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3.0 RESULTS AND DISCT'SSION

3.1 Sedimentation Pond

3 .1 .1  Des ign .  Resu l t s  o f  ana lyses  to  de te rm ine  the  requ i red
s i ze  and  hyd rau l i cs  o f  t he  sed imen ta t i on  pond  a re  i nc luded  i n
Appendix  A:  In  s iz ing the pond,  p lans for  fu ture expansion o{
d l ;  sur face fac i l i t ies at  ths Crandal l  Canyon Mine were accounted
fo r .

Insuf f ic ient  space ex is ts  at  the s i te  to  inc lude runof f  to
t he  sed imen ta t i on  pond  f r om bo th  t he  d i s t u rbed  and  ups t ream
und is tu rbed  a reas .  Hence ,  a  d i ve rs ion  was  des igned  above  the
dis turbed area to  d iver t  runof f  f rom undis turbed areas.

Runof f  to  the sedimentat ion pond f rom the lQ-year ,  24-hour
s to rm was  de te rm ined  to  be  0 .73  ac re - foo t .  Based  on  a  d i s tu rbed
d ra inage  a rea  t o  t he  pond  o f  5 .7  ac res  ( see  P la te  1 )  and  a
requ i red  sed imen t  s to rage  vo lume o f  0 .1  ac re - foo t  pe r  ac re  o f
d i i t u rbed  a rea  (UMC 817 .46  (b )  ( 1 )  ) ,  0 . 57  ac re - f oo t  o f  sed j -men t
storage vo lume was prov ided in  the pond.  Hence,  the pond was
des igned  to  accep t  a  to ta l  s to rage  o f  1 .30  ac re - fee t -

P la te  2  P resen ts  de ta i l s  o f  t he  des ign  o f  t he  p roposed
sedimentat ion pond.  Based on the topographic  map of  the pond'

the s tage-capaci ty  curve prov ided in  F igure 5 was developed.  As
noted in  th is  f igure,  the new pond wi l l  prov ide sediment  s torage
to  an  e leva t i on  o f  7777 .9  fee t  and  to ta l  s to rage  ( sed imen t  p lus
runo f f )  t o  an  e l eva t i on  o f  7783 .0  f ee t .  Sed imen t  w i l l  be
c leaned  ou t  o f  t he  pond  when  i t  r eaches  an  e leva t i on  o f  7775  -7
feet  a t  the r j -ser  ( the e levat ion correponding to  a vo lume of  60
percent  o f  the requi red sediment  s torage vo lume).

The ex is t ing r iser  in  the sedimentat ion pond has an over f low
e leva t i on  o f  7779 .4  f ee t  and  a  decan t  e l eva t i on  o f  7776 .4  f ee t -
Based  on  da ta  p resen ted  i n  F i gu re  5 ,  i t  w i l l  be  necessa ry  t o
ra ise the e levat ion of  the bot tom of  the decant  Pipe 1.5 feet  to
an  e leva t i on  o f  7777 .9  fee t  ( i . e . ,  above  the  top  o f  t he  sed imen t
s to rage  l eve l ) .  Fu r t he rmore r  t he  ou t f l ow  Po i l !  on  t he  r i se r
shou ld  be  ra i sed  3 .6  f ee t  t o  an  e l eva t i on  o f  7783 .0  f ee t  ( t he
top  o f  t he  to ta l  s to rage  poo l ) .  Th i s  can  be  accomp l i shed  w i th
a iect ion of  24- inch Ct ' lP welded to  the ex is t ing r iser-

Resu l t s  o f  i n f l ow -ou t l f l ow  ana l yses  f r om the  25 -yea t ,
24 -hou r  s to rm a re  a l so  p resen ted  i n  Append ix  A .  U t i l i z i ng  the
comb ined  hyd rau l i c s  o f  t he  p r ima ry  and  p roposed  emergency
sp i l lways ,  t he  peak  ou t f l ow  s tage  du r i ng  t he  25 -yea r ,  24 -hou r
s to rm was  ca l cu la ted  by  SEDIMOT I I  as  5 .8  fee t  above  the  sed imen t
s to rage  l eve l .  Thus ,  t he  ou t f l ow  e leva t i on  du r i ng  t he  des ign
f l ow  even t  was  de te rm ined  to  be  7783 .7  fee t .
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TOTAL STORAGE ELEy. = Z?ts3.2 FT

