7 .9  . 4
8 .2  . 2
8 .3  . 3
8 .3  1_ .0

8 .1  . 2
8 .1  . 2

1 .5  6 .1
L .2  8 .0
0  . 7  6 .8
1_ .1  6  . 2
0 .7  ] - 3 .7

1 .8  6  . 5
L .7  9 .2
1_ ,6  9 .2

1 .2  6  . 0
r_ ,0  6  . 5
0 .9  7 .4
0 .9  L3  . 7

1 .3  7  . 8
1 - . 3  7  . 4

8.0  .3
8 .0  .3
8 .0  .2

8 .1  . 2  . 4
8 .0  . 3  . 4
8 .3  . 4  . 9
8  . 1  3 .8  3 .1

L .2  9 .0  35
1 .6  9 .  r _  4L
1 .5  9  . 2  39

1 .0  6 .2  27
L .4  6  . 1  32
l_ .1  6 .7  35
1 -0  10 .3  4L

2L CL LM
O S ICLLM

63 .4  S I  LM

.5

.4

.6

.5

.6

.B

33 .5
18 .3
23 .7

0 .0
LM

LM

L .2  7  . L  30  74 .2
1 - . l -  7  . 9  33  14 .8
L .2  6 .5  34  23  . 9

LM
LM
S
S I

LM
LM
LM

S L M
LM
SA LM
CL LM
SI  CL LM

LM
S I  L M
SI  LM

5
5
5
5
5

6
b

6

7
1

7
7

8
B

.3

.3

.3

.5

.4

.4
2 .6

.4

.7
L .7
6 .2

.5

27  24 .6
3B  2 .4
36  4 .7
45  0 .0
44  0 .0

31  24  . 6
37  32 .L
36  59 .1

33  9 . l _  LM
3 l_  0 .0  LM
35  3 .4  LM
44  43 .0  S I  CL  LM

31  L7  . 9  LM
32  47  . 9  LM

ECe -  E lect r ica l  conduct iv i ty  in  mmhos/cm
SAR -  Sodium Adsorpt ion Rat io
OM -  Percent  Organic  Mat ter
AWC -  Avai lab le Water  Capaci ty  in  percent
SP Sa tu ra t i on  Percen tage
)2mm -  Percent  by weight  larger  than 2 inm
Tex tu re  -  LM =  Loam,  S I  =  S i l t r  CL  =  C lay t

of  saturate ext ract

rn  s l_ze
SA = Sandy
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L2

GERST SERIES

The Gerst  Soi l  Ser ies mapping uni t  is  located on mesa and
te r race  s i des lopes  a t  an  e l eva t i on  be tween  6 ' 000  t o  8 ' 000  f ee t
ms l ,  The  ave rage  annua l  p rec ip i t a t i on  i s  L2  to  t4  i nches ,  t he
mean annual  a i r  temperature is  45 to  50 degrees F.  and the average
annua l  f reeze - f ree  pe r iod  i s  100 -120  days '

The  Gers t  Se r ies  i - s  sha l l ow  and  we l l  d ra ined .  I t  f o rmed
in  res i duum and  co l l uv i um de r i ved  dom inan t l y  f r om sands tone
and shale.  S lopes are 100 to  20O feet  in  length,  and concave-
convex.

Typica l ly  the sur face layer  is  l igrht  brownish grey,  ext remely
s tony  l bam abou t  f ou r  i nches  th i ck .  The  under l y ing  l aye r  i s
gray and l ight  brownish gray channery s i l t  loam over  weathered
sha le  a t  a  dep th  o f  10 -20  i nches .

Permeab i l i t y  o f  t he  Gers t  se r i es  i s  modera te l y  s low .  Ava i l ab le
wa te r  ho ld i ng  capac i t y  i s  abou t  6 .5 - t o  9 .8  pe rcen t .  E f f ec t i ve
roo t i ng  dep th  i s  10  to  20  i nches .  The  o rgan ic  ma t te r  con ten t
o f  t he  su r face  i s  l - . 5  t o  2 .5  pe rcen t .  Runo f f  i s  rap id  and  the
hazard of  water  eros ion is  h igh.

The  po ten t i a l  vege ta t i on  i s  an  ove rs to r y  o f  p i nyon  and
Utah jun iper  r r i th  a canopy of  15 percent .  The understory vegetat ion
i s  40  pe rcen t  g rasses ,  20  pe rcen t  f o rbs ,  and  40  pe rcen t  sh rubs .
lmpor t in t  p lant !  are Sal inJ wi ldrye,  Ind ian r icegrass,  b i rch leaf
mounta in mahoganyr '  and Utah serv i -ceberry .

The average product iv i ty  is  1ow.  Sui tab i l i ty  o f  harvest ing
wood  p roduc ts  on  s lopes  o f  l - 5  t o  50  pe rcen t  i s  f a i r .  Ave rage
y ie lds  a re  .5  to  l -  co rd  pe r  ac re .  The  Gers t  so i l  i s  i n  capab i l i t y
subc lass  V I I s .  Th i s  un i t  i s  used  fo r  w i l d l i f e  hab i ta t  and  range land .

T h e s e  s o i l S  a r e  1 o a m y ,  m i x e d  ( c a l c a r e o u s ) r  f r € s i c ,  s h a l l o w
U s t i c  T o r r i o r t h e n t s .

A1- -0 -8  i nches ;  l i gh t  b rown i sh  g rey  (1 -0YR 6 /2 )  ex t reme ly
s tony loam,da rkb rown(1 -0YR4 /3 |mo i s t ;weakmed iumsubangu la r
b locky  s t ruc tu re ;  s l i gh t l y  ha rd ,  f r i ab le ,  s1 igh t l y  s t i cky '  s l i gh t l y
p las t i c ;  common ve ry  f i ne ,  f ew  f i ne  and  many  coa rse  roo t  ha i r s ;
many  f i ne  and  few  med ium po res ;  10  pe rcen t  cobb ies ,  and  25  pe rcen t
s tones  and  bou lde rs ;  modera te l y  ca l ca reous ,  ca rbona tes  a re  d j - ssem-
ina ted ;  mode ra te l y  a l ka l i ne  (pH  8 .0 ) ;  c l ea r  smoo th  bounda ry .

C1- - -B -1 ,6  i - nches ;  g rey  ( l -OYR 6 /L )  channery  s i l t  l oam;  da rk
g rey i sh  b rown  (10YR 4 /2 \  mo i s t ;  mass i ve ;  ha rd ,  f r i ab le '  s t i c ky
- n A  n ' l : c f i n .  r - 6 1 m m 6 1 n  v e r v  € ' i - ' ^  s ^ ' ' '  f e d i U m  a n d  C O a 1 . S e  f O O t S ;a r r u  1 , r q D  L r v ,  C O m m O n  V e f  y  I  L n e ,  I e W  I I

modera te l y  ca l ca reous ,  ca rbcna tes  a re  d i ssem ina ted ;  mode ra te l y
a i kaL ine  (p l i  8 . 0 )  ;  c l ea r  smoo th  bounda ry .

t t t ^
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C2- -15 -24  i nches ;  l i gh t  g rey i sh  b rown  (10  YR 6 l2 j  channery
s i l t  l oam,  g rey i sh  b rown  {  10YR 5 /21  mo is t ;  mass i ve ;  ha rd ,  f r i ab le ,
s l i gh t l y  s t i c ky  and  p l as t i c ;  f ew  ve ry  f i ne  and  f i ne  roo t s r  25
percent  channery shale f ragments i  moderate ly  ca lcareous,  carbonates
l r e  d i ssem ina ted i  mode ra te l y  a l ka l i ne  (pH  8 .3 ) ;  c l ea r  smoo th
boundary.

C3r- '24 inches;  par t ia l ly  weathered shal ,e

Para l i th ic  contact  var ies between 2A and 28 inches.

The  Ge rs t -Bad land  phase  o f  t h i s  se r i es  i s  i den t i ca l  t o
th i s  desc r ip t i on  w i th  the  excep t i on  o f  t he  pa ra l i t h i c  con tac t
be ing  redu ie  to  a  dep th  o f  L2  to  l - 6  i nches  and  the  i nc lus ion
of  up to  10 percent  badland areas and 2 percent  rock outcrops.

The  Ge rs t -Cobb l y  phase  has  up  t o  50  pe rcen t  cobb les  i n
i ts  A i -  hor izon,  and remains ident ica l  oLherwj-se.  The para l i th ic
contact  for  th is  phase is  L4 to  l -8  inches.

f# 1'84
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HAVERDAD SERIES

The Haverdad ser ies is  a  very deep,  wel l  dra ined so i l  formed
on a l luv ia l  fans and va l ley f loors.  I t  formed in  a l luv ium der ived
dominan t l y  f r om sha le  and  sands tone .  S lopes  a re  240  t o  300
feet  in  length,  a t  3  to  B percent  and concave-convex.  The present
vegetat ion in  most  areas is  main ly  Wyoming b ig sagtebrush '  b lue
gamma,  w in te r f a t ,  and  bo t t l eb rush  squ i r r e l t a i l .  E l eva t i on  i s
5 ,500  to  61900  fee t  ms I .  The  ave raqe  annua l  p rec ip i t a t i on  ranges
f rom B  Lo  L4  i nches ,  t he  mean  annua l  a i r  t empera tu re  i s  45  to
49  deg rees  F ,  and  the  ave rage  annua l  f reeze - f ree  pe r iod  i s  1 l -0
to  135  days .

Typ i ca l J . y  t he  su r f ace  l aye r  i s . l i gh t  b rown i sh  q rey  l oam
abou t  t h ree  i nches  t h i ck .  The  unde r l y i ng  l aye rs  t o  a  dep th
o f  48  t o  50  i nches  a re  pa le  b rown  and  t i gh t  ye l l ow i sh  b rown
loam to  s i l t y  c lay  l oam.

Permeabi l i ty  o f  th is  Haverdad Loam is  moderate.  Avai lab le
wa te r  capac i t y  i s  6 .0  to  13 .7  pe rcen t .  The  o rgan ic  ma t te r  con ten t
o f  t he  su r f ace  l aye r  i s  7 .2  t o  1 .5  pe rcen t .  Wa te r  r uno f f  i s
s low and the hazard of  water  eros ion is  moderate-

This  uni t  is  used main ly  for  rangeland.  and wi ld l i fe  habi ta t .
The potent ia l  p lant  communi t ies are 50 percent  grasses,  10 percent
forbs,  and 40 percent  shrubs.

V Ie ,  non i r r i ga ted .This  map uni t  is  in  capabi l i ty  subclass

These  so i l s  a re  f i ne - Ioamy ,  m ixed
Torr i f luvents.

{ ca l ca reous ) ,  mes i c  Us t i c

A1 - -0 -3  i nches ;  l i gh t  b rown i sh  g rey  (1OYR 6 /2 )  l oam,  da rk
grey ish brown (  10YR 4/21-moist ;  weak th in  p la ty  s t ructure par t ing
to  a  weak  g ranu la r ;  s l i gh t l y  ha rd ,  f r i ab le ,  s l i gh t l y  s t i c ky
and  s l i gh t l y  p l as t i c ;  f ew  f i ne ,  med ium and  coa rse  roo t s ;  many
ve ry  f i ne  and  few  f i ne  ves i cu la r  po res ;  modera te l y  ca l ca reous '
ca rbona tes  a re  d i ssem ina ted ;  s l i gh t l y  a l ka l i ne  (pH  7  . 91 ;  c l ea r
wavy boundary.

C l - - - 3 -9  i nches ;  pa le  b rown  (  1OYR 6  /  3 ' )  l oam,  b rown  (10YR
4/31  mo is t ;  weak  med j -um subangu la r  b locky ;  ha rd ,  f r i ab le ,  s l i gh t l y
s t i c ky  and  p l as t i c ;  f ew  f i ne ,  med ium and  eoa rse  roo t s ;  common
ve ry  f i ne  and  f i ne  po res ;  mode ra te l y  c l aca reous ,  ca rbona tes
a re  d i ssemj -na -ued ;  s l - i gh t l y  a l ka l i ne  {pH  8 .2 )  ;  c l ea r  wavy  boundary .

C2 - -9 -26  i nches ;  l i gh t  ye l l ow i sh  b rown  (1QYR 6 /3 \  1oam,
ye1 low ish  b rown  (  l - 0YR 5 /4 )  mo is t ;  weak  med ium subangu la r  b locky
s t ruc tu r -e ;  ha rd ,  f  r l abJ -e ,  s  L i ga t l y  s t i c ky  and  pJ -as t r c ;  f  ew  f  r ne
roo t s ;  conmon  ve ry  f i ne  and  f i ne  po res ;  mode ra te l y  ca l ca reous ,
ca rbcna - "es  a re  d i ssem j - na - "eo i  no ie ra te l y  a l ka l - i ne  (pH  8 .3  )  ;  c l ea r
wavy boundary.

l \ ,[f] IE4
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C3- -26 -48  i nches ;  pa le  b rown  (10YR 613)  c lay  l oam,  ye l l ow iSh
b rown  {  f  OYR 5  /  4 l  mo i s t ;  ve r y  ha rd  ,  f  i rm ,  s t i c ky  and  p i as t i - c ;
f ew  f i ne  roo ts ;  common ve ry  f i ne  po res ;  modera te l y  ca l ca reous ,
ca rbona tes  a re  d . i ssemina ted ;  modera te l y  a l ka l i ne  (pH  8 .3 ) ;  c l ea r
wavy  boundary . '  :

C4r- -48 inches para l i th ic ;  h igh ly  weathered channery sha1e.

