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Coasta l  S ta tes  Energ l  CorPanY
411 l ' l es t  7200 South
S u i t e  2 0 0
lf  idvale, UT 8t,047

At ten t ion :  l l r .  Ro l  and l lea th

Gent  I  enen:
C o n s u l  t a t i o n
S l o p e  S t a b i l j t y  E v a ) u a t i o n s  a n d  A c c e s s

Road Enbankrnents
Proposed Sed i rnenta t ion  Ponds

Sky l ine  Coa l  Pro jec t
N e a r  S c o f i e l d ,  U t a h
i o r  C o a s t a l  S t e t e s  E n e r g y  C o n D

This  Le t te r  i s  r^ , r i t ten  in  lesPonse to  a  te lephone conversa t ion  be t \^ ' cen

l t r .  Ro land l l carh  o f  coas ta l  s ta tes  Energy  corpany  and l l r -  B i l l  Gordon o f  Darnes

6 ) loore  on  June 6 ,  1980 dur ing  uh ich  l l r .  Heath  reques ted  t l ra t  Danes & l ' toore

provjde conrnent and suPPort ing docurnentat ion regarding slope Beoloetry proposed

f  o r  the  sub jec t  se i jnenta t ion  pond an 'd  access  road emban l " :nents '

T h c s e d j r r € D t S t i o n p o n d i s p r o p o s e d n e a r t h e c o a l s t o r a g e a n d r a i l r o a d

f a c i l j t j e s  o f  t h e  S h . v l i n e  H i n e  C o a l  P r o J e c t '  P r e s e n t  d e s i g n  c o n c e P t s  a r e  t h o s e

s l ro . ;n  on  Drar , , ing  No.  3 -201-c ,  da ted  ) ta rch  6 ,  1980,  as  P lepared by  Ka iser  Eng i -

nebrs  o f  oak land,  ca l i fo rn ia .  Proposed georoet ry  o f  the  pond cons is ts  o f  a  rnax-

i rnum ups t rcao s lope o f  2 .0  hor izon ta l  to  1 '0  ver t j ca l  u i th  e  g r in i rnunr  e lgh t - foc t

crest uidth. Dor^rstream s!opes reguired at the eastern end Of the proposed

pond are  proposed us ing  s lope ra t ios  o f .  2 .0  hor izon ta l  to  l ' 0  ver t l ca l '  The re -

na inder  o f  the  pond s i11  be  fo r roed be lou  ex is t ing  and/or  p roposed f ina l  g rade '

l lar: , inuo c;ban]. :rent hcight forning, the pond wirt  be eight feet $l th the pond

b o t t o =  b e i n g  e s t a b l i s h e d  a t  e l e v a t i o n  7 9 1 5 .  c r e s t  c l c v a t i o n  u i l l  b e  e l e v a t i o n

7 9 ? 3 .
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l roposed pond cons t ruc t ion  is  shoun in  sec t ion  on  F igure  1  o f  the  a : tach-

Dents shereby the .inner slopes of the pond a:.3 pond bottoo r^'i11 be forured by a

three-foot-thick iape:ruious l iner placed on ' -he constructed esrbanlment sect ion

or on excavated slopes and bOttom. Overly ln- l  the three-foot lnrpervlouS l lner

I ' i l l  be a l2- ineh coarse granular mater ial .  ] laxiururs pond uater levels l re an-

t i c ipa ted  to  be  e t  e leva t ion  7920 fo r  a  l ! -y ia r  s to r t r  and e leva t lon  7972 fo r  a

1O0-year storm.

Slope stabi l i ty analyses for the propcs:d pond conf igurat ion uas pe:forned

for both upstrean and dor"nstrean SJoPes cons:Sering both the end of construct ion

and long- te rm srab i l i t y  u t i l i z ing  char t  soJu: jons  deve loped by  Huang* '  'be lyses

per fo rmed us ing  these char t  so lu t jons  in  add: : ion  to  a l l  es t ina ted  so i l  P :oPer -

t jes  anC assurapt ions  used fo r  these ana lyses  are  s ta ted  on  F igures  I  th rc " :gh  3 '