SED STORAGE ELEV =77719 FT. 2

SED. CLEANOUT
ELEY.=77757 FTt,

F igu re  5 .  S tage -capac i t y
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Ul . {C  817 .46  ( i )  r equ i res  t ha t  t he  c res t  o f  t he  emergency
sp i l lway  be  l oca ted  a t  l eas t  1 .0  f oo t  above  t he  c res t  o f  t he
pr inc ipa l  sp i l lway,  Hence,  the emergency sp i l lway crest  wi l l  be
p laced  a t  an  e l eva t i on  o f  7784 .0 .  As  a  resu l t ,  a l l  wa te r  w i l l
be passed through the pr imary sp i l lway dur ing the design event
(w i th  a  des ign  e leva t i on  o f  

' 1783 .7  fee t ) .  The  emergency  sp i l lway
wi l l  be reta ined in  the design,  however ,  due to  requi rements of
t he  U .S .  Fo res t  Se rv i ce .  As  des igned r  t he  emergency  sp i l lway
has  a  bo t tom w id th  o f  4 .0  fee t  and  s ide  s lopes  o f  2h :1v .

Since the emergency sp i l lway wi l l  not  be f lowing dur ing the
des ign  even t ,  UMC 817 .46n )  r equ i res  on l y  t ha t  t he  t op  o f  t he
set t led embankment  be 1.0 foot  above the crest  o f  the emergency
sp i l 1way .  Th i s  w i l l  r esu l t  i n  an  embankmen t  c res t  e leva t i on  o f
7785 .0  fee t .  S ince  the  c res t  o f  t he  ex i s t i ng  embankmen t  i s  a t
an  e l eva t i on  o f  7783 .0  f ee t ,  t he  p roposed  des ign  w i l l  r equ i r e
the addi t ion of  2 .Q feet  o f  set t led embankment  to  the toP of  the
ex i s t i ng  embankmen t .  UMC 817 .46 (k )  requ i res  tha t  t h i s  he igh t  be
inc reased  f i ve  pe rcen t  t o  accoun t  f o r  se t t l i ng .  Thus ,  2 .1  fee t
of  mater j -a l  wi l l  be added to the ex is t ing embankment .

W i th  a  c res t  e leva t i . on  o f  7785 .0  fee t  and  a  base  e leva t i on
o f  7769 .0  fee t r  t he  embankmen t  w i l l  have  a  he igh t  o f  16 .0  fee t .
Us ing  the  equa t ion  p rov ided  i n  UMC 8 I7 .46  (1 )  ,  t he  requ i red  top
width of  the embankment  is  10.2 feet .

The design presented here in assumes that  the ex is t ing pond
wi l l  be enlarged to meet  the vo lume requi rements of  th is  p lan by
removing excess f i l l  f rom the in ter ior  o f  the pond and p lac ing
i t  on  the  ex te r i o r  s lope .  P r io r  t o  p lac ing  f i l l  on  the  ex te r i o r
s lope ,  a l l  l a rge  rock  f ragmen ts  w i l l  be  removed .  The  f i l l  w i l l
t hen  be  p laced  i n  6 - i nch  l i f t s  down  the  s ide  o f  t he  ex i s t i ng
embankmen t  t o  dec rease  i t s  ou t s l ope  t o  2h : l v .  Th i s  new  f i l l  I

w i l l  be compacted in  p lace wi th  a hand-operated v ibrator  pr ior  to  a
p lac ing  the  nex t  l i f t .

The  emergency  sp i l lway  w i l l  be  l i ned  w i t h  r i p rap  and  a
f i l ter  b lanket  as noted in  Appendix  A to  reduce eros ion poten-
t i a1 .  G rad ing  o f  t he  r i p rap ,  f i l t e r  b l anke t r  and  embankmen t
mater ia ls  are shown in  F igure 5.