Al"tG I'94
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STYRCII SERIES

The  S ty r ch  se r i es  j - s  a  ve ry  deep ,  we l  l  d ra i ned  so i  1  on
benches ,  and  uppe r  h i 1 l s l opes "  Th i s  so i l  f o rmed  i n  91ac ia I
outwash and a l luv ium der ived dominant ly  f rom shale and sandstone.
Bench s lopes are 300 to  400 feet  in  length,  d t  3  to  i -5  percent
s l opes  and  concave -convex .  Uppe r  h i l l s l opes  a re  100  t o  240
feet  in  length,  30 to  70 percent ,  and concave-convex.  The present
vegetat ion j -s  main ly  p inyon,  Utah Juniper ,  Sal ina wi ldrye '  I rd ian
r i ceq rass ,  b l ack  sageb rush ,  and  b i r ch lea f  moun ta in  mahogany .
E leva t i ons  range  f rom 51300  to  7 r5Q0  fee t ,  ms1 .  The  mean  annua l
a i r  temperature is  45 to  47 degrees F. ,  the averagie annual  prec ip i -
t a t i on  i s  abou t  L2  to  t4  i nches ,  and  the  ave rage  f reeze - f ree
per iod is  l -00 to  L2A days

Typ i ca l l y ,  t he  su r f ace  l aye r  i s  p i nk i sh  g rey  ve ry  s tony
loam about  9 inches th ick.  The under ly ing layer  us l ight  grey
and very pale brown loam abouL 32 inches th ick.  The next  layer
i s  ve ry  pa le  b rown  ex t reme ly  cobb ly  sandy  l oam to  a  dep th  o f
60 inches or  more.  A layer  of  secondary carbonate accumulat ion
is  at  a  depth of  about  9 inches.

Permeabi l i ty  o f  the Styrch so i l  is  moderate ly  rap id.  Avai lab le
wa te r  ho ld i ng  capac i t y  i s  abou t  6 .2  t o  8 .0  pe rcen t .  E f f ec t i ve
root ing depth is  60 inches or  more.  The organic  mat ter  content
i s  l - . 5  t o  2 .0  pe rcen t  i n  t he  su r face  1aye r .  Runo f f  i s  med ium
and the hazard of  water  eros ion is  moderate.

Th i s  un i t  wh i ch  i s  used  p r i -ma rJ -  1y  f  o r  w i  1d1 i f  e  hab i t a t
and rang:e land has an overstory  of  p inyon and Utah jun iper  wi th
an  ove rs to r y  o f  30  pe rcen t .  The  unde rs to r y  vege ta t i on  i s  45
percent  grasses,  10 percent  forbs,  and 45 percent  shrubs.  Impor tant
p lants  are b i rch leaf  mounta in mahogany,  b lack sagebrush,  Sal ina
w i l d r ye  and  need leand th read .  Su i t ab i l i t y  f o r  r ange land  use
i s  poo r  because  o f  t he  s ton iness  o f  t he  su r f ace .  The  S t y r ch
i s  i n  capab i l i t y  subc lass  V I I s ,  non i r r i ga ted

These  so i l s  a re  l oamy-ske le ta l rm i xed ,  mes i c  Us to l l j - c  Ca l c i -
o r th ids .

A1 - -0 -9  i nches ;  p i nk i sh  g rey  (7 .5YR 6 /2 \  ve r y  s tony  l oam,
da rk  b rown  (7 .5YR 4 /2 )  mo i s t ;  weak  f i ne  g ranu la r  s t r uc tu re i
s l i gh t l y  ha rd  ,  f r  i ab1e ,  s l i gh t l y  s t i c ky  and  s l i gh t l y  p1 -as t i c ;
common  f i ne  and  many  coa rse  roo t s ;  common  ve ry  f i ne  and  f ew
f ine  po res : -  2A  pe rcen t  cobb les ,  and  l -0  pe rcen t  s tones ;  s t rong ly
ca l ca reous ,  ca rbona tes  a re  d i ssem ina ted t  s l i gh t l y  a l ka l i ne  (ph
8 .0 ) ;  g radua l  wavy  bounda ry .

C l - ca - -9 -L4  i nches , '  l i gh t  g rey  (10YR 7 /2 )  l ca rn ,  g rey i sh
b rown  { l -OYR 5 /2 )  mc i s t ;  nass i ve ,  na rd ,  f r i ab le ,  s l i gn t i y  s t i c ky
and  s l i gh t l y  p l as t i c ;  common  f i ne  and  many  coa rse  roo t s ;  f ew

ss 1S4
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ve ry  f i ne  po res ;  s t r ong l y  ca l ca reous  '  ca rbona tes  a re  ve ined ;
modera te l y  a l ka l i ne  (ph  8 :1 ) ;  g radua l  wavy  boundary .

C2ca- -L4 -37  i nches i  ve ry  pa le  b rown  (10YR 7 /31  l oam
brown  (10YR 5 /3 t  mo is t ;  mass i ve ;  ha rd ,  f r i ab le ,  s l i gh t l y  s t i cky
and  s l i gh t l y  p l as t i c ;  m  f ew  f i ne  and  med ium roo t s ;  many  ve ry
f i ne  and  f ew  f i ne  po res ;  s t r ong l y  ca l ca reous '  ca rbona tes  a re
d i ssemina ted  to  so f t  masses i  modera te l y  a l ka l i ne  (pH  8 .1 ) ;  g radua l
wavy boundary.

C3 - -37 -60  i nches ;  ve ry  pa le  b rown  ( I -OYR B /  4 l  ve r y  cobb l y
sandy  l oam,  l i gh t  ye l l ow i sh  b rown  ( l -OYR 6 /  4 )  mo j - s t ;  mass i ve ;
s l i gh t l y  ha rd ,  ve ry  f r i ab le ;  f ew  f i ne  roo t s ;  f ew  f i ne  po res i
30  pe rcen t  cobb les ,  and  10  pe rcen t  s tones ;  s t rong ly  ca l ca reous '
ca rbona tes  a re  d i ssemina ted . ,  modera te l y  a l ka l i ne  (pH  8 .3 ) .

Secondary carbonates are at  a  depth of  g-_LA inches.

The Styrch Stony Loam var ies f rom the Styrch Loam in that
both the C]-  and C2 hor izons are very s tony loams wi th  20 percent
cobb les  and  20  pe rcen t  s t ones ,  whe reas  t he  S t y r ch  l oam does
not  have the coarse mater ia ls  in  the C]-  and C2 hor izons.  Add-
i t i ona l l y  t he  S ty rch  S tony  Loam deve loped  on  30  to  70  pe rcen t
s  l opes

s.6 1'&4
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The  vege ia t i ve  resou rces  w i i h j n  t he  r r i as te  r ock  d i sposa l  a rea  we re

su rveyed  us ing  t he  Range  S i t e  me thods  by  Robe r t  M .  Thompson .  H i s
repo r t ' i  s  i nc l uded  i n  t h j s  sec t i on  and  was  p repa red  f o l l ow ing
vege ta t i on  i n fo rma t i on  gu ide l i nes  ' i  s suec i  by  t he  U tah  D ' i  v i s i on  o f  0 j l ,
Gas  and  M in ing .

13-  13
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0ccu la r  es t jmat ion  was  used  to  de te rmine  p lan t  spec ies  cover ,  pe rcen t
compos i t i on  and  to ta l  g round  cover .  A  9 .6  square  foo t  c i r cu la r  p lo t
o r  quadra t  v {as  used  to  randomly  samp le  the  s i te .  There  were  10  p lo ts
o r  quadra ts  loca ted  in  each  vege ta t ion  t ype .

Produc t i v i t y  da ta  was  ob ta ined  by  c i i pp ing  the  p lan ts  in  each  p io t .
The  p lan ts  were  c l ipped  by  l i f e  fo rms ;  g rasses ,  fo rbes ,  and  shrubs .
A l  I  c l  i pped  samples  were  d r ied  and  we ' i  ghed  to  the  neares t  0 .1  g ram.
These  we igh ts  were  then  rounded  and  conver ted  to  p roduc t i v i t y  in
pounds  per  ac re

0 ther  da ta  ob ta ined  was  the  shrub  and  t ree  dens i t i es .  Th is  da ta  was
taken  on ly  in  vege ta t jon  t ypes  w i th  a  t ree -shrub  overs to ry .  The  p lo t
s ' i ze  used  to  ob ta in  t ree  and  shrub  dens ' i t y  was  approx imate ly  6 .6  fee t
by  66  fee t  in  s i ze  (one  hundre th  o f  an  ac re ) .  A l l  t rees  and  shrubs
wi th in  each  s tudy  p lo t  were  coun ted  accord ing  to  dg€ ,  s i ze  c lass  and
aer ia l  cover .

n  the  was te  rock  a rea  were  mapped and
ng  and  pos t -m i  n i  ng  con tours  o f  the
E019.  The  ac reage  o f  each  vege ta t i  on
are  l i s ted  in  Tab le  1 .  The  ma jo r

types  occurs  dur ing  the  la te  sp r ing
r  m i  g ra te  up  i  n to  the i  r  summer  range

Tab l  e

Th is  repor t  summar izes  the  da ta
rock  a rea .  The  method  used  to
Range S i  te  Method .  Gu i  de l  j  nes
ob ta ined  f rom the  Utah  D ' i v i s ion
co l lec ted  June  22 ,  23  and  Ju ly

In fo rmat ion  on  a l  I
pages .  There  has
rock  a rea .

co l  I  ec ted  on  vege ta t i  on  a t  t he  was te
i nven tony  and  c l ass i f y  t he  da ta  was  t he
fo r  t he  app l  i  ca t i  on  o f  t h i  s  me thod  we re

o f  0 i  I  ,  Gas  and  M ' i  n i  ng .  Da ta  was
10 .  1984 .

The vege ta t ion  t y fes  found  w i th i
a re  shown on  Map E018 .  Pre :m i  n  i
a rea  a re  shown on  Maos  E017  and
type  w i th in  the  was tb  rock  a rea
wi  I  d l  i  f e  use  o f  these  vege ta t i  on
and  ear l  y  w i  n te r  as  the  mu l  e  dee
and  down i  n to  the i  r  w i  n te r  ranqe

VEGETATION TYPE

1.  P ' i  nyon  -  Jun iper  -  M ixed  Mounta ' i  n  Brush
? .  Sa l ina  l , J i l d rye  Grass  -  Locoweed -  B lack  Sagebrush
3 .  P inyon  -  Jun iper  -  B lack  Sagebrush  -  Sa l ' i  na  l ^ l i ' l d rye  Grass
4 .  B lack  Sagebrush  -  Sa l ina  Wi ldy re  Grass  -  Ind ian  R ice  Grass
5 .  B i  g  Sagebrush  -  Ga l  I  e ta  Grass
6 .  Sa l ina  t , J i l d rye  Grass  -  Four  l , J ing  Sa l tbush
7 .  Mancos  Sha le  S lopes

TOTAL AREA
(acres )

4 .2
t . 5
8.8
4 .7
2 .0
4 .9
3 .1

o f  t he  vege ta t ' i on  t ypes  i  s  g i  ven  i  n  t he  f  o l 1ow i  ng
been  no  m i  n i  ng  re l  a ted  d ' i s t u rbance  w i  t h i  n  t he  was te



Type #7 .  P inyon  -  Jun ' ipe r  -  M ixed  Mounta . i  n  Brush

Th is  t ype  occurs  on  the  tops  o f  r i dges  and  h igh  bench  a reas .  S lopes
range  f rom 0  to  i5  percen t  and  have  mos t ' l y  a  iou t 'h  aspec t .  The
Yeggta t ion  i s  domina ted  by  Co lo rado  p inyon  (P inu-s  eOu j i s )  and  Utah
jun ' i  pe r  (Jun iperus  os teosper :ma)  w i th  an  unders to ry  o f  severa l  spec ies
o f  mounta in  b rush .  T rue  mounta in  mahogany  (CercocarpL !s  montanu i )  i s
the  mos t  abundan t  o f  the  unders to ry  sh iubs  in  th i s  vege ta t ion  t ype .
Mos t  o f  the  t r .ees  and  shrubs  a re  matu re  o r  o ld  p la 'n ts  and  the  t j rpe  i s
in  a  la te  near  c l imax  eco log ica l  cond i t i on .  So i l s  in  th i s  t ype-a re
{ * .p ,  rocky ,  we l l  d ra ined  and  d rough ty .  The  a rea  i s  used  by -b ig  game
dur ing  m ig ra t ion  per iods  and  dur ing  w in te r  rnon ths .  Some I  i ves t6ck  use
was  observed  dur ing  the  samp l  ing .  No  I  i s ted  sens i t i ve ,  endangered  o r
th rea tened  p lan t  spec ies  o r  the i r  hab i ta ts  were  found  in  th . i s
vege ta t ion  t ype .

Sample  adequacy  fo r  th i s  vege ta t ion  t ype  was  de te rmined  us ing  the
fo rmu la  g iven  ' i  n  the  u tah  D iv is ion  o f  0 i l ,  Gas  and  Mjn ing 's
"Vege ta t ion  In fo rmat ion  Gu ide l  i nes" .

Cover
Produc t i v i t y
Dens  i  t y

MINIMUM SAMPLE SIZE
(  p1  o ts  o r  quadra ts  )

8 .63
10 .20

1 .00



Plan t  spec ies  p resen t ,  g round
dens i t ies  were  de ie rmined fo r
i s  I  i s ted  be low:

cover ,  p roduc t iv i t y
th is  vegeta t ion  type

and t ree /shrub
and the  in fo rn ia t ion

COMMON NAI'IE

Grasses

Sal  fna l l l i id rye
Needl  e-and- thread
Ind ian  r i ceg rass

Forbs

Crypthantha
Hol boel  I  rockcress

Pi nyon
Utah  jun iper
True mounta in  mahogany
Nevada eohedra

BOTANICAL NAME

Elymus Sa l  ina
St ipa  comata
0ryzops i  s hymeno' ides

Cryptantha spp.
Arab is  ho l  boe l  I  i  i
Chamaechaenact is  scaposa
The iesoerma subnudum

Pi  nus  edu l  i  s
Jun i  perus  os teosperma
Cercocarpus  montanus
Iphedra  nevadens is

PERCENT
COMPOS iT ION

DRY l, lEIGHT
PRODUCTION

124
60
20
20

230

0.1
0 . i
0 . i

56 .2
26 .L
8 .7
8 .7

100

PERCENT

2
2
L

Nava jo - tea

PRESENT GROUND COVER

Vegeta t ive  Cover
L i t te r  Cover
Rocks
bare  )o ]  |

Present  Forage Produc t ion  -  230 lbs /acre
Present  Range Cond i t ion  -  Fa j r  to  Poor
Endangered and Threatened Species -  None

0vers to ry  Tree  and Shrub Cover

COMMON NAME BOTANICAL NAME

0.8%
42.0%
B.A%

49.?%

PERCENT
COMPOS iTiON

PERCENT
AERIAL
COVER

STEMS
PER

ACRE

23.5
41 .  1
77  .7
17  .7

80
140
60
60

340

29.3
h l

9.7
q 7



.Sa l i na  w i l d r ye  g rass  -  Co l t on  l ocoweed  -  B lack  sageb rush
(E l ymus  sa l  i na  -  As t raga l  us  co l  t on i  -  A r t em is i a  nova )

Type #2 .

s1ope .

rea  has
e  w i  th

rocky ,
Z0  to
are  no

e i r

Th i  s  t ype  o f  vege ta t i  on  occurs  on  a  s teep  benchy  sou theas te rn
Sa l ina  w i ld rye  (E lymus  sa l ina )  and  Co l ton  locoweed (as t raga lus
co l ton i )  a re  the  domina te  spec ' ies  w i th in  th j s  t ype  and  make  up
approx imate ly  93  percen t  o f  the 'vege ta t i  on  compos i  t i on .  The  a
been  burned  in  the  pas t  and  i s  now in  an  ear l y  eco log ica l  s tag
many  sma l  I  p ' l  an ts  and  open  bare  so i  I  .  So i  I  s  a re  sha1 low,  ve ry
we l l  d ra ' i ned ,  s i l t y  c lay  in  tex tu re  and  con ta ins  approx imate ' l y
30  percen t  rock . f ragments .  The  p roduc t i v i t y  i s  fa i r  and  there
I  i s ted  endangered ,  th rea tened  o r  sens i t i  ve  p lan t  spec ies  o r  th
hab i ta ts  w i th in  th i s  vege ta t ion  t ype .  L ives tock  and  b ig  game
presen t l y  g raze  th i  s  t ype .