Resu l ts  o f  these ana lyses  ind jca te  tha :  fo r  the  end-o f -cons t ruc t ion  case '

p roposed geornet ry  fo r  ups t ream and dor^ns t rea : -  s lopes  u t i l i z ing  2 '0  hor izo : r ta l

t o  J . O  v e r t i c a l  s l o p e  r a t i o s  w i l l  p r o v j d e  f a c : o r s  o f  s a f e t y  i n  e < c e s s  o f  3 ' 0 '

S in i la r l y ,  fo r  the  long- te rn  s tab i l l t y  case,  = in i rnun fac to rs  o f  sa fe ty  on  the

order  o f .  2 .0  o r  g rea ter  can be  dernons t ra ted '

A l though a  major i t y  o f  the  proposed accsss  road u i f l  be  fo r rned in  cu ts ,

there  are  por t ions  tha t  w i l l  requ i re  the  cons i ruc t ion  Of  compacted  ear th  €a-

ban l . : r ren ts  to  p rov ide  des j red  grade,  Propose i  s lope conf  igura t ions  fo r  these

a c c e s s  r o a d  c , m b a n k D c n t s  i n c l u d e  u t i l i z i n g  s l c T e  r a t i o s  o f  1 ' 5  h o r i z o n t a l  t o

1 .0  ver t j ca l .  ) !a> : imum s lope he igh ts  fo r  these embankment  f i l l s  a re  no t  a : l t i c i -

pated to etceed 25 to 30 feet.  Analyses periorroed to evaluate enbanknent

s tgb i l i t y  o f  the  proposed s lopes  ind ica te  tha t  a  fac to r  o f  sa fe ty  equa l  to  1 '8

ca i  be  prov ided u t i l i z ing  the  proposed s lope conf jgura t ion '  ca lcu la t ions  and

eslunpt ions made ln perforraing these analyses are shoun on Flgure 4'

oOo
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l fe trust the infornat ion provided in this let ter and in the acco;rpanying

ca lcu la t ions  sa t is f les  your  imred ia te  need to  denonst ra te  the  F tab i l t t y  and

adequate  fac to rs  o f  sa fe ty  p rov ided by  the  present  des ign  concepts  p roposed

for both the sedinentat ion pond and access road embanbents. I f  you have any

guest ions  or  i f  l te  caD be o f  fu r ther  serv ice ,  p lease fee l  f ree  to  contec t  us .

Tours  very  t ru ly ,

DAIES & }IOORE

A'-&.;)/ '
virria#. "Kfu"

o
A s s o c i a t e
Pro fess iona l  Eng ineer  No.  3457
S t a t e  o f  U t a h

John F .  I ' ra l lace
P r o j e c t  E n g i n e e r
Pro fess iona l  Eng ineer  5123
S t a t e  o f  U t a h

UJG/JFH/Pc

A t t a c h D e n t s :  F i g u r e s  1  t h r o u g h

c c :  U r .  J o e  H i l t o n
c / o  l l o r r i s o n - X n u d s e n
2 l io r r i son-Knudsen P\aza
P o s t  O f f i c e  B o x  7 8 0 8
Bo5.se, ID 83729
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ESTIMATE OF PEAK FLOI,{ DISCHARGE
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SECTION 7

STAGE VOLt'ME
PORTAL AREA
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NOTE:

Revislon 3, dated 11/27/89 to drawing 3.2.1-l  moved the boundary of area

tr ibutary to the mine sedirmntat ion pond up the hi l l  and increased this area

by l .2l  Ac. This increase in drainage area represents only a 3.35% increase

which is within the l imits of accuracy of the engineering techniques used and

therefore does not warrant any recalculation of the pond hydrology.

T
J , ' '  &z '

I  . ) , f\/- d

;-* 7

i " '  i  . i
j j'e'' ' t

f  i t -

|  ,  t , '
\ _  G  

_ '



/ ,-/r - e?
6. Tevtoa

St ztN e Por'a

7t o*oropo
Popo Sxoul2

V7

Stor"o'

O '  /  ec ,

Vo r . ,

S ra pn Dcz€at zt o,t

/ ova ,  -24  aa

P '  2 . 4 3 t r t

CN,  88

s .  
' ooo /n - ro

, /oa ?5n - ro
: / ,3 (

Poaznt Anea
Srn et Uot vat'

Vot vn{

-rr,/a.. Fop t ed ae/e(

O , /  A e - r r / a c  r  3 3 . 7 ?