Because  o f  t he  l oca t i on  o f  t he  sed imen ta t i on  pond  (on  a
h i l l s i de  be tween  t he  access  road  and  C randa l l  C reek ) ,  i nsu f f i -
c i en t  space  i s  ava j - l ab le  to  pe rm i t  cons t ruc t i on  o f  s ide  a lopes
w i th  a  comb ined  ups t ream and  downs t ream s lope  o f  5h :1v  and  s t i l l
prov ide the requi red s torage capaci ty .  Hence'  the pond has been
des igned  w i th  2h : l v  s ides lopes  on  bo th  the  ups t ream and  down-
s t ream s ides .  As  i nc luded  i n  the  o r i g ina l  des ign r  t he  i n te r i o r  , i ' ' '
o f  the pond wi l l  be l ined wi th  a Iocal ,  compacted c lay to  reduce . j .  I
seepage f rom the pond and,  thereby,  increase the s tabi l i ty  o f  the I  

-  
"  I

embankment. it ,/t/tt' ,:'.1
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To  fu r the r  i nc rease  the  s tab i l i t y  o f  t he  embankmen t ,  t he

downstream toe of  the embankment  wi l l  be loaded wi th  the large

rock f ragments that  current ly  l ie  on and adjacent  to  the outer

embankmen t  s lope .  These  f ragmen ts  a re  angu la r ,  p redomina te l y  ,  
' i ' ' '

s ands tone r  and  o r i g i na tea  f n  t he  h i ghwa l i  a rea  du r i ng  i n i t i a l , ' !

m ine  deve lopmen t ,  F ragmen ts  range  f rom approx ima te l y  6  i nches ' t

to  at  least  36 inches in  s i -ze

Resu l . t s  o f  t he  s l ope  s tab i l i t y  ana l yses  a re  .  p resen ted  i n

Append ix  B .  As  no ted  i n  t n i s  append ix ,  i ne  s ta t i c  f ac to r  o f

s i - f e t y  f o r  t he  des ign  cond i t i on  ( l i ne r  f unc t i on ing ,  b_o . th .  f u l1

and  emp ty  pond  cond i t i ons )  i s  1 .5  unde r  s ta t i c  cond i t i ons '

Unaer jei]smic condit ions, the safety factor was determined to be

1 .3 .

I f  the l iner  fa i ls ,  the embankment  would become saturated

and less s table.  In format ion presented in  Appendix  B ind icates

that  the safety  factor  under  these c i rcumstances reduces to  1.0

unde r  s ta t i c  cond i t i ons  and  0 .9  unde r  se i sm ic  cond i t i ons .

er thougn these factors are s ign i f ica l t - Iy  reduced b-e low those for

which tne pond was designed,  i t  should be noted that  the poten-

t ia l  for  a  fa i led l iner  and cont i -nual ly  saturated embankment  is

remote.  Hence,  these safety  factors are considered adequate '

3 .L.2 Ernbankment  Revegetat ion.  UMC 817.46(s)  requi res that

areas d is turbed by pond cdnstruct ion ( inc lud ing the embankment)

be  s tab i l i zed  w i t h  an  e f f ec t i ve  vege ta t i ve  cove r  as  soon  as

poss ib le  a f te r  d i s tu rbance .  As  a  resu l t ,  t he  f i na l  l i f t  p laced

on the downstream of the embankment wil l  not be compacted a!9Ye

the uPper  e levat ion to  which rock s tabi l izat ion is  added'  This

upper  area wi l l  be p lanted wi th  the grasses prov ided in  Tab]e 1

for  temporarY rec lamat ion.

The mixture presented in  Tab}e 1 was developed in  consul ta-

t i on  w i th  Lynn  X r inz le r  o f  t he  D iv i s ion  and  Wa l t  Nowak  o f  t he

U.S .  Fo res t  Se rv i ce .  Th i s  m ix tu re  p rov ides  rap id  g rowth  spec ies '

sod- forming species,  and species that  are compat ib le  wi th  other

p lan t s .

A l l  d i s tu rbed  a reas  assoc ia ted  w i th  the  pond  w i l l  be  seeded

wi th the except ion of  the in ter ior  o f  the pold below.  the sediment

s io r .ge  feve i l - - i eea ing  w i l l  be  done  in  the  l a te  fa l l ,  j us t  p r i o r

to  the f i rs t  heavy sn6wfa l l  o f  the year  or  in  the ear ly  sPr lng

immed ia te l y  f o l l ov i i ng  snowme l t  (P lummer  e t  a l . ,  1968 ) '  Seed ing

w i l l  be  accomp l i s f r ed  by  hyd romu lch ing  o r  b roadcas t i ng  w i t h  ?
cyc lone seeder- .  Mu1ch t : . t f  U"  p laced at ter  seeding '  I f  the seed

i ;  broadcast ,  the mulch ( two tons of  s t raw or  grass hay Per  acre

of  d is turbed area)  wi t l  be spread over  the area to  be p lanted-  and

c r imped  i n to  t he  so i l  w i t h  L  r o to  t i l l e r  o r  shove l  t o  a i d  i n

mo is lu re  re ten t i on  (U .S .  So i l  Conse rva t i on  Serv i ce ,  1975)  '

15 Rev ised  11  Oc t  1985
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Table 1.  Proposed seed mix for  embankment  revegetat ion.