MIN iMUM SAMPLE S IZE
(p1o ts  o r  quad ra t s )

9.86
10 .06
13 .15

Cover
Produc t i v i t y
Dens ' i  t y

A.+



Plant  spec ies  present ,  g rounc i  cover ,  p roduc t iv i t y  and t ree /shrub
dens ' i t ies  were  c ie te rmjned fo r  th is  vegeta t ion  type  and the  in fo rmat ion
is  l i s ted  be low:

COMMON NAMI BOTANICAL NAME

Grasses

Sa l  ina  w ' i ' l d rye  E iymus sa l  ina
Ind ' ian  r i cegrass  Oryzops is  hymeno ides
Neddl e-and-thread St i  pa 'comata

Forbs

Col ton  locoweed As t raqa lus  co l ton i
Low f l  eabane Er igeron  pumi lus

Schoencrambe I  in i fo l  ia

Shrubs

Fourwing  sa l tbush At r ip lex  canescens
Black  sagebrush Ar tem' is ia  nova

COMMON NAME

Fourw ing  Sa l tbush  A t r ip lex  canescens
B lack  sagebrush  Ar temjs ia  nova

DRY l^lEIGHT
PERCENT PRODUCTION

COMPOSIT I0N ( l  bs /ac re )

52.0
0 .9
0 .2

41 .0
4 .4
0 .9

260
E

2

?30
40

546

?

1
a

0.5
0 .1

100

PERCENTPRESENT GROUND COVER

Vegetat ' ive Cover 5 .6%
Li t te r  Cover  rc .A%
Rocks  47 .2%
Bare  So i l  29 .2%

Present  Forage Produc t ion  -  546 1bs /acre
Presen t  Range  Cond i t jon  -  Fa i r
Endangered and Threatened Species -  None

0verstory Tree and Shrub Cover

STEMS PERCENT
PERCENT PER A IR IAL

BOTANICAL NAME COMPOSIT ION ACRE COVER

6A% 600  85 .7
4A% 400  14 .3

m00



w' i th in
i  pe ru  s
t l y  6

t rees
gs  a t

by

an
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Type  #3  P inyon
(P inus
E iymus

-  Jun ' ipe r  -  B lack
edu l i s  -  Jun iperus
sa ' l  i na )

sagebrush  -  Sa l
os teosperma

9.70
3 .36

' i  na  w ' i  
' l  

d rye  g rass
Ar temis ia  nova

Th is  vege ta t ion  t ype  occurs  on  the  toe  and  lower  s ' i de  o f  s lopes
the  a rea .  Sca t te red  p i  nyon  (  P i  nus  edu l  i  s  )  and  Utah  jun i  pe r  (Jun
os teosperma)  t rees  domina te  . th i s  t ype .  The  t rees  a re  sma l l ,  mos
fee t  to  10  fee t  w i th  "dbH"  range  o f  4  inches  to  10  inches .  Mos t
a re  matu re  w i t .h  the  excep t ion  o f  some young  t rees  and /o r  seed l in
the  f r i  nge  o f  th  i  s  vege ta t i  on  t ype .  The  unders  to ry  i  s  domi  na ted
Sa l ina 'w i ld rye  . (E ' l ymus  sa i ina )  and  Co l ton  locoweed (As t raga ius
co l ton i ) .  Th is  t ype  has  a  poor  p roduc t i v ' i  t y  po ten t ia l  and  i s
p resen t l y ' i  n  fa i r  to  poor  range  cond i t i on .  The  type  i s  a lso  ' i  n
ear i y  eco log ica l  deve lopment  s tage  w i th  P inyon  -  Jun iper  t rees
invad ing  the  vege ta t ion  t ype .  So ' i  l s  a re  ve ry  sha l low,  rocky  and
dra ined .  L ives tock  and  b ig  game have  used  th js  vege ta t ion  t ype
heav i ' l y  i n  the  pas t  and  f i re  has  burned  th rough  the  type .

Sampl  e  adequacy  fo r  th  i  s  vege ta t i  on  t ype  was  de te rmi  ned  us  i  ng  the
fo rmu la  g ' i ven  in  the  U tah  D iv is ion  o f  0 i l ,  Gas  and  Min ing 's
"Vege ta t ion  In fo rmat ion  Gu ide l  i nes" .

MINIMUM SAMPLE S IZE
(  p i  o t s  o r  quad ra t s  )

Cover
Produc t i v i t y



Data  co l lec ted  on  p ian t  spec ies  present ,  g round cover ,  p roduc t iv i t y
and  t ree lsh rub  dens i t i es  i s  l i s ted  be low:

PERCENT PRODUCTION
COMMON NAME BOTANICAL NAME COMPOSIT ION (  I  bs /ac re )

Gras s es

DRY i,'IEIGHT

16870.0

77  .7
0 .5
? .7
0 .5
5 .4
n q

0.5
1 .7
0 .5

i00

PERCENT

Sa l  i na  w i  l d rye  E lymus  sa l  i na

Forbs

Co l t on  l ocoweed  As t raqa lus  co l t on i
Ho lboe l l  r ockc ress  A rab i i  f , o t boe l l i i
Low f l  eabane Er igeron pumiTos
Cush ion  e r iogonum Er iogonum ova l ' i f o l i um

Hapl  opappus nu t ta l  I  i  i
Hear th lea f  tw ' i s t f lower  S t rep tan thu  cordantus

Shrubs

True mountain mahogany Cercocarpus montanus
Black  sagebrush Ar temis ia  nova

COMMON NAME

42
1
1

a
I

t <

1

Grease bush Forse l  l es ia  nevadense

PRESENT GROUND COVER

Vegeta t ive  Cover  I .6%
L i t te r  Cover  5 .2%
Rocks 36.0%
Bare  So i l  57 .?%

Present  Forage Produc t ion  -  244 lbs /acre
Present  Range Cond i t ion  -  Poor
Endangered and Threatened Spec ies  -  None

Overs to ry  Trees  and Shrub Cover

1
6

1

?40

STEM PERCENT
PERCTNT PER AERIAL

BOTANICAL NAME COMPOSITiON ACRE COVER

P' inyon
Utah  jun iper

P i  nus  edu l  i  s
Jun iperus  os ieosperma

True mounta in  mahogany Cercocarpus  montanus
B lack  sagebrush  Ar i .emjs ia  nova

21 .2  140  81 .1
2 .4  20  i1 .6
3  .0  70  5 .0

66  .7  440  1  .8
6 .1  40  0 .5

660

Grease  bush Fo rse l l es i a  nevadense



Type #4  B lack  sagebrush
(Ar temis ia  nova

Sa l ina  w ' i  l d rye  g rass  -  i nd ian  r i cegrass
E lymus  sa l ina  -  0 ryzops is  hymeno ides)

was  de te rm ined  us ing  t he
,  Gas  and  M in ing ' ' s

M IN IMUM SAMPLE S IZE
(  p ' l  o t s  o r  quad ra t s  )

1.99
3 .76

Th is  Yegq ta t ion  t ype  oc iu rs  on  mos t l y  s teep  sou th  fac ing  s lopes .  The
type  i s  domina ted  by  sa l ina  w i ld rye  (E ' l ymus  sa l ina )  and-B jack
: .agebru ,sh  (a r temi  s  i  a  nova  )  w i  th  ve ry  f  ew o ther  p i  an t  spec i  es  p resen t .
The  so i l s  a re  ve ry  sha l low,  we l l  d ra ined ,  c layey  in  tex tu re  ano
con ta ins  20  to  30  percen t  rock  f ragments .  Th is  vege ta t ion  t ype  i s
p fe :en t1y  j  n  an  ear l y  deve l  opment  eco l  og i  ca l  s tage-  and  very  uns tab l  e
w j th  heavy  so i l  e ros ion .  The  p lan t  spec ies  a re  a lso  w i ld l y  sca t te red
th roughou t  the . t ype  and  th is  i s  the  reason  fo r  the  low p ro iuc t i v i t y
po ten t ia l .  The  vege ta t ion  t ype  i s  sparse ly  used  by  b ig  game and
l i ves tock .

Sample  adequacy  fo r  th i s  vege ta t ion  t ype
fo rmu la  g iven  in  the  U tah  D iv is ion  o f  0 i l
"Vege ta t ion  In fo rmat ion  Gu ide l  i nes" .

Cover
Produc t i  v i  t y



Data  co l lec ted  on  p lan t  spec ies  present ,  g round cover  and produc i i v i t y
i s  l i s ted  be low:

COMMON NAME BOTANICAL NAME

Grasses

Sa l ina  w i ld rye  E lymus  sa l ina

Forbs

DRY l^JEIGHT
PERCENT PRODUCTION

COMPOSiTI0N (  I  bs /acre)

74 .6 254

Hear th lea f  tw i s t f l ower  S t rep tan thu  co rdan tus  3 .0

Shrubs

B lack  sagebrush  A r tem is ia  nova ?2.4

PERCENTPRESENT GROUND COVER

Vegeta t ive  Cover  7 .0%
Li t te r  Cover  0 .8%
Rocks 20.0%
Bare  So i l  78 .2%

Pre ien t  Forage Produc t ion  -  340 lbs /acre
Present  Range Cond j t ion  -  Poor
Endangered and Threatened Spec' ies -  None

10

76



Type #5  B ig  sagebrush  -  Ga l le ta
(Ar te rn i  s f  a  t r i den ta ta Hi l a r i a  j ames " i  i )

Th is  vege ta t ion  t ype  occurs  on  the  low a l luv ia l  fans  and  bench  lands .
Vege ta t ' i ve  cover  i s  domjna ted  by  B ig  sagebrush  (a r temis ia  t r i den la )
w i th  a  sparse  unders to ry  o f  Ga l le ta  (H i la r ia  james i i ) .  Ss i l s  a re
deep ,  we l  l  d ra i  ned ,  heavy  c ' l  ayey  tex tu re  and  I  ess  than  10  percen t  rock
f ragments .  The  p roduc t i v i t y  i s  po ten t ia l l y  good .  The  type  i s  in  an
ear l y  eco log ica l  cond ' i t i on  and  has  been  used  heav i ' l y  by  l i ves tock ,  b ig
game and  some road  cons t ruc t i  on .  F i  re  has  burned  th rough  a  1  a rge
por t ' i on  o f  th i s  t ype  in  recen t  t ' ime .  No  l i s ted  sens i t i i e ,  endangered
or  th rea tened  spec ies  o r  the i r  hab i ta ts  were  found  in  th i s  vege ta t i ve
type .  B ig  sagebrush  i s  rap id ly  inc reas ing  w i th in  th ' i  s  t ype .

Sampie  adequacy  fo r  th i s  vege ta t ion  t ype  was  de te rmined  us ing  the
fo rmu la  g ' i ven  in  the  U tah  D iv is  jon  o f  0 i l ,  Gas  and 'M in ing 's
"Vege ta t ion  In fo rmat ion  Gu ide l  i nes" .

MINIMUM SAMPLE S IZE
(  p1  o t s  o r  quad ra t s  )

Cover
Produc t i v i t y

3 .35
10 .45

10



Plan t  spec ies  p resen t ,  g r  ound
for th is vegetat ' ion type and

cover  and produc t ' i v i t y  were  de termined
the  in fo rmat ion  is  l i s tec i  be low:

COMMON NAME

Grasses

Sal i  na w' i l  drye
Gal I  eta
Ind jan  r i  cegrass
Bot t lebrush squ i  r re l  ta i  I
l^ Iestern wheatgrass

Forbs

Mi  I  kve tch
King  budbeak
Gay penstemon

Shru  bs

P la jns  p r i ck lypear
Broom snakeweed
Big  sagebrush
Black  greasewood

BOTANICAL NAME

Elymus sa l  ina
H i la r ia  james i ' i
0ryzopsis hymenoides
S i tan ion  hys t r i x
Agropyron smi th i i

As t raga lus  par
Cordy lan thus  k ing i i
Pens temon lae tus

0punt ia  po lyacantha
Gut ie r rez ' ia  saro thrae
Ar temis ia  t r iden ta ta
Sarcobatus  vermicu l  a tus

PERCENT
COMPOS iTION

10.  5
6 .5
1 .6
8 .9
E ?