3 . 3 ?  4 c ' F r  '  / 4 2 ,

aF OttT crlae(P AFFA

/ tc ,  (mr"  g ,Z  / - i )

/Bl cu , t'z

t, 0e*rrao .ept lhrrt
fa6"

OF 74a '

/.

0 v r q
u E s

r I T

o o o
l a 0 0

( ' r t t

f i c { n |
a{ (\r ol

) o
A T
t l t\-(

e,

ue!. /42. 12p_s_e-, rr_+

Szoen

Ssc zzorv ? PAcz- 5 or'7 l)

Bn.terl (tU'?O rE. Ouroq&Up(t A&2c Car.-b
FoR VUOttrtJrEcQ #ta.

(o
tq 2.39 2t*P/ )hrcr,*o Hra ar4t 2)

St0tneAtro/.xt Foe

ott TRo 6to Aper'

o. 
( t-  . r ta,.ss

'  , ( t . q t - , 2 ( t . t r r / a o ,

.  A .L ,  /  g .  sz
z  1 . 3 1  i  / )  1 1 / p 7  r

t q  2 . 3 €
' ,  .e ( t ,s(,)

.// rt.

3 3  ? f  a e t , ,  , 4 3 ,  f  i O s o r , / 7 c . ,  - . 1 /  r z  t  / L 2 ,  2 9 ?  C a , r - /

t rS , (  /d2 ,  260 
" t ,n

(o 7/(

tt/ 07 8t

,  / 47

70 7r1 L

ttss

/?o  ,

--,

S 70/eA 6r / Ot zcttzlOlt c/4P A c'7)/

TrqA e 
"

/ c2 ,4o  e  3oL4 ro  - c t . f  / .



El t
T$
rt t

- G l

- t l i
- t t t

aiE
I IC IG|

6l



_r
\.- .

t t t
TTT
3tt

r G l

- G l l
rt it il
? ? "Gann
at GrG.

6l

o
( l

O R tr rce ftoat

Q'  c 'a  lzEH

' lo' st '/T

Revuco 7- rc. el
C' Tatct

+ -

c '  ,  , ( ro
a L "  / ? , s 7  f 7 l

Fg. 1,2 /tct I to - j-*
Al?tco l/tatotxt ltto --. _ -
Aeour.nT otolt ltt attTttlOlg
aat J' Oaaeg Vtt*rcq, . .  .  -
2tdl

hfu ftoat

e,  
e (arH) ' /Q t  ! .  s . (1 i& ru

L )

a,
/ ,
Ke
K1

Fc

Es'1.4
l ' i l  n '
CS n

.  / .o
, r {

.  ,o t2?

4rtot -t3 /

ftoc1 t.1
Ptes tlg

Ht ,  H  +  /2 .g t  - / .eo
'  H .  /o .c f ,

q' - 
o, 
l.''!o",,T.!Ir"'/t''- '  

2 / . t t  ( t t  t t o . gs ) / '

/  r . s ' + .o t2 r ( t l l ) "

tl

o

,s

to

/ ,,r

2.o

2S

t-o

?n,*

o

t3 .33

t7.7o

cr r(

to3 ,  C3

nr. oz

t tS. Ci

Qorrr'r,

o

42-./?

@,El

tQ tt

. Es.s7

/s, it

fol, ro



t t t
> F b,  I I '

t I i
- a a

i  rss
!  - G l

F G I
I t l
? ?
Gt3|
G|G|

A
!,

rt
rt

GIn

o
t
t

t

^
v
( -



o

a a a
F F F
I I I

t i i
- a t

Ett
- c l

F G I T I
tt !? It

d . i *
Gt Gr sl

)o
A1
n-t
\Nt (

o
i

tcfrq C. hvoe
I - to 'C?Cot*tr Qttr,

31 'O ca, ' €O'8

Oereearne tF ?atre fa )nre oe ovz.c, cutzt*

n, /^ttet Conao, I  + - '\4!4.U/n /"L
Qro-r+ 

' tQ-al ees rloe- sz ,, 3,2, /.3

e ?' tUse 7,rc /pter Cop rlot Ata

Hut/O . tVtl , /,so
__

q . /e C.rS foc 24'l cttP

8. Ourte z Coprrot

Kc 'O.?  Paee /Et ' )

,1, '  '  7oF7 F. 4J , 3.O. go

/ncr /?1 
tl - I 

' 
lt ^tol peez ou lrt aorr6up.,

Rert*epars

D Hapotnk oF Srca Qpeuece , r1/tetoav Coetrp(crr,, fuucrt
7*no Eonrop



,o

l t J tU!
h l - t -
I I I
I I I
a t -
t J t 6

Ett
- G l

- G t i
t r l i

GI GI C{
n n G l

6i

7en* tloAoooT
Cottelr OEsre-
3t,'/ eH? - co- ?