Spec ies
P lan t i ng

Rate
( I b /ac  PLS)

Smooth brome

Intermediate wheatgrass

Orchard grass

Fai rway crested wheatgrass

Slender  wheatgrass

A I fa I fa  ramb le r

Yel1ow sweatc lover

To ta l

4.0

3 .0

1 .0

2 .0

2 .0

1 .0

1-5

14 .5

L7 Rev ised  11  Oc t  1985
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3.2 Diversions and Runoff Control

A  d i ve rs ion  w i l l  be  p laced  a long  the  wes te rn  edge  o f  ! ! e
s i te  at  the locat ion shown in  Plate 3 to  d iver t  water  f rom a 95-
acre undusturbed watershed around the yard area.  Analyses and
des ign  i n fo rma t ion  assoc ia ted  w i th  th i s  d i ve rs ion  a re  con ta ined
in Appendix C.

The  d i ve rs i on  was  des igned  t o  sa fe l y  Pass  t he  peak  f l ow
f rom the  lO-yea r ,  24 -hou r  p rec ip i t a t i on  even t .  The  resu l t i ng
peak f low f roh th is  event  (as noted in  Appendix  C)  was determined
to be 8.70 cubi -c  feet  per  second.

The cross sect ion for  d ivers ion channel  on the western edge
o f  t he  m ine  ya rd  was  des igned  us ing  the  sha l l owes t  s lope  a long
the  p ro f i l e  (Z .S  pe rcen t ) .  The  r i p rap  l i n i ng  was  des igned  us ing
the  s teepes t  s lope  i n  the  sec t i on .  Resu l t s  o f  t hese  ana lyses  a re
presente l  in  appendix  C.  The resul t ing cross sect ion is  prov ided

in  F igu re  7 .

The d ivers ion channel  on the western edge of  the mine yard

w i l l  emp ty  i n to  a  24 - inch  CMP cu l ve r t  w i th  a  f l a red  i n le t  a t  t he
edge of- the Crandall  Creek bank to convey water down the bank to
the  s t ream.  D ischa rge  f rom th i s  cu l ve r t  w i l l  f l ow  on to  a  sp lash
basin to  prevent  scour  at  the out le t .

A  channe l  was  a l so  des igned  t o  d i ve r t  wa te r  f r om the
undis turbed watershed above the h ighwal l  (WS-3 of  P late 1)  ah lay
f rom the  m ine  ya rd .  De ta i l s  o f  t h i s  des ign  a re  p resen ted  i n
Appendix  C.  f t r is  channel .  wi l l  d ischarge to  an ex is t ing channel
east  o f  the d is turbed area.

Exis t ing cu lver ts  in  the mine yard were examined to deter-
mine the i r  adequacy wi th  respect  to  pass ing the peak f low f rom
an"  10 -yea r ,  i | - hbu r  p rec ip i t a t i on  even t .  Da ta  p rov ided  i n
appendix-  C ind icate that  the downstream-most  cu lver t  a t  the yard

nLLa  be  on l y  18  i nches  i n  d iamete r .  S ince  th i s  and  a l l  o the r
upstream exi i t ing cu lver ts  at  the yard are 24 inches in  d iameter ,
t i rese cu lver ts  are adequate ly  s ized.  A proposed new culver t  to
be p laced at  the downstream end of  the upper  admin is t rat i ion Pad
(see  P la te  3 )  w i l ]  be  18  i nches  i n  d iamete r -

A  be rm  w i l l  be  p l aced  a round  t he  p roposed  subs ta t i on  t o
p reven t  r uno f f  wa te r  t ha t  accumu la tes  t he reon  f r om f l ow ing
i c ross  the  rema inde r  o f  t he  s i t e .  A  sma l l  channe l  beh ind  the
berm w i l l  d i ve r t  wa te r  f rom WS-4  (P la te  1 )  t o  t he  WS- l  channe l .

18 Rev ised  11  Oc t  1985
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F igu re  7 .  Typ i ca l  d i ve rs ion  channe l  c ross  sec t i on .
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