18.3
0 .8
0 .3

DRY HEIGHT
PRODUCTION
(  I  bs /ac re  )

1
i

168
10

380

40

6

2A

70
?

i

0.3
0 .3

44.6
2 .6

100

PERCENTPRESENT GROUND COVER

Vegeta t ive  Cover
L i t te r  Cover
Rocks
Bare  So ' i l

P resent  Forage Produc t ion  -  380 lbs /acre
Present  Range Cond i t ion  -  Poor
Endangered and Threatened Spec ies  -  None

4 .0%
72.4%
4.4%

83.2%

i " L



Type  #6  Sa l  i  na  w i  1  d r ye
(E l ymus  sa l  i na

grass  -  Fourw i  ng  sa l  tbush
-  An t r ip iex  canescens)

pe .
n

Th is  vege ta t ion  t ype  occurs  mos t i y  on  the  upper  a l luv ia l  fans  and
upper  s ' l opes .  Fourw i  ng  sa l  tbush  (A t r i  p l  ex  canescens  )  and  Sa l  i  na
w i id rye  (E lymus  sa l ina i  dom' ina tes  the  vege ta t ion  cover  in  th i s  t y
Th is  vege ta t ion  t ype  i s  p resen t l y  in  an  ear l y  eco log ica l  cond i t i o
w ' i th  heavy  so i l  e ros ion  and  a  poor  p roduc t i v i t y  po ten t ia l .  So i l s
sha l low,  we l l  d ra ined  and  con ta in  10  to  70  percen t  rock  f ragments
The  type  i s  g razed  by  b ig  game and  l i ves tock  and  i s  p resen t l y  in
range  cond i  t i  on .

a re

poo r

theSample  adequacy  fo r  th i s  vege ta t ion
fo rmu la  g iven  in  the  U tah  D iv is ion
"Vege ta t ion  In fo rmat ion  Gu ide l ' i nes"

Cover
Produc t i  v i  t y

t ype  was  de te rm i  ned  us  i  ng

: t  
0 i l ,  Gas  and  M in ing ' s

M IN IMUM SAMPLE S IZE
(p io t s  o r  quad ra t s )

4.85
8 .9?

I2



Data  co l lec ted  on  p lan t  spec ies  present ,  g round cover  and produc t iv i t y
i s  i ' i s ted  be low:

COMMON NAME BOTANICAL NAME

Grasses

Sal  i  na wi  i  drye
Gal  I  e ta

Forbs

Elymus sa l  ina
H i la r ia  james i i

Vegeta t i  ve  Cover
L i t te r  Cover
Rocks
Bare  So i l

Present  Forage Produc t jon  -  210 ibs /acre
Present  Range Cond i t ' i on  -  Poor
Endangered and Threatened Species -  None

DRY hJEIGHT
PERCENT PRODUCTION

COMPOSITION (  I  bs lacre)

76 .3
c.8

160
I

Low f  I  eabane Er i  geron  pumi ' l  us  0  .2
Cush ion  e r iogonum Er iogonum ova l  i f o l  i um 1 .6

Shrubs

Fourwi ng sa' l tbush Atr i  p l  ex canescens 24.3
B lack  sagebrush  Ar temjs ia  nova  0 .8

100

PRESENT GROUND COVER PERCENT

42
2

?LO

5.2%
78.4%
24.4%
52.4%

1 a



Type #7 Mancos  sha le  s lopes  anc i  open  c lay  va l iey  bo t toms
Shrubby  buckwheat  -  Sa l  i  na  w id l  r ye  g rass
(Er iogonom corymbosum -  E lymus  s i i  i i a )

Th is  vege ta t ion  t ype  occurs  on  the  open  mancos  sha le  s iopes  and  open
c luy  bo t toms._  Vege ta t ion  i s  ex t reme iy  sparse  w i th  on ly  a  few r *u l l
c lus te rs  o f  p lan ts .  These  pocke ts  o f  vege ta t ion  make  i rp  less  than  one
percen t  o f  the  to ta l  g round  cover .  The  vege ia t ion  t ype  i s  in  a  ve ry
ear l y  eco log ica l  s tage" .  _ l t  i s  a  ve ry  uns t iU te  t ype  i i rO  few p lan ts
have ,ye t  to  become es tab l i shed  in  the  a rea .  Th i i ' t ype  i s  no !  su i tab le
f  o r  I  i  ves tock  uSe and  has  I  im i  tec i  use  f  o r  b . ig  game.

Sampie  adequacy  fo r  th i s  vege ta t ion  t ype  was  de te rmined  us ing  the
fo rmu la  g ive !  ' i  n  the  u tah  D ' i v i s ion  o f  0 i r  ,  Gas  and  M. i  n ing ,s
"Vege ta i jon  In fo rmat ion  Gu jde l  i nes ' , .

MINIMUM SAMPLE S IZE
(p1o ts  o r  quad ra t s )

Cover
Produc t i v i t y

2 .00

14



Plan t  spec ies  p resen t ,  g round  cove r  and  p roduc t i v i ' uy  were  de te rm ined
fo r  t h i s  vege ta t ' i on  t ype  and  the  i n fo rma t ion  i s  l i s ted  be low :

COMMON NAMT BOTANiCAL NAME

DRY WEIGHT
PERCENT PRODUCTION

COMPOSIT iON ( l  bs /ac re )

Grasses

Sal i  na wi  1 drye Elymus sal  i  na 0.  1
ind ian  r i cegrass  0ryzops is  hyneno ic ies  0 .1

Forbs

Deser t  p r incesp lume Stan leya  p innata  9 .0
Low f l  eabane Er i  geron pumi i  u s 0 .  1

Shrubs

Shrubby buckwheat Er iogonum corymbosum 90.6
B lack  greasewood Sarcobatus  vermicu la tus  0 .1

100

PRESENT GROUND COVER PERCENT

Vegeta t ive  Cover  0 .4%
Li t te r  Cover  0 .8%
Rocks  4 .8%
Bare  So i  1  94 .A%

Present  Forage Produc t ion  -  104 lbs /acre
Present  Range Cond i t ion  -  Very  Poor  (most ly  non- range)
Endangered and Threatened Spec' ies -  None

91
1

104

15



Seed  M i  x t u re
(M j  x t u re  #5  )

f o r  F i  na l  Rec l  ama t i  on o f  t he  l , Jas  t e Rock  D isoosa l  S i te

POUNDS/ACRT
(PLS)  RATE 0F SEEDING
Dr i  I  I  ed Broadcas tSpec ' i es

Grasses

Cres ted  wheatg rass
Weste rn  wheatg r ,ass
Ind ian  r i cegrass

Forbs

Shrubs

B ig  sagebrush
Fourw ing  sa l  tbush
B l  ack  g reasewood

Ranger  a l  fa l  fa
Ye l low sweetc lover
Smal  I  bu rne t
Scar l  e t  q l  obemal  I  ow

Agropyron  c r i  s ta tum
Agropyron  smi th ' i  i
0 ryzops is  hymeno ides

Med icago .  sa t i va
Me l i l o tus  o f f i c ina l i s
Sangu iso rba  minor
Sphaera l  cea  cocc i  nea

Ar temis ia  t r i den ta ta
At r i  p l  ex  canescens
Sarcoba tus  ve rmicu l  a tus

? .0
2 .4
1 .0

i .0
1 .0
0 .5
0 .5

0 .5
1 .5
1 .9

i1

4 .0
4 .0
z.a

?-a
2.0
i .0
1 .0

i .0
3 .0
?rg

22

16



13 . s ls!.rgl_9clgsleliqlq

Sed imen t  Pond  Des ign  -  1

The  con t r i bu t i ng  d ra j nage  a rea  i s  app rox ima te l y  3C .6  ac res  f o r
t he  t o ta l  s ' i  t e .  Th i s  f i gu re  ' i  s  s l i gh i l y  h iEhe r  i han  t he  exac t  a rea
and  i nc l udes  t he  30  ac re  r i gh t -o f -way  w i t h  t he  excep t i on  o f  t he  l and
be l  ow  the  sed imen t  pond .

The  so i l s  w i t h i n  t he  a rea  and  t he i r  assoc ia ted  hyd ro log i c  g roups  a re

Gers t  ,  65% -  D
Have rdad  ,  07% -  B
S ty r ch ,20%-C
Bad l  and  ,  08% -  D

Land  use  i n  t he  a rea  j s  r ange land  and  t he  cond i t ' i on  o f  t he  so ' i l s  j s
poo r .

The  Cu rve  Number ,  CN :

cN =  (0 .65)  89  +  (0 .07)  79  +  (0 .20)  86  +  (0 .08)  89

^  l l
L I \

The amount  o f

1 nL u

25
100

These  numbers

Average  s  1  ope
fee t .

l r /a te r  s to rage

Ca lcu la t ' i ons

O =
Y

s -  1000 -  10,-eN-

s -  1000 -  10,
87 .7

i  nches

CN =  87 .7

s  -  1 .403

87 .7

ra in fa l l  fo r  shor t  du ra t ion  p rec ip ' i  t a t ion  i s :

year ,  24  hour  even t  -  1 .82  inches
year ,  24  hour  even t  -  2 .18  inches
year  ,  24  hour  even t  -  2 .74  i  nches

were  taken  f rom the  da ta  fo r  the  Pr i  ce  s ta t i  on .

o f  the  a rea  i s  22  percen t .  Leng th  o f  s lope  ' i s  1000

f ac to r ,  S ,  i n

f o r  D i  r ec t  Runo f f  Vo1  ume ,  Q ,  i  n  i  nches  i  s :
2

(P  -  0 .25) -
p-r-0:85

! , Jhere :  P  i s  the  s to rm ra in fa l  I  even t ,  i . e .  10  year
24  hour .  S  j  s  wa te rshed  s to rage  fac to r ,  1 .403

year ,  24  hour  even t
t - - ,

a = i1 .82 _  0 .?  (1 .403J '
r  + .

if:BZ-+ 0:8-TT:40t)l

Q = o] ro6 inch

10

13-  14

AJ6 1',94



Volume c f  Runc f f  ,  Rr r in  cub

R, ,  =  ( to ta l  a rea)
R*  =  (30 .6  ac r^es )
R: = 89 ,3a7-  i tT- 'v

25 year ,  24  hour  even t

Q =  .1  .A92  i  nches
R, ,  =  I21  ,348 f  t3 .

100  year ,  ?4  hour  even t

Q =  1 .566  inches
Ry =  L73 ,952  f t1

Sed iment  y ie ' l d ,  A ,  i n  tons  per  ac re  i s :

A  -  R  K  (LS)  (cn1

LS  =

' t s :

f  €  / ac re )  ( 0 .A67  f t . )

i  c  f  ee t

(dep th )
(43 ,560

LS

LS

Where :  R  i  s  the  ra i  n fa l  I  fac to r  taken  f rom tab l  es ,  ?0  .
K  i s  the  so i l  e roc i ' i b i ' l  i t y  fac to r  taken  f rom
tab)es ,  0 .32 .  CP i s  the  con tno l  p rac t i ce  fac to r
taken  f rom tab l  es  ,  0 .8 .  LS  i  s  the  1  eng th  s  1  ope
f  ac to r  g ' i  ven  by  the  f  o i  l  ow i  ng  f  o rmu l  a :  

-

I  a l "  f (a,soxt  + 3ox + 0.43i l't77.6t 
L 

------il6T3------ j

t {he re :  A fs  the  s lope  ieng th ,  1000  fee t .  M i s  the
exponen t  dependen t  on  i  eng th ,  0 .5 .  X  i  s
the  s in  o f  the  s lope  ang le ,  0 .2L .

= Egqgl o's l(€q-e-. ztf-:-9q_e-.eu-Lq. 4 3 )l
172 .61 L 

------ 
6.6'13------__--- l

=  !4 .4L9

So,

A =  (2A)  (  0 .32  )

Sed iment  Vo l  ume,  Sr r ,  i  n  c

A  =  73 .83  tons /ac re

o f  t he  sed imen t , 110  pounds

(1L  4 rq \

ub i  c  f  ee

(0 .8 )

t  i s :

Sy  =  a_(e tee  )
(

l , Jhe re :  C  i s  t he  dens i t y
pe r  cub i c  f oo t .

\-v

q

Peak  Runo f f

= l_21.-93)_lgg=0_Gqqq)----TTT0T--------

=  4 I  , 076  f t 3

Ra tes
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Ca lcu la t i on  o f
ccncen t ra t i on

peak  runo f f  f r om t ime
in  hou r  s  and  - - "  i s  t he

t 0 . 8  / c  -  t , r C . 7
L  \ J  

'  L  l--T9oo-Ttfra.5-

0.521

t L / 0 . 6

cons ide ra t i cn .  t " i s  t he  t jme  o f
l ag  t ime  j n  hou rs .

l , Jhe re :

?

L

+
)J

t
L

+
v c

+
v C

Peak  D i scha rge ,  gn ,  i n  cub ' i  c  f ee t  pe r  second

9p,, = Qnl'  AQ

l , i h  e re  :

t c=  0 .868  hours

Iog  q ,b t '=  2 '55? l

9n t  =  356 '50

Qp =  (356 .50)  (0 .048)  ( i .oe2)

q t  =  18 .69  c fs

Sed iment  Pond  Des  i  gn

To ta l  vo lume needed  in  pon-d
Runof f  vo lume -  I21  ,348  f t '
Sed iment  vo l  ume -  41 ,076  f t  3
Add i t iona l  he igh t  needed  in  pond
Head fo r  a  30  i  nch  sp i  1  lway  -  1 .6  f t
F reeboard  requ  i  rements  -  1 .0  f t

Sed iment  Pond
Inner  pond  s lopes  2 .5 : l
0u te r  pond  s lopes  2 .0 : I
30  inch  ver t i ca l l y  s tanc i ing  cu lve r t
6  inch  ver t i ca l i y  s tand ing  p ' i  pe  fo r

L  i s  the  hydrau l  i c  i eng th  o f  the  wa te rshed ,
1000  fee t .  S  i s  as  p rev ious ly  de f ined ,1 .403 .
y r  i s  the  land  s lope ,  0 .22 .  

-

o 'B  ( i .403  +  r )a '7
900-Tilz2Ja:r-----

hours

_T
I

= (  100

0 .521 /0 .6

0  .868  hou  rs

A  ' i  s  the  a rea  o f  the  wa te rshed ,  0 .048  square
mi les .  a  i s  the  _ runo f f  ,  25  year ,  24  hour  even t ,
1 .092  inches .  Qpa is  the  peak  d ischarge  verses
the  t ime o f  concen t ra t ion  as  approx imated  by  the
fo1  i  ow i  ng :

I  os qn! 2.50963  -  0 .6995r iog  tc  -  0 .14808  ( log  t " ) '  *
0 .07074  ( log  t " ) "

fo r  the  sp i l iway .
the  decan t .

i. -1- I a.