C. Ttva
C -to- tl

Drrrnnt^r. lF //r:Tc rs /tt.cez ota Ocrrzet Cnrrq

A. ,/*,t.rr Cor,rrrot

Q7g'-*l ' /8,4/ eet f&" Sren . /O, abt, S, t*r, g.a./aJ

hse /pte r Cop rso, Noao\apu ltrclo /C? ')

'Vo ' tYg ' /,o €ta*t 's

Q . -.?3 - eF,r F4 96' 0 cnl

TltA ltPf /.r/tz /yrvrO/E 7/t/g //At er/zr, t?UL/ EeuAL 70

7HF PDe Oteai .Ea

8. Ourzet Co.reo.

, )
,'. GnAprt Foa ov7.c7 Cott&oc o4 po7 ar*t, 7at

4-.tcm Cc '74 pt%? s ,b ,*Oa7.
t t

Re fflnuefs'.

l) Hapoeoo< or Sreet Oreeunct t t4rcatnr fusrotctroo froo*r .
Ttrttc tatzot



C,u.veat eo't?
30'  p 'en,

O e relnnte. - f trfee ,t /utsr oR Ourtaz Carrtnr

A. /*let Conre.,

Qt.-te . I 33 et SGczta lt, lot, € , t1e, 1,2, l'3

Uge /atut Corrrot tlono 6irrr - ?tt o€ / a? "
'Yo ' Eo4o ' lo &nnlry ,s

q. 2O crs F4 EO- Q ea?

7ae ?t: &r4c Hertott 7r/t f/oa: k)/rry HU eOut 7o
zrF P/Ps o/rrrrTe^

B, Ou rt cz (oprtot

Ke , o, I /r6t /A/ "

Lt . 7s rz ,. t l  , 57, ?g rz.

Usc Ourter Copraoc Nonoce^|.? - l6er /?l 
tt

q , /d ers Fot? 3o,, / ,eap

7ae ?t?e oqe /r...r{,c? ?oc Floo

RertRapeE

t) Hapo6*. o? Srsec Deenaee * / tar*t Coars Trec ,..d hoo"qr
Tarp fotne.

C. 7nu<aa
C '3o-09

t a
l - b
I I
l t
3 3
c oa c

- G l
t r l

GI C{
G|G|

6

q
r l

o



(j

/o,'o Cn/nc r ry ( ner 3. ?, / -

Area Ave. Ara
f /.tvA 7ro u (rn' ( rr')

.8)

A Vot .
(rz)3

Acc. Vot,
(rr t)

4/, .roo

/€/, ooo

J72/oo o

4  /  2  ,  3 o o

+ 426'6to

4 t? ,74

ut ut vi
E g E
E s gr . r
U l g r | , l

o o o
l a 0 0

F C { a
l ' r ? {

(\1 6t c{
il (\l c{

) o
AT
?->\v(

I t to
,  . \,^trc?toltTto L

e"-i.n I 6 cCs

I  57o

7u*17p61trrO )

f  c - t t t t a  J  A  g 7  g

gg77  L

?, aoa

/ {  Aoo

J/ .  ooo

27 ,40o

33, loo

/2, 30 0

/7/ 9o o

)4, ?oO

3o, €oo

//. doo

OQ,9oo

nl/ ooo

/40, Joo

3 3o?,4so

(o esqo

O 5 8 e

657o

StorntPt

6s

gsLo

t
I

Ls
N
\
\

a

.FHEAttt(nf F/ lo/ gs 82 ,7f  r r ,

llTrtEo SJorooo

o 47z,3oo
FOR ,'rlPe

/rtPooaro nar (tOlr)

C v . f t  -  3 O ? r 4 & t c t , 1 2 .  t  
R a n r t p " r c  ( . ) ^ / 1 1  S 7 & e C E

Ottcpetca / ee, A €o Co-r/. et 7C?t 3t8 eSUoos

aoo lR.-  ZC na.  sTotn 958o,> '

A5 7?-L Slttt atact //eU.