AUti I',84



Length  -  270  fee t
Wid th  -  150  fee t
Depth  -  10  fee t

Sed  jment  pond  vo l  ume,  SPy ,  i  n  cub ' i  c  f  ee t

SP =  22 ,000X +  800X2 +  12 .5X3

| . lhe re :  X  i  s  the  he i  gh t ,  ' i  n  f  ee i ,  f  rom the  pond  bo t tom

Tota l  vo lume,  s to rage  capac i t y  -  312 ,500  f t3

He igh t  o f  sed iment  pond  needed  fo r  s to rage :
( f rom the  bo t tom to  the  top )

Sed jment  Vo l  ume,  41 ,076  f t :  =  1 .8  fee t
Runof f  Vo1  ume,  121 ,348  f f  =  4 .2  fee t
30  i  nch  cu l  ve r t  head  =  1 .6  fee t
F reeboard  requ  i  rements  =  1  .0  fee t

8 .6  f  ee t

Des ign  he ' igh t  o f  10  f  ee t  f  o r  the  dam w i  I  I  be  adequa te .

Sed iment  Con t ro l  fo r  the  Topso i  1  S tockp i  1  e  -  2

Hydro l  og i  c  So i  I  Group  -  C .
Land  Use  -  Range .
Hydro iog ic  Cond i t ion  -  Poor
Runof f  Curve  Number ,  CN -  86 .
S1ope ,  y f -  20%.
Leng th  o f  S lope  -  600  f t .
A rea  -  4 .6  ac res .

D i rec t  Runo f f  tu tcu la t ions
D i rec t  Runo f f  ,  Q  =  _ [ t_ :_9 .? ! ] '  ,  i n  inches .

P  +  0 .85

Where :  P  i s  the  s to rm ra in fa l l  even t  in  inches .
S  i  s  the  max imum po ten t i  a l  d i  f fe rence
be tween P  and  Q a t  the  beg i  nn i  ng  o f  the  s to rm,
de f i  ned  as  :

S  =  1000  -  10-eN-
s - _lqqq - 10

86

S  =  1 .63

P ,  f r om the  P r i  ce  S ta t i  on  =  ? .LB  i  nches

Q = (2 .18  -  0 .2  ( i .63 ) )2
TZtTE-r-0:8-TT:53TT

Q = 0 .987  inches

13-  17
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Peak  Runo f f  Ca l cu la t i ons

T ime  Equa t i ons :

t L  -  0 .6  t .  =

+
vL

Where :

n a
= (600) " ' "-------T

i  n  hou rs .
concen t ra t i on

de f  i  ned .
l eng th  o f  i . he

pe  i  n  pe rcen t .

' i n  hou rs .

wa te rs  hed

(0 .987  inches)

'l n

n  a  0 . 7
L - ' "  (S  +  1 )--T900-Ttr)45-

t -  i s  t he  l aq  t ime
tZ  i i  t he  t ime  o f
S  i s  as  p rev ious l y
L  . i  s  t he  hyd rau l i c
f ee t .
y t  i s  t he  l and  s l o

( t .o :  +  1)o ' '
900-(0:20Tv .t-

0.387  hours

ti
0:6

0.644  hours

Peak  D ischarge ,  Qp= q ;A  Q,  in  c fs .

t ^ Ihere :  A  i s  the  wa te rshed  a rea  in  square  m j les .
Q - i  s  the  de te rmi  ned  runo f  f  i  n  i  nches .
gp t  j  s  the  peak  d ischarge  verses  the  t ' ime  o f
cbncen t ra t ' i on  as  approx ' imated  by  the  fo1 ' l  ow ing :

l og  9 r t  =  
? .50963  -  0 .6995 ,109  t .  -  0 . 14808  ( l og  t " ) 2  +-  ' t '  
0 . 07074  ( l og  t . ) '

t c  =  0 .644  hours

ios  q ;  -  2 .630e

Qn '  =  427 '464

qp  =  ( .427 .464)  (4 .6  ac res )

"L

+ -
Lc

+
4

(0 .001s6 r1]ei)
ac re

o_  =
' I J

Di  t ch  Des  i  gn

Chezy

3 .028  c fs .

-  Mann ing  Equa t ion
n  e  * 0 . 5

1 .486  R  " ' "  S--n--

s .

Q ' i  s  the  d ischarge  i  n  c f , s ,  Q . .
A  i  s  the  c ross  sec t i  ona l  a reS o f
R  i s  the  hydrau ' l  i c  rad ius  in  f  t .
S*  j s  the  s ' l  ope  in  f t .  pe r  f t .
n  i  s  the  coe f  f  i  c ' i en t  o f  rouqhnes

f l ow  i n  sq .  f t .

a-A

hJhere :

13-  18
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We w j l l  use  a  r r apezo ida l  shaped  d ' i t ch

Equat ion  der i va t ion  fo r  t rapezo ida l  shaped  d i

Q.  (n )  =  [  bd  +  zd2  1os
n486--r$a= LE;-r-za--72-r-T-J

t ch .

[t, 
+ zd1

Ust 'ng  a  known b ,  w id th  o f  the  channe l  and  a  known z  the  equa t ion  ' i s
so lved  fo r  d ,  dep th ,  bJ  t r i a l  and  e r ro r .

( n

9p =  3 .028  c fs

n  =  0 .025

S*  =  0 .05

b  =  2 .0A f t .

z  =  i .50

(3 .028)  (0 .0?5)
T:48.6.-(0.05;a.s-

i f  ,  d  =  A .27

0 .22782  =  0 .23548

So  we  w i l l  use  A .?7  f t .  f o r  d ,  dep th .

hanne l  w i l l  be  cons t ruc ted  as  a  t r apezo id ,1 .0  f oo t  deep  and  2 .0
w ide .  Th i s  w i l l  p rov i de  0 .73  f oo t  o f  f r eeboa rd  and  t he  ve ' l  oc i t y
be  4 .66  f ps .  Th  i  s  channe l  w i  I  I  co l  I  ec t  t he  runo f f ,  as  shown  on
020  and  d i r ec t  i t  t o  a  cu l ve r t  and  i n to  t he  sed imen t  pond .  The
r t  w j l l  be  an  18  CMP cu l ve r t  w i t h  co r ruga ted  an t i - seep  co l l a r s .
u l ve r t  w ' i  I  I  d i scha rge  i n to  a  r i p rapped  po r t i on  o f  t he  sed imen t

The  18  i nch  cMP,  us ' i  ng  a  nomograph ,  i s  o f  sa t j s f ac to r y  s j ze  t o
e  t he  f l ow .

lz .oo (d)  + 1.50 (d)2 1o 'El r . ro (d)  + 1.50 (dr- l
LI00-r-z-Td.T--T:57-+ l_J L 

'_!

The  c
fee t
w i l l
Map  E
cu l  ve
The  c
pond .
hand l
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S ' i z j ng  Cu l ve r t  f o r  Road  Imp rovemen t  -  3

Hyd ro iog i c  So i l  G roup  -  C .
Land  Use  -  Range .
Hyd ro iog i c  Cond i i i on  -  Poo r .
Runo f  f  Cu r , r e  Number ,  CN-86
51  ope ,  yJ  -  30%.
Leng th  o f  s i ope  -  1000  f t
A rea  -  23 .2  ac res  i

D ' i  r ec t  Runo f  f  Ca l  cu l  a t i  ons

D j rec t  Runo f f  ,  Q  =  (P  -  0 .25 )2  ,  i n  i nches-P-r-0:95-

s -  1000 -  10-eN-

S =  1000  -  10  =  1 .63-86-

P -  ? .18  inches

Q =  (2 . i8  -  A .2  (1 .63) )2
( z:T8-r-0:8-TT:53T )

Q = 0 .987

Peak  Runof f  Ca l  cu l  a t i  ons

T ime Equa t ions :

t ,  -  0.6 t"  = f11l ! - . - l )o ' iL - 
Tgoo-T YrYs

t ,  =  (1ooo)o 'B ( t .og +  L)o '7----T900-T0:30ru:5-

tL  =  4 .475  hours

tc  =  !n__  =  0 .79?  hours
0 .6

Peak  D ischarge ,  gp  =  Qp l  AQ,  in  CFS.

I  og  9  r t  =  2 .50963  -  0 .6995 ,1og  t "  -  0 .14808  ( l  og  t " ) '  +-  
0 .07071  ( log  t " ) -

t c  =  0 .792  hours

I  og  Qp l  -  ? .5789
a

Qp '  =  379 .210

Qp = (37s.2 t0)  (23.2  acres)  (0 .00 is6 
T* : ' )  

(0 .e87 inches)

AIJG 1'84
1 3-20
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So ,  us i ng  a  nomoEraph  and  t he  peak  d i scha rge ,  13 .6  c f s ,  a  30  i nch
cu l ve r t  w j l l  sa fe l y  pass  t he  des ign  25  yea r ,  ?4  hou rs  w i t h  a  headu ra te r
d c n f  h  n f  ?  O  f e e t .

Permanen t  R i  p rapped  D ra i  nage  Channe l  -  4

Th i s  d ra i nage  channe l  w i l l  su r round  t he  was te  rock  p i l e  and  w i l l  ca t ch
d ra ' i  nage  o f f  t he  was te  rock  and  t he  und i  s t u rbed  a reas .  The  channe l
w i  I  I  be  cons t ruc ted  a t  t he  same  t ime  t he  p i  I  e  i  s  cons t ruc ted .

Des  i  gn  even t ,  p rec i  p ' i  t a t ' i on :

100  yea r  ,  24  hou r  even t  -  2 .74  i  nches

Hyd ro l  og i  c  So j  I  G roup  -  C
Pos t  M in i ng  Land  Use  -  Range  and  l . l i l d l i f e
P resen t  Hyd ro log i c  Cond j t j on  -  Poo r
Runo f f  Cu rve  Number ,  CN  -  86
S1ope ,  f  -  30%
Leng th  o f  S lope  -  600  f ee t
A rea  -  24  ac res

D i  r ec t  Runo f f  Ca l  cu l  a t i  ons

Di  rec t  Runo f f ,  Q  =

a
S
P -  

L .

(2 .74  -  0 .2  (1 .63) )2
(z .74-1-0:8-TT:63T )

44L i  nches
63
74

Peak  Runo f f  Ca

T ime

t "  =

+
L ?

!v c

Peak

hJhere :

l cu la t ions

Equat ions :

0.6 r- = (qqqt'_i__Lt._q3_! lIl_:_
T900-T0 .30;a:s-

0.316

0 .316  =  0 .527
0:6--

Di schaFg€,  gp  =  gp l  AQ,  in  c fs

I  og  Q ,1  
-  2 .50963  -  0 .6995  ,1  o9  tc  -  0 .-  

0 .07074  ( log  t " ) '

I  og  9  n t  
=  2 .69 i2

9p t  =  49 i '18

Qp =  (491 .18)  {24 .00)  (0 .00156)  (1 .441

9p  =  26 .5  c f  s

14808  ( log  V)2

13-21
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The  s i ope
used  t o  des ign
o f  Chap te r  3 .
cons t ruc t i on  o f

and  des ign  d i scha rge
the  d ra i nage  channe l
The re fo re ,  t he  saae

th i s  channe l .

a re  app rox ' ima te l y  equa l  t o  t hose
con f  i  gu  r "a r i  on  shown  i  n  Tab l  e  3 .?

d i r nens ions  w i l l  be  used  f o r

L3-22
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13 .10  Re fe rences  and  Co r respondence
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Amer i  can  I ron  and  S tee l  Ins t i tu te , .  ! -9+g !ook  o f  S tee l  Dra  jnage

; ; : ;  

, , .

E.  D 'Appa ' lon ia  Consu l t i ng  fng ineers :  l nc : : .E l rg ine l r in?  
and

o"r is [ '  fuu l , iur  I  
-co i i  

n . Iu : .  i l i  s_pp_:s!__t_Lci  I  i  t i  es,  tJashi  nston,
D.  C .  :  U .  S .  Gove rnmen ta  l  P r

Assoc ia teso  I nc .o  Su r face  l r f i n i nq  i ' l a t g l  P iYe ! : ' i qn
,  wash ing ton ,  D .a . f f imen ta l  P r i n t i ngSimons , L i  &

Ba r f i e l d  8 . J . ,  ! ' Ja rne r  R -L . ,  Haan  C 'T ' - :

Sed imen to logY  o f  D i s tu rbed  ,  1981 '
App l ' i ed  Hvd ro loqX  and

Des ' i qn Manua l
0 f f i  ce , 1982



Urrited States Deparinleni ci ihe Intericr

A U R : A U  C t r  L A N D  I . , 1  A \ . A , G ' ' V E N T

i ' loar  Di  s t r  i  c - ;
Pr ice Ri  vdr^  P,esourcs Area

P.  C .  D ra ' ' i e r  AB
Pr i ce ,  U tah  84501

Mr .  Ch r i s i ophe r  P ,  A l l en
So ld ie r  C reek  Coa l  Company
P .  0 .  Box  I
P r i  cp  -  l l t ah  8450 . l

t  v  v u r

Dear Mr.  A ' l  I  en :

A request
u-50]  67.
under the

The  Un i ted
cont i  nued

As  you  have  no ted ,  t he  road  i s  occas iona l i y  used  by  l oca l  ranchers .  The i r  use
i s  cons ide red  ' t casua l " .  Consequen t l y ,  a  r i gh t -o f -way  au tho r i za t i on  i s  no t
requ i  red .

A l t hough  t h i s  r oad  i s  u t i l i zed  by  t he  gene ra ' l  pub f i c ,  i t  i s  cons ide red  a  BLM
road.  When your  need for  the road terminates,  we wou' ld  l ike to  see the road
le f t  i n tac t ,  A ' l t hough  the  road ,  p ipe l i ne ,  and  sewage  lagoon  a re  pa r t  o f  you r

"pe rm i t  a rea " ,  pub l i c  use  o f  t he  road  wou ld  no t  a l l ow  us  to  au tho r i ze  i t s
rec l  amat ion .

I f  you  have  any  ques t ' i ons ,  p lease  con tac t  Mark  l ' l ack iew icz .