Rop'oFr Fron
brc.-24t t t .  St tot t



4, /0O yn- 3 4 qe Srona

p ,  3.  5 t t t  Stcrrou e p, ce f  ot7

C A/ = Bg Bnso 9Nt g0 Foll httruittt ntelt rst0 CN' ?o
FoA uttOrstoROaa iltl,

/" ' /o/ 4&

$  :  
' o " " 4 g  -  / O  .  / , 3 4  -  t Q  2 3 c  t a e t l /

la vr .n
u s u
U U B
E T -
r,l rn vl
o o o
l a 0 0

F ( r l r t
€ l ' a

Ft .\1 (\l
a { f l n

) a
ATr- t\-{

' /  ^  r l  zq.-  l r - .zs), /  P f .8s
(s.r  -  .a( / .3(n7t .5  r ,  e  CI .JL

,  ( 3 , s - , 27 ) / J . t  
t / o?

to' i l , /4. s?

"  e 2 7  1 o c -  | / 2 u / ' z '  ' l f r t

93.  79 Aep{ '  43 l r lu  . t r r ,  /nc.  r  .  l?r r  ,  J78,

u t t  279 )43d  co , t  7 .

Rrrorou"a

APPtt tP Hlot?oloa:r  2)

,PO Saot t dN?o.ocz forz
0t t ?,tF Ot a Aa rt t r Ol iaaetn

TCctpte, la (t' BA/.F/'QHt

E E  4 3 9  u a r  Q /

4 3 2 . ? s  l :

o
t )

?

Sou Conscnterrot, Servrcg - UPaep HyoRotocl Fo/,

SfiAtt 0)Arettaras , 7R- 84 l?{r(-

BAe rtao , B. J. , f,c. &tAturp, C, Z ,4aqp Apprco //yARo<oBv
Aro Seottcprotoct foR Ouroaeto eR*rt. Okt,tro,t hcryutclt
Ptps

o



Pozo, 4rea OBoe \ttrz
Sreer Otscqnacz. Cueur''o

E E U
E g U
E I I

o o o| r t 0 0

F C I €
t t ( ' a

G| t . . c l
GI f { ( \ I

) o
A T
t - t
\ 7 (

C N'  aa

fr,t, Fto. /c*rcr, ?

OtsTvnart 4ta,

(or"tu7o4r/op z"' :

/ cyn  -?4 r^  :

/ o o t t -  2 f * ^  '

/?t/, ?o n, (nr, 3."./ ' /)

3  j .  7 ?  A c .  (  m a e  3 - 2 .  t ' t )

,/o/ /rrr 4 tapr"a Fernnt, t"' ,oozE r''Ah)

? . 4 3  t - 1

f Stcrrr- ? 4aei-f
3 . S , , u J

,t3r

r 4 O n n / a t '  2 2 2 , % 6 ? a

f r r n t  O r t , i anc {

3 2// OOo 6rsz /oar ;

?22, ?a e ra r oa

24 at, /,Yt : /4 375 6at/tr

??6  ,  , s /  e r {

(o Ptet f toa,

/ O t r t -  2 { t n

/t>o n - 24a,

4 5 , 6 )  e r t  t  € /  e r ' t

7 4 , 3 a  c r t  {  s /  e r r

4t . /3

7 4 . 9 /

eFt

Dazn tYnp  3 .2 . / -  1 / )

Sfltt aA v Cnrt r lJltvrl zron

Jrrtezro* of Frrca tuo Epancr /jt

SP tq toav  Cor : t ' r  [ / t va , ' , .

/'ln y . A vA tt tq ?Lt- AA ,t, l'/ l r'4 r,o.

R 7 5 t n  D t A ,  ,  4 9 '

Banru, ota ' ' 3o n

U e ta Ftaut

q '  c l ryuL

q '  37.7o t t " '

I  s  7? .6
I  sL7 ,  ?
a st(,. o
g s b 2 . 7 (

( ;

L , ti.'7

t q -  a , I
Ptw. zo

F ,

er: 
\r+iK

1l n]

fr4tuo HrotoLocl

^ta *anteltroaoiy

fo. O6tor0<o rrt.

OtlAtroaa Tceattca,-

Pees

o



O R t r t e t  h o , . t

q '  c 'a- = ,CQ 4a* ,tu 23>

/? .€7 Fr  L

q" &.srF
Altup H/ono/F/ */o

,jt0lnfpT1.Olr/ h, Ott zrtotAf,

Ar,r! ' Otu'tott Ectrtctt"

PtPu ,fz ocs ttaxs

.+1  -  4  kq  l ' \ ' '  - /  ' t  fq  4 '4  / '6 /  23L

q  -  / ( /  t  K ,  , K r  ^ 4 d '  a '  4 , ? /  s z  z

t .  C in
{e ./.o

K6 '  ' s
Ec - .  ot2? Taett 4./

Prce 233
H ' t  / / +  / 2 ,g . s  -  / . sO

,  l /  ,  l O . 6 e  
I

e .  4 .q l ,  (  ze (u+ r . t -h( ,  *  /  r .  s  e.or t t ( * ) ) " ,

,  ( 4 q t  ) ( g ' o z \ ( H 1 / o ' e { " 7  ^ ^, /  t . J ?

c

4 :

t A A t A

u g g
u u s
- I E
v, v, tt

o o o
| a 0 0

- F l r l
a l ' q t

(\t c{ c.a
c{ c{ c.{

) o
at
t l t\-(

(o
n
T

H

,s

/ . o

/ ,s

2 . O

2 . {

3 .O

3q .g7  (4  t  r c . ss  tY {

.1
V'  Q)t  /^

a

/3 .33

37 .  70

L? .JL

'/oL. (3

/4? .oz

1 q  d , 8 9

(? ear,.,

o

4 z-7,

lo' s1

7a '11

e s. .t7

q5 . (7

/oa .8o

Q . ' r '

o

132.  t4

/9s .s3

/39  3L

14t. t3

/  43 ,  gs

t4LSe

o



r,| rn ul

E E g

I I -

o o o
| o 0 0

F ( \ t €
\ t a r t

ci (\r cl
Ft (\r ol

) o
AT
t - t
\ v (

2 f e

2 a t >

/.to

l o o

74 ,c |

sl.4?
5o

' /

/

/

/
q '  37 .

h)tt

Ls t? '

-  e '  a?,g7 ( t /  11o.ef )YL
. Prrt'

f  ngpuxntut 7lF

8 s 9 2 . 7 r  r z

\
v

a
I t
\
\

h

\)

o

/ooyt 442

I 8,56o'l rz Z
0 s8/. 2 rr

sTpct (.r)

7t7?.C
SPruvt Cttsz

2{vt ' 2 y'ta

('o
Sree e ' Ort et,prt7c {utrr'



a

SECTION 8

TOPSOIL DIVERSIONS



%Ptoo Ottresons

Tars /S n TErr?ORAe, Ott/€Ctro* aoU ,?a ,lor7,r Ca.pcc
el fectet Craee,<, /'aC Ott/c2ttou Coatcttttt ou , 3a V 

J*t
?oon CAI , t('y' ,.r4 fuetto epo n Z1'y' y'/r.tac ,/a. . -ft.<o-
TdtJ ./s , /au.rorrly t/.rart/t^r, t7 aot/ 2tr,f! 7/ue /o yt -il,rl.
thr2 fu&t7, f20a t6c7.oru 2, t/ot..J //et 7 0r 7 nr /flx
fze) /or -24-z as

Z Cu- /3 nA?'  9 .2 .  I  - /

Ute /TtuptpC feRaue a

Q, /a% n ta s ' / '

,e-- ,qz

Usa t/ept tttc

24 '

q ,  / '1e /  
A RYt  s" '2

e, 4 eo, -tE , 4 eo, -'JE

n, 04hr- ff i,"r.")
P, zf#t ha-f i  a4,ol

ea?t, ltue 4oo

/l/,Q 4 
'

6 .  h>uot

t , -a t -D,

s: .o 7 ( nap t. ?. l .- l t
, , ' - . o2 t  Comrearzo

*ltVc ' Pt*

t: . .o1 (nap lt.6 -t)