Sincere ly  yours ,

€*z Frff1/-tu
Area Manaqer

I t i  I E P L Y  
" € F E E

?89J
t l  I n T < f
U : J U  l

!  |  t  4 a . -  \

\ U - U o o /

TO

lltAR ? g ;981

was made to-delete the access road aut i ror ized in  r ight -of -way
The  sub jec t  road  p rov ' i des  access  to  a  sewage  lagoon  au tho r i zed
same g ran t .

S ta tes  does  no t  cons ide r  you r  use  o f  t he  road  a  casua l  use .  Thus ,
use  w i l l  r equ i r e  a  r i gh t -o f -way  au tho r i za t i on .  '

i:e eEllf tS

Its 1 '84



B*S':"'4.F
#47'\X

suli=Dco coAL co.
7401 !V i 'viansf ield Ave
Su i te  41E
Post Off ice 3ox 358
Lakewood CO 60235
303 989 9280

l ' la rch 19,  1984

Mr.  Leon E.  Berggren
Area llanager
Bureau of  Land Management
Moab D is t r i c t
Pr ice River Resource Area
P.  0 .  Box  AB
Pr ice ,  Utah  84501

RE: Soldier Creek Coal ComPanY
Request for Easernent (2/8/8a)
NEt  o f  Sec .  25 ,  T13S '  R l1E

Dear Mr.  Berggren z

-Pursuant to your let ter  request ing an easement across Sunedco
property for  Soldier Creek' 's  use in access to a waste disposal
i i tL,  Sinedco.hereby grants the easement wi th the understanding
tnui ' i t  would Ue su-Uiect  to future modif icat ion should develop-
meni pfans for Sunedio 's Coal  Creek property require ut i l izat ion
o f  the  land .

shou ld  you requ i re  fu r ther  c la r i f i ca t ion ,  p lease adv ise .

Director,  GeologY and
Property Management

CRl.l/as

"' ffi {:T::'i.:l*'lll' tffi:ffi"'

Very t ru ly Yours,

B$::-r,,E"lAj

$8'-u

Don Ross/SoldierCreek Coal Company

184



June  20 ,  i 984

Mr ,  l " 1a rk  Mack iew i cz
Bu  reau  o f  Land  Managemen t
P r i ce  R i ve r  Resou rce  A rea
P  -  0 .  D rawer  AB
Pr i ce ,  U t , ah  84501

Re :  R igh t -o f - l , j a y  App l i ca t i on
i , j as te  Rock  D ' i sposa l  A rea
So ld i e r  C reek  .Coa l  Company

Dea r  Mark :  l .  , -

I  have  enc losed  t he  comp le ted  r i
r ock  d i sposa l  a rea .  The  a rea  i s
desc r i  bed  as  f o l  i  ows :

s.  r /2 ,  s .  1 /?,  s . |^ I -  1 /4,5
Sec t i on  ?4 ,  T .  13  S . ,  R .  11

N .  1 /? ,  N . l ^ l .  r / 4 ,  N .E .  r / 4 ,
Sec t i on  25 ,  T .  13  S . ,  R .  11

A l  so  enc l  osed  ' i  s  a  check  f  o r  t he
and  mon ' i i o r i  nq  cos  t s  .

gh t -o f -way  app l  i  ca t i  on
app rox ima te l y  30  ac res

fo r  t he  was  t e
and  i s

E.  1 /  4 ,
f  . ,  5 .L .8 & M.

E. ,  S -1 .8 .  &  M.

payments  o f  the  advanced  ren ta l  fees

I  f  t he re  a re  any  ques t . i  ons  on  t he  r i  gh t . - o f  -way  app l  i  ca -u ' i on ,  map  o r
l ega l  desc r r -p t i on  p l ease  con tac t  me .

s:vere ly- ,  ^  . , , ,

,%i/-zz,d
Chr i { t oohe r  P .  A l l en
M i  ne  Eng i  nee r

Enc  l osu res

a t , !  / ; L
v i h l  j u

fls 1'94
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INTRODUCTTON

I n t e r n a t i o n a l  L e a r n i n g  a n d  R e s e a n c h ,  I n c .  c o n d u c t e d  r n

a r c h e o l o g i c a l  s u r v e y  E +  ? L O  a t r r e s  o f  l a n d  l o c a t e d  n i t h i n  a n : .

p e r m i t  a r e a  o f  . S o l d i e r  C r e e k  C o a l  C o m p a . n y .  T h e  ? L O  a c r e r  w e r e

d e l i n e a t e d  b y  t h e  O f f  i c e  o f  S u r f a c e  t ' l  i . n i n g  ( O S F I ) ,  w h o  d e t e r m i n e d

t h a t  t h e  a r e a s  G n c o m p a " s s e d  w i t h i n  t h e  2 l O  a c r e s  h a v e  ' a  h i g h

p o t e n t i a l  * o r  c o n t a i n i n g  h i s t o r i c  a n d . / o r  p r e h i s t a r i c  s i t e s ,  "  T h e

p e r m i t  e . r ' e a  i s  l o c a t e d  l a r g e l y  o n  p r i v a t e  l a n d = r  a l t h o u g h  t h e

s o u t h e r n  p o r t i o n  o f  t h e  a r e a  i =  o n  f e d e r a l  l a . n d s  a d m i n i s t e r e d  b y

t h e  S a n  R a f a e l  R e s o u r c e  A r e a ,  M o a b  D i s t r i c t ,  E u r e a u  a t  L a n d

l r l a n a g e m e n t .  A  S O - a c n e  p r o p o s e d  w a s t e  r o c k  d  i  s p o s a l  s  i  t e  s o u t h  o f

t h e  p e r m i t  a r e a  w a =  a l s o  s u r v e y e d .  I t  l i e s  w h o l  I y  o n  f  e d e r a l

t a n d  a d m i n i g t e r e d  b y  t h e  B u n e a u  o f  L a n d  l 4 a . n a g e m e n t .  T h e  r u r v e y

w a s  c o n d u c t e d  b y  C l a . u d i a  F .  B e r r y  a n d  T h o m a g  Z e i d l e r  f r o m  J u n e  4

t o  J u n e  6 ,  L g S 4 ,  a n d  s n  J u n e  t 4  a n d  J u n e  1 5 ,  L 9 8 4 .

T h e  p u r p E s e o f  t h e  a r c h e o l o g i c a l  s u r v e y  w a s  t o  l o c a t e ,

u a t e  a n y  c u l t u r a l  r e g o u r c e s  w l t h i n  t h e  a r e a sr e c o n d ,  . . a n d  e v a  I

c h o s e n  b y  O S M  * o r s u r v e y .

a t t e n t i o n  t o  t r a n y o n  w a l  1 s

g h e ! t e r s  y * a E  E c l n s i d e r e d  t o  b e  h i g h -
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LOCATION AND SETTING

T h e  S o l d i e r  C n e e k  C e a l  C o m p a n y ' s  p e r m i t  a r e a  i s  l o c r t e d  i n

t h e  B o o k  C l  i f  f  s  -  R o a n  P l a t e a u  r e g i o n  o f  t h e  C o l o r a d o  P l a . t e a u

( S t o k e s  1 9 7 7 ,  ,  a b o u t  l 3  m i  n s r t h  a i  t l e l  l  i n g t o n . T h e  m a i n _ ,  r o a d

c c l n n e t r t i n g  N i n e  M i  l e  C a n y o n  a n d  l ' l y t e n  t r n  t h e  n o r t h  w i t h  P r i c e  a n d

} J e l  I  i n g t o n  t o  t h e  s o u t h  r l l n E  t h r o u g h  S e l d i e r  C r e e k  C a n y o n  p a s t

t h e  S o l d i e r  C a n y o n  M i n e . T h e  p e r m i t  a r e a  i n c l u d e s  a  p o r t i o n  o f

t h e  S o l d  l e r  C r e e k  C a n y o n r  € . s  w e l  l  a s  s t e e p  c l  i f  f  a r r d  t r a n y o n

r e g i o n s  c r n  t h e  e a s t  a n d  w e s t . E l e v a t i o n s  r + i t h i n  t h i s  a r - e a  r a n g e

f r o m  6 7 A A  + t  a t  t h e  m i n e  t o  g Z A 5  f t  a b o v e  s e a  l e v e l  o n .  p r o m i n e n t

r i d g e s  c l v e r l o o k i n g  e . n  u n n a m e d  c a n y o n  t o  t h e  w e s t  o f  S o l d i e r  C r e e k

C a n y o n .  T h e  a r e a  l s  c h a r a c t e r l z e d  b y  r u g g e d  t o p o g r ' a p h y  c o m P r i s e d

o f  C r e t a c e o u s  a n d  T e r t i a r y  a g e  s t r a t a .  S o u t h - f a c i n g  c l i f f s  a n d

l o n g  n a r r o w  p o i n t s  l o o k  o u t  a c r o s s  t h e  M a n c o s  s h a l e  v a l l e y s  4 O O O

t o  5 5 O O  + t  b e l o w .  l e l h e n e  g t r e a m s  c u t  t h n o u g h  m o r e  r e s i g t a n t  b e d s ,

p e r p e n d i c u l a r  c l i f f s  a n d  s o m e t i m e s  s h e l t e r s  a r e  f o r m e d ,  W l t h i n

t h e  p e r m l t  a r e a ,  h o w e v e r ,  a l l  s h e l t e r  a r e a s  o b s e r v e d  b y  t h e

E u r v e y  c F e w  ( u r i  t h  o n e  e x c e p t  i o n )  h r e r e  t o o  s m a l  I  f  o r  h u m a n  u s e ,

T h e  s i n g l e  l a r g e ' s h e l t e r  t h a t  r 4 a s  o b s e r v e d  ( l o c a t e d  i n  t h e

u n n a m e d  c a n y o n  w e s t  o *  S o l d i e r  C r e e k  C a n y o n )  h a d  b e e r r  u s e d  b y

m o d e r n  h u n t e r s ,  b u t  c a n t a i n e d  n o  e v i d e n c e  o f  p r e h i g t o r ' i c  c r r

h i s t o r i c  u s e .

W a t e r  a p p e a r s  t o  b e  r e l a t i v e l y  p l e n t i f u l  r . l i t h i n  t h e  a r e a r  a t

l e a s t  i n  e a . n l y  s u m m e r - .  R u n n i n g  n r a t e r ' w a s  o b s e r ' v e d  i n  a l l  m a j c l r

c a n y o n s ,  a =  w e l  I  a s  m a n y  s i d e  c a n y o n s .  S e v e n a l  s p n i n g s  a r e

l o c a t e d  i n  c a . n y o n  h e a C s  a t  e l e v a . L i o n s  b e t w e e n  7 8 O O  a n d  S O O O  f t ,

a .  l t h c u g h  a l  I  t ' h o = e  s h e n n  e n  t h e  U S G g  t - o p o 3 ; ' e . p h i c  r r a p E  a r e  l s c a t e d

+
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o u t s i d e  t h e  p e r m i t  a n e a .

V e g e t a t l o n  w i t h i n  t h e  p e r m i t  a r e a  i s  e x t r e m e l y

d l f f e r e n c e s  i n

f a c i n g  s l o p e = ,

t o  2 O O O  f t  l o w e r

t r h i t e  m o s t

t i m e g  i n  a n y

v a r  i e d  a n d

i n c l u d e s  t h e  f o l  l o w i n g  E o m m u n i t i e s  a 4  t h e  U p p e r  S o n o r a n t

T r a n s i t t r o n ,  . l d  C a n a d ! a n  L i f , e - z o n e s :  s a g e b r u s - h i  s a = g e U r u s f , -

g n a s ; s l a n d s  p i n y o n - j u n i p e r  w o o d l a n d i  o a k - m a p l e  
' s h r u b l a n d ;  d r y

m e a d o w s i  p o n d e r o s a  p i n e ,  a s p e n e  B n d  d o u g l a . s  f  i r  f  o r e s t g ,  t r f  i t h

f e w  e x c e p t i o n s ,  v e g e t a t i o n  w i t h i n  t h e  a r e a  i E  d e n s e ,  w i t h  h e a v y

g r o u n d  E o v e F  c l r  f o r e s t  d u f f  g e n e r a l l y  p r e s e n t .  E v e n  t h e  m c r r e

c l p e n  s a g e - g r a = s 1 a n d .  c o m m u n i t i e s  f o u n d  a l o n g  s o m e  r i d g e  t o p s  a n d

s o u t h - f a c i n g  s l o p e s  c o n t a i n  v e r y  t  i t t l e  o P e n  g r o u n d .  D r ' a m a t i c

v e g e t a t i o n  t y p e  e x i s t  b e t w e e n  n e r t h  a n d  g o u t h -

a n d  b e t r . l e e n  t r a n y o n  h e a d g  a n d  c a n y c l n  b o t t o m g  l O O O

i n  e l e v a t i o n .

o f  t h e  p e r m i t  a r e a  h a s  n o t  b e e n  a l t e r e d  i n  m o d e r n

w a y  t h a t  w e u l d  d a m a g e  o r  d e s t r o y  a r c h e s l o g i c a l

h a g  b e e n  e x t e n g i v e  d e v e l o p m e n t  a l o n g  S o l d i e r  C r e e k

a d d i t i o n  t o  t h e  m i n e  a n d  a . s s o c i a t e d  f  a . c i  I  i t i e s ,  t h e

a n d  a  p i p e l  i n e  h a v e  a l  I  h a da n  o l d e r  d i r t  r o a d ,

i m p a c t  o n  t h e  z o n e  a l o n g  t h e  c r e e k . S i  n c e  t h e

c a n y o n  i s  n a r r o b r e s t  t h r o u g h  t h e  p e r m i t  a r e a t t h e = e  h a v e  d a m a g e d

a b c v e  t h e  c r e e k  b e do r  d e s t n o y e d  n e a r l y  a l  I  , l e v e 1  
a r e a g  a .  l o n g  o r

w h e n e  c r n e  m i g h t  e x p e c t  a r c h e o l o g i c a l  g i t e s . I f  a n y  s i t e s  * l e r e

F r e s e n t  i n  t h e  p a s t , t h e y  w o u l d  h a v e  b e e n  d e s t n o y e d .

s i  t e s ,  t h e n e

C a n y o n .  I n

m o d e r n  r o a d ,

t r o n s i d e n a b l e

p e r r n  i  t  a r e a ,

e l e v a t i o n  s f

T h e  p r o p o s e d

t =

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

l o c a t e d  i n  t h e  l 4 a n c o s  S h a l e  L o r ^ r l a n d s  a t  a n

6 2 0 0  t o  3 4 O A  + t "  a b o v e  = e a .  1 e v e i .  T o p o g t ' a p h i . c a l  l y t

c h a . r ; c t e r ' i = e d  b y  ! o w ,  f t r a t  b e n c h e =  = e ? a r a t e d  b yt h e  s i t e  ! s

-



n a r n o r ^ r  a l l u v i a l  f  l o o d p l a i n s  ( ] r  g e n t l y  r e l

V e g e t a t i o n  i n c l u d e s  E r p e n  p . i n y o n - l u n i p e r  w o o d l a n d s ,

a n d  s h a d s c a l e  c c l m m u n ! t i e E

I  l n g t e r r a i  n .

l o w  = a g e b r u s h ,

A r e a s  s u r v e y e d

f  o l  l o w i n g i

T l 3 5 ,  R t l E i

t

LE6AL  DESCRIPT ION

r ^ r i t h i n  t h e  p e r m i t  a r e a  a r e  l o c a t e d  i n  t h e

S e c t  i  o n =  1 2 ,  _  1 3 .

T 1 3 S ,  R l 2 E ;  S e c t i o n =  7 ,  E } ,  L 7 ,  1 8 .

T h e  p r o p o s e d  r + e . s t e  r o c k  d i s p o = a .  I  s i t e  i s  I o c a t e d  i n l

T I S S ,  R l Z E i  S W  l / 4 ,  S E  l / 4  S e c  2 4  a n d  N W  1 / 4 '  N E  L / 4  S e c  ? 3 .

( s e e  a t t a c h e d  m a p )

RECORDS SEARCH

B e f  o r e  f  i e l d  r + o r k  w E r . s  e t a n t e d ,  a  s e a r c h  w a s  c o n d u c t e d  o f  t h e

r e c o r d s  o n  { i l e  a t  t h e  A n t i g u i t i e s  S e c t i s n  o f  t h e  U t a h  S t a t e

H i s t o r i c a l  S o c i e t y  a n d  a t  t h e  E u r e a u  o f  L a n d  M a n a g e m e n t  t l f f i c e  i n

P r i c e - .  T h e s e  i n d i c a t e d  t h a t  n o  a r c h e o l o g i c a l  s i t e g  h a d  b e e n

r e c o n d e d  w i t h i n  t h e  p e r m i t  a r e a  t r r  t h e  p r - o p o s e d  x a s t e  r o c k

d i s p e s a l  s i t e -  P r ' e v i o u s  s u r v e y =  i n  t h e  v i c i n i t y  o f  t h e  p r o p o s e d

w a s t e  r o c k  d i = p c g a l  s i t e  h a d  r e c o r d e d  g e v e r a l  s m a l l  l i t h i c

s c a t t e r s ,  a n d  j . n t e n s i v e  E u r v e y s  a l o n g  o l h e r  m a j o r  t r a n y o n s ,  = u c h

e . s  D u g o u t  C r e e k  a n d  F a c e  C r e e l l ,  h a d  l o c a t e d  h i s t o r i c  m i n e g  a n d

a s s s c  i  a t e d  s t n u c t u r e s . N o r t h  o *  t h e  p e r ' m i  t  a r e a ,  e .  t  i t h i c

g c a t t e r  h a d  b e e n  r e c o r * d e d  a t  t l ' : e  c o n *  l u e n c e  o f  S o l d i e r  C r e e k  a n d

a n  u n n a m e d  t n i b u t a r y  t o  t h e  x e g t . A n  u n r F c c r ' d e d ( ? )  r ' a c k s h e l t e n

i E a i s o  p r s s e n t  l ' r p r ' 4 ,  b u t  t h e  n a t u r e  a , n d  d e p t h  d *  t r u l t u r a l

d e p o = i t =  i s  u n l < n c l , i n .



A l  1  a r e a s

" h i g h  p o t e n t i a l

SURVEY T'IETHADS

w i t h i n  t h e  p e r m i t  a r e a  d e s i g n a t e d  b y  O S M  a =  h a v i n g

- f o r  
c o n t a i n i n g  h i s t o r i c  a n d / o r  p r e h i g t o r i c  r i t e s "

b y  d a s h e d  l i n e s

C a n y o n ,  1 2 . ,  t h e

v e g e t a t e d ,  c o v e r e d  b y  f  o r e s t  d u f  f  r  B F  w a s t o o _  s t e e p

I n  t h e s e

w e r e  e x a m i n e d  o n ' f o o t . T h e s e  a r e a s  a r e  s u t l i n e d  c r n  t h e  a t t a c h e d

a n d  i n c l u d e  t h e  * o l  l o w i n g :  ( 1 )

u n n a m e d  c a n y o n  t o  t h e  w e s t  o f

C a . n y o n ,  ( 3 )  t h r ' e e  r e l a t i v e l y  f  l a t  p o i n t =  o n  t h e

e a s t e n n  s  i  d e  o f  t h e  p e r m  I  t  a n e a . t a n d  ( 4 ) t w o  l o n g , n e . n r r : w  p o i  n t s

n e s t  a l  S o l d i e r  C r e e k  C a n y o n .  W h e r e  t o p o g r a p h y  a n d  v e g e t a t i o n

a l  I  o r ^ l e d ,  t h e  s u r v e y c r r  s  c o v e r e d  t h e  a r e a  i  n  t r a n s e c t 5  l F  m  a p a r t .

t h e  m a j o r i t y  o f  t h e  a r e a  d e E i g n a t e d  f o r  i n s p e c t i o n  F t a E

m a p  ( F l g u n e  I

S o l  d  i e r  C r e e k

S o l d i e r  C r e e k

H o w e v e r ,

h e a v i  l y .

and  . /  o r

a n d  r + h  i  c h  w a s  a t  I  e a = t  5 0  y e a F s  o  I  d .

n o c k y  t o  a l  l o w  t h i s - t y p e  o f  s u r v e y  c o v e r a g e .

i n s t a n c e s ,  s u r v e y o r s  a t t e m p t e d  t o  z i g z a g  t h e  a r ' e a ,  i n = p e c t i n g  a l l

p o E E ; t b t e  r o c k s h e l t e r  l o c a t i o n s  a n d  o p e n  a r e a s ,  :  T h e  w a s t e  r o t r k

d t s p o s a l  a r e a  d i d  n o t  p r e s e n t  s u c h  p r o b l e m s ,  a n d  t h e  e n t i r e  3 0 -

a c r e  p l o t  w a s  c o v e r e d  l n  t r a n s e c t s  p l a c e d  t 5  m  a p a r t .

,  A  s t t e  w a s  d e { i n e d  f o r  t h e  p u n p o s e  o *  t h e  s u r v e y  a s  a n y

e v J d e n c e  o f  h u m a n  a c t i v i t y  v i s i b l e  w i t h i n  a  c i r c u m s c r i b e d  a r ' e a

I n d i v i d u a l a . r t i * a c t g  g r r

s i n g l e  i t e m s  b r o k e n  t n t o  E r v e n a t  p i e c e =  i . { e r ' e  t r e a t e d  e . s  i = o l a t e d

* i n d s ' .  T h e  = i n g t e  s ' i t e  e n = o u n t e r ' e d  d u r i n g  t h e  s u r v e r y  r r a s

r e c a n d e d  o n  a n  l H A C S  (  f  n t e r m o u n t a i  n  A n t  i  q u  i  t  i e s  C o m p u t  e r '  S y = t e m )

= i t e  f o r r n ,  p h l : t o g n e " p h e d ,  a . n d  p l a t t e d  s n  t h e  U S G S  t o p o g r a p h i c  m a P ,

I  g 6 2 l a t e d  f  l n d s  ! r E r - e  a l s o  p l o t t e d  c . r t  t a p c g r ' B p i 1  i c  t i , a F = ,  d  ? = = r ' i b e d ,

a n d  w F r e n  € F p r { r F r  i : . t e ,  p h { r t c A r a p h e d  a n d  d r a x n .

q
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u n E h a F e d  p l e c e B  E f  s a n d s t c l n e  l t : s a t e d  a b e u t  5 0  m  a w a y  i n  a  n e a r ' b y

1 Z C B 4 3 7 T h i s

g a n d s t o n e  b o u l  d e r s

d r y  r + a s h .

m e a t u !  e  A - 9

i n  d i a m e t e n  a n d  a r e

a r t i f a s t s  w e r e  f o u n d  i n

A R C H E O L O G T C A L  S I T E

s  i  t e  i s  c o m p r  i  g e d  e f  t r . l o  a l  i g n m e n t s  e f

I

a n d  a .  c h e c k  d a m  c o n s t r u c t e d  o f  d r y - l a i d ,

p a r t i a l l y  s u n k e n  i n t o  t h e  g r o u n d .  N c r

a s s o s i a t i o n .  A  f e w  p i e c e =  s l  c l e a r  a n d

T h e  a l i g n m e n t =  a r e  o r i e n t e d  n o n t h e a s t - s o u t h w e g t  a n d

m  i n  l e n g t h .  B o u l d e n =  i n  t h e  a l  i g n m e n t s  a . r ' e  3 O - 4 O  c m

a r n b e r  g l a = = ,  a n d  a  b n o k e n e a r t h e n w a r e  p l a t e  a r ' e  p r e = e n t  i n  t h e

T h e  a r t  1 f  a c t s  m a y  n o t  b e  a s = o c  i a . t e d

r * a . s h  i n  t h i =  ! o c a l  i t y  i =  n e a r  a  d i n t

w a = h

r + i  t h

b e l o w  t h e  c h e c k  d a m .

t h e  f e a t u r e s  = i n c e  t h e

r o a d  a n d  m i g h t  h a v e  b e e n  d e p o = i t e d  a , t  a  d i + + e r ' e n t  t i m e .

F t i n i n g  e n g i n e e r s  a t  t h e  S o l d i e r  C a . n y o n  M i n e  r e p o r t  s e e i n g

o t h e n  r s c k  a l  i g n m e n t s  a n d  c h e s k  d a m s  t o  t h e  w e g t  a *  t h e  p r ' o p o s e d

w a s t e  r o c k  d i s p o s a l  s i t e  a l o n g  t h e  s a m e  d i r t  r o a d . .  T h e i r  a g e  a n d

p e s s t b l e  a s s o c i a t i o n  ( s )  a . r e  n o t  k n o w n .

T S O L A T E D  F T N D S

T h e  t r r o  !  g o  l  a t e d  f  i  n d s  ' r e c c r d e d  d u r  i  n g  t h e  s u r v e y  a r e  g h s w n

t : n  t h e  a t t a c t e d  m a p  w i t h  a n  o x o  a n d  a t - e  n t r m b e r e d . f s o l a t e d  f i n d

S t  c o n s i = t s  o f  t h e r e m a i n s  o *  o n e ,  p c s s i b l y  t w o ,  b r o k e n  g 1 a = =

a = s  i s  s c a t t s r - e d  d o i + n  t w o  e r ' c r s i o n a l  c h a n n e l sc o n t a i  n e r ' 9 . T h e  g !

n € a r

V a l  l e y '

c I  i * f  e d g e  c v e r I c o k i n g  t h e  c E n y o r r  b e i o i ^ r  a n d  t h e  P r i c e

! r , C  j c E ! i n g  a  F r e - 1 ? 1 " 4  e . - - € :

f s o i a i e d  * i n C  * ?  i s

T h e  g l a = s  i s  C e e p  p u r p l e  i n  c o l o r ' ,

b u t  n o  i C e n t i f y . i n g  r n a r ' L < s  r . . i e r ' e  F s e r r .

a  l e = e r  t  = i d e - n o t c h e C  F r t : j  e c t i  1 e  p o i n t

i n  t h e  d l s l a . n c e .



a n d  t h e  l ' l a n c o E  S h a l  e  L o w l  a n d s

e f  t h e  b e , g e  a r e  m  i  = =  i  n g  '

o *  t a n n  i  s h -  I  a v e n d e r

p o i n t a b o u t S m f n o m

c h e r t . I  t  i  s  I  o c a t e d  a t  t h e  e n d  e f ,  a  1 o n 9 ,

t h e  c f  i { f  e d g e  c : v e r l o o k i n g  t t r e  c a n y o n  b e l o w

i n  t h e  d i s t a n c e . T h e  t i p  a n d  P a . r t

D e s e r t  s i d e - n o t s h e d  P o i n t s  a r e

d i a g n o s t i c  o *  t i i  e  l a t e  p r e h i s + - o n i c  G t r t r u F a t i B n  o f  t h e  r e g i o n  a n d

a r e  g e n e r a l l y  d a t e d  a { t e r  a p p r o x i m a t e l y  A . D .  1 l 5 O  ( H o l m e r '  a . n d

W e d e r  1 ? A O

f  s c l a t e d  F i n d  l i 1 . D e s e r t  S i d e - N o t c h e d  P c t n t

O



EVALUATION AND RECO}TI4ENDATIONS

T h e  c r t t e r i a  f o n  d e t e r m i n a t ! c l n  o f  s i g n i f  i c a n c e  a r e  t h c s e

f o u n d  i n  t h e  N a t i o n a l  R e g i s t e r  o {  H i s t o r i c  P l a c e = ,  t r u b l i s h e d  i n

3 6  C F R  6 0 . 4 .  T h e g e  c r i t e r i a  s p e c i f y  l h a t  p n o p e r t i e s  h a v e  t h e

q u a l i t y  o f  s i g n i f  i c a . n s e  i f  t h e y  a r e  a = = o = i a t e d  w i t h  i m p o r t a n t

h i g t o r i c e . l  e v e n t E ,  p e r  s o n a g e s r  c r r  t r a d i t i o n s r  e F .  i +  t h e y ,

' . , . h a v e  y i e l d e d ,  o r  m . a y  b e  I  i k e i y  t a  y i e l d ,  i n f  o r m a t i o n

i m p o r t a n t  i n  p r e h l = t o r y  s l r  h i s t o r y . "  O t h e r  c r i t e r i e , ,  s u s h  a E  t h e

c o n d i t i o n  o f  a  s i t e  a n d  i t s  c o n t r i b u t i o n  t o  * u t u r e  r e s e a r t r h  a r e

i m p o r t a . n t  c s n s i d e r a . t l o n s

s i t e s .

f o r  t h e  e v a l u a t i s n  o f a . r c h a e o l o g i c a l

42C8437  i s  no t

::. i.

c c : n s i  d e r e d  t o  b e

s i g n i f  i c a n t  a n d  ! s  n a t  j u d g e C  t o  b e  e l i g i b l e  f o r  n r : m i n a t i s n  t o

t h e  N a t i e n a t  R e g i i = t e n  o {  H i s t o r i c  P l a s e = .  f t  i s  r e c o m m e n d e d  t h a t

a r c h e o l o g i c a l  c l e a r a n c e  b e  g r a n t e d  l o r  t h e  ; l r e a s  s u r v e y e d  a n d  t h e

! e a s e  a s  a  w h o l e  w i t h  t h e  p r o v i = o  t h a t  a n y  = i g n i f  i c a n t  n e g o u r c e s

d i s c o v e r e d  i n  t h e  u n s u r v e y e d  a r e a  d u r i n g  t h e  c o n d u s t  o f  m i n l n g

c r p e r a t i a n =  g h o u ! d  b e  b r o u g h t  t o  t h e  a . t t e n t i o n  o f  t h e  S a n  R a f a e l

R e g c u r c e  A r * a  t s L l t ' 1  a r  c h e c  l  o g  !  = t .

G i  v e n  t h e s e  c r  i  t e r  i  a ,



t : .

.  
R E F E R E N C E S  C I T E D

H c ! m e r ,  R i t r h a r d  N .  a . n d  D e n n i =  G .  W e d e r

L ? A A  C o m r n o n  P g = t - A r c h a i c  P r o j  e c t i  t e  P o i n t s  o f  -  t h e  F r ' e m o n t

A r e a .  I n  F r ^ e m o n t  P e r = p g c t i v e = ,  e d i t e d  b y  D a v i d  B ,  f 4 a d = e n ,

p p . 5 5 - 6 E l .  A n t i q u l t l e s  S e c t i o n  S e i e c t e d  P a p e r =  N o '  1 6 .  U t a h

S t a t e  H i s L o r i c a l  S o c i e t Y r  S a l t  L a k e  C i t y .

S t o k e s ,  W i l ! i a m  L .

L ? 7 7  S u b d i v i = i o n s  o f  t h e  l 4 a j a r  P h y = i o g r ' a p h i c  P r o v i n c e s  i n

U t a h ,  U t a h  G e o l o g y  4 i l - L 7 .

: O



AFPENDTX:  I f 4ACS S ITE  FORI4

t ' !



IMACS SITE FOfiM
Fart A

INIERMOUNTAIN ANTIOUITIES COMPUIER SYSTEM
Forrn apprwed for use bY
BLM - Utah, idaho, Hevada, Wyorning
Division of State i{istory - U'ah, Wyoming
USFS - Intermouniain Region
NPS - U',ah, Wyoming

- Administrative Sata

State No. 42c:8417
Agency No.
Temp No. Sold.ier 'Carrvon #i

Countv Carbon

'1 .
' 2 .

3 .
Srate .-ui44
Project -Eqldier traryeE_Iile-Surye:r
Report No.
Site Name
t J l 4 J >

Site Type
[] Prehistoi'ic

Rock alip:neats n eheek
E

riprr
l-listoric I Paleontologic I  Ethnooraphic

4 .
5 .

' 6 .

7 .
8 .
I ,

' 1 0 .
- 1 1 .
' 1 2 .
i 1 ?

r l A
t l .

15 .
l D .

Meridian

Elevaiion 62AA fi.
UTM Grid Zone 12

Ni{ of &t of
51128C m E

T.
4191r4o m N

TIE n f  Q q n t i n n  2 \ 11S  n .  118

' 1 7  .
' ' 18 .

Map Reference nead:naa Cantron ?.5 lEjnute
Aeriai Photo
Localion and Access fake well raarked" dirt road uest off of ngai-n Soldier Ca:o-von RC..
for a di-sta.ace of .5 lci. Aligr"eents a:re located about 15n sor'.,b of the ijrt
rd.. Cheek d-ee is about 508 east of ali€Fgents
d-ir'! access rd.

Land Owner -3i,H
District !{oabFederai Acimin. Units Forest Nat' l  Park

'19 .  P lann ing  Un i ts  (USFS on ly )
2A. Site Description Site consists of tno al-ipments of sandstone bsgldgre_eligaec! HE-Slf.

forihe:n end of both aligmepts stop 2-J m from sballov wasb draini::g to vest.
tliganents a::e q.4 to ?,8 rp ar>art anA 8-9 n 1ong. Sou.iders raage Ep to 10-40 cn
{n dianeter and. are partially sunken in the gound. vith soil deepqr on upslope
side (east) of each aligrment, Susbes e.nd. gasses vhich b.ave g:rorm up alo:r€'"be

hor's
no signs of bevin€ been altered. Cbeck dala i:l sash is locaied aboot 5O n e"=t aod
ulstreara lron arisnenis. it is
mcrta:' bas baen used..

'21. Si te Concj i t ion
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/ J l r , ia i  F,rgisier S:aius_ _ [  Si ini f icani (C] E hhn-Sigi : i f  icant (D) .  .
.Jusir f i  Sj .^+.a ai :ea4-;  =a?!ed a: i  Fr l**cg:ap:edr =o d. iasncs; ic
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Part A - Environmenta[ ilata
'29. Slope 5 {Degrees) ?6\ Aspect (Degrees}
'30. Oirectioni Distance ts Permanent Water q0 Bearing (Degrees)

'Type of Water Source . Soring/Seep {A)
liarne of Water Source Sa1d_ier Creek

Site No (s) 42C3417

9.25 x 100 Meters
il Lake {C} D 0rnef iD)Fl StreamlRivei '(B)

Drstance to Nearest Oiher Water Source/Tvoe i  - :  ^
I r  L t s ient r

'31. Geogi 'aphic Unit Iiancos Snale tc-*l,a.ad.s

'32. Topographic Location (check one under each heaoing)
PRIMARY LAHDFORM
I mountain spineiA)
tr hilr{3)
3 iabieiand/ 'resa(Ci
n r i0ge(D)
E val ieyiE)
J  p la in (F)
i-l canyon(G)
f, isiand{H)

PRIMARY POSITION SECOIJDARY LANDFORM
- toD/cfesi/DeakfA) tr at iuviat fan{A} D piaya(M)
- ecgef3) i l  alctrre/rock snetie(B) !  pcrl .geo.faature{N)
= s r o p e ( g )  g a r r o y o ( t l  n p i a i n i O t
n toeito0t/bottom/mouth{D) I  basin{D) - ; ic-oe/knoi l ip)
i  ]  sa05le/passfE) i l  cavei i)  _l sroie(Ai
t l  ben:h/ iecjgefF) I  ct j f t(F) D teriaceioencn(R)
- r imrock(G) 

'  
.  deltaiG) I  tatus srooe(S)

D inleriof(H) I  detached monoti th(H) - islano(Ti
- outcrop(U)
D spring mound/Dog(V)
D valley(W)
- cutbank(X)
- riseriY)

t oS E" and ll' I'ooks over

SECONDARY POSiTION
- too/crestlpeai{Ai
D edEe{Bi
E siope13l
. toe/f ooi/bct iomi mouth(D)
tr iniei ioi iG)
- slep(t-{)
.  r iser( l)
I patteined g'ound (tJ)
- face(0)
. saddielpass{P)

L i  dune i l )
- f icodpiain(J)
I  ledge iK)
D mesaicutle(L)

DescribeOn sent s1o area below bi:"ites
rol-L terrai-n DeErfeeI] benches at base of Book C'l l-ffs. hlash a1 N sid.e of
site. tsorth of v is ehale l-1 sith r ! n -  t 1 1 n  1

'3-?. 0n-site Depcsiiional Context
.  tan(A)
i_r laius(B)
C dune(C)
! stream terrace(D)
i i  piaya(E)

. outcrop(O)
D sxtinct iake(F)
D extani !ake(G)
!C al luviai piarn(H)
E col luvium{l)

I  moffaine{Jl
:  f iooo ptain(K)
- marsh(L)
I iandsl ide/siump(trr)
-  de l ta (N)

I desei pavenent(P)
I slream bed(R)
. aeoiian(S)
D none(T)
- residual{U)

Description gf 5s;1 g3ay. siLty; no bedroek expcse4

34. Ve$etation
'A. LiteZOne L Arctic-Aipine(A) X Hudsonian{B) D Canadan(C) D Transitionat(O} t Upperlonor.an(E; D Loyversonoian{F}

'b. Community E - Primary On-Site 0 - Secondary On-Site E - Surrounding Site
l ispen(A) oihei/Mixed aonifer(G) Grasstand/Sreppe(M) Marsh/Swamp(Si
Spruce-Fi(B) Prnyon-Juniper Wcodiand(H) Desert Lake Snoretl l i  Lake/Feservoir(T)Dougias Fir(C) Wel Meadow{l) Shaoscale Community(g) Agrrcu,urat(U)Alpine Tundra(D) By Meaoow(J) 

. . . .  Tai l  Sagebrush(p) BkckDrusn(V)Ponderosa Pine(E) cak-Maple snrub(Ki Low Sa'gebrush(0) creesote Bush(y)Lmgepoie Pine(F) Riparian(L) Barren(R)
lescr ibe ==u"

'35. Miscel ianeousText

36. conments/continuaiions/Location ol curated Materials anc Records
Pelsclrlel at n:::e =eport tlat check d-ain" and roek al_i' i  

n - -  3 ! . ^
t9 -LZ v: lg : L t  i l U  F 6 > 1 - .
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PartC-Histaric$ltes
Si te No.  {s ; 42]3417

1. Site TyPe rock al-imments' stone ek dFn

'2. Historic Theme{s} 2

'3 .  Cul ture AFFIL|ATiON DATING
Burc-!-nerica:: ? ?

AFFILIATION DATING

'1.  Oidesi Date Recent Date
Hov,'Determined?

5. Siie Dii-nensions 9 nr X I nr 'A:'ea 72 to *

'6.  Suriace Coi ieci ion/Method lX None (A) .  Designed Sanple (C)
I  Gi 'ab Sample ( ts) I  Compiete Col leci ion (D)

Sampiing Meihod

'7 . Estimated depih ol f i l l  = Surface {A) I 20-100 cm (C} D Fil i  noied but unknown (E)
E 0-20 cm (B)  D 100 cm + (D)

How Estimated some of stones i-rr al-iglcent had. falLen, leavi.jng boles ca. 2O cn deep
-:- 

(lt tested, show locat; ^ ^  ^ -  ^ ; t ^  , - ^  \
t u i l  u i i  5 r [ ;  i l r d P . l

C Excavated (A)'8.  Excavat ion Staius
- Testing Method

I Tesiad (B) tr Unexcavaied (C)

'9.  Summary of Art i facts and Debris
E Giass  {GL)  I  Bone {80)  !  Leather  (LE)  -  Ammuni t ion  {AM)
D fi,leiai i[{E) F Ceramics (CS) tr Wire (Wl) t--r Wood iWO)

; I  Nai is (NC, NW)- f  F_abric (FA) I  Tin Cans -D Ru_boei-  iR3)
gescribe tbe few airbifacts plesent vere i:: tbe i*:ash ehatrnel- belor the ek {ias;

aone Eresent a'u aligments. Do not l:eo$ if artifacts are assoeiated rath
eitb.er feature. Artifaets seaitered, }-1Oa frop ck ia.n.

iRADL.'10. Ce;'amic Art i facts # TYPE I,4ARKS DiCORATION
, s=.r-theirwane, blue -=Baae-_,__ -__qose.__

ies; : : ie  ; :c i : -c i - . .  f :c : .  s i : ' l - . ie : ia- .e;  - ' ! . : r i :er  easi i ] ' i=act- t ree Fa; ;er  i i  Diue g la le



PartC-Hisisrlc$iies

) < <  n t ^ ^ ^
|  |  .  u l d > b

a:aber ulh
clea: unb

Siir No.{sl 42CB1JT

TRA.DEMARKS
?lr}ne

# MAN,. iFACTiiF,E C0L0R FUNCTICN
a

--.t__

Describe

12. Maximum Densit-v-#/sq m {giass and ceiai-nics) 5
*i3. N0n-Archiieciui-al Fealures { lccaie on site map)

I Trai l /Road iTR) I Dump {DU) r-t Dam, Eai- ihen {DA) I Hearth/Campfire {Hi}, l  Taii ings (h{T, ML) - Depression (DE) r-t Ditch (Dl) D 0uarr-y (0U}
fl  Rcck Aiignnreni (RA) t l  Cemeteryl8urial (CB) tr inscriot ions (tN) E Otirer,(Cjf) 

'cbeck 
riaa

Describe see p- 1

'11. Architectui 'a!  Features { locate on si te map)
# MATIRIAL TYPE

Describe

# MATIRIAL TYPE

15. Corirments/Coni inuat ions
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42CI,417. Stone aligrunents l-ooking ESE (CBS4-1-1).

(cre4-t-?).42C84i7. Check da-'rr facing E
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1 3 . 1 1 . 1 [ep_9er!r!1!3!rql

I ,  J .T .  Pa luso ,  do  hereby  cer t i f y
rev is ions  have  been  rev iewed by  me
accura te  as  o f  the  Auqus i  3 .  19 .84

tha t  the  fo l  i  ow i  ng  1  i  s  t  o f  maps  and
and  were  f  ound  to  'be  comp l  e te  and

submi t ta l .

S i te  Sed iment  Pond  Sec t ions  &  Deta i

S i te  Sec t ions  and  Deta i l s

t , Jas te  Rock  D isposa i  A rea

Area

S i  te  -  Vege ta t i  on  Map

Si  te  F i  na l  Rec l  amat i  on  Contours

S i  te  Sed iment  Pond  and  Topso i  1

c151

c153

D178

Pla te  1

E017

EO1B

E019

E020

Sur face  0wnersh i  p

.  l , Jas te  Rock  D i  sposa ' l

Was te  Rock  D isposa ' l

So i l s  Map:  Proposed

I ,Jas te  Rock  D isposa l

l , l as te  Rock  D i  sposa l

Was te  Rock  D isposa l
and  Cross  Sec t ions

l , Jas te  Rock  D i  sposa l
S to rage  P i le

l s

?t_
4A28

I '94
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PNJ}$
Hr$

73-25
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