)tz ,O2O AurcarrC).eo
lletac l*r

R, -46/-*.4#' q

/ ' tZorn , ,6t , (Zr)v t6o7t%

;  / , / . ? l  r  3 . , f t  '  ( , r c \%

4 7.4,? e?e

Q, 
, '4%,o%,(4)4r"r,

7te ,rta, Ro.xlo ulce

eu- /4 /tap - t.z-C -/aIT

/,te t tg Setp/tce
y'ltpnc lurrli, Aucttnn

Otsrau lfrtlaet 'U.t

Ooz o, z* ,/ttrer-rt -

OFrtet e futelct //ta4

n J t 6
t s l - Fg I I
I T Ua a 3
o J | { '
o o 0
a o o

- C l

r G | r ?
t r t a

n G|al
C {nc l

6t



({

U l 5 U t
F l - hg L g
g u g

E t a
{ tutUt
o o o
r t 0 C '

- G l

F c { t
t t r t

f{ G|{r|
fi ct frl

)o
A1(!t

-,-
{v

q)- t'tzt 
% kr- *,r,.ol ,(/#r, 0r #,r,.r))'' s"'- 

fcvttcQ tt*T'

'''t%i 
"8 

(rr - t{ged,rte ilet) r(#.n .4 (rr -#.r-nf, r.

,  / / . te t  J .s?-,  ( .611" |  ,Jo

4C. rS e/r

7./e 3C 
' eozot , .,rcc er.aal lac 4oat

T Cu- /., 4nt ?.2, | - t

Uce |leanupO foaxu*

. Tavuo*

s=.zs (n* s- t . r r )
)  z  .e /4 f , t *7r4

e. 4 cot 
-t/% ' I as'J'Zr j /t/.o4 Pece t,s Sou?FAcE

A' % (sr - B,srre) !::""ff f:;:';:;
( : aso/r (zb-o) ( tz - 'bar.r,n o) "; 

'{:::'i*;.3'-"'

Q, 
l 'eeg % (rr, - #'.vng) (*r--'rzx'# ry.iY s'L

' r't%o( S O, -ffir'rrst /trot) (4ft*urgtbo -,#)n- ,rr.r\f
(  251?c

,  /o4- /4 r / ,sg ,  ( ,U)4, . ,J-

' lc, c1 crt

7ac- Ptntrtc /r/a qtut cerrl ft? &oct

r?rrrnetpcs t

/) Suneacc tltpnc htats Ottrtsro- Oeoot llaaptc
Upnt? ,Stltt Oe?Atrttttz oe r8 /ttfeltoa

Ofl'tcl o. Soltle 2r*t4T



SECTION 9

TRAIN LOADOUT
UNDISTURBED AREA DRAINAGE

a



f t an , / oeoou t
Uttotqonco A /.ea Oettttteg

6. 7e>to*

4, - aa- t,
BPstsct

t t -  ao-E?

/tvC Oryert.p

Oe slr,," Crtresta

2S- l  -  n .P  t 4. 8 '3 ttAzez*po AEes tt

Orzc- ttOO-/

So*  Sa6 t r r

Tttz:

I)tpra Fr*rttv /oen

Eze Faatt Ftps Su /o-

/)
?nc..,

4S

As

/s

5

t )

.*o 6aoot

I

a

o

a

z )
eA)

.ff

{t

77

55

(oroOono Eoatoatv /o"t

/1 ,tFrl* faort &os*r, /rar.

/) $ta 9uerty or Cneth,' /bet, Uzat - L/ttitra Srtzet Oer,ttrneuz oF
A6jrce,rute ' f,or. Cbpsct.nr'-r Scrscr

2 ToOu ?.2O ltet 92 Atrtr.o //rOaoroet 4F Seoro*'7o.(re,{ Fo2

DrszctzOe-v APeat ' EelFrcrO ,r/. 2S*o
0P'SS Fof:r, /a.. Cuo &* Clt-zz foear, 1!.o. 6"* Co"P

cht,  
.4((( i l  + .zr(sr)  *  . r t ( t )  t  .6s (  st)  7

4 4(  . .3J  tJ , t  - .o f

2 ?4 .2c  t  / f - )s  ,  / / . . t , ,  .2 -zs / /

' €e. to

Apct

&

2€  |  / 3 , ( f 6  sz t / " r . ,  :

Sza zd

342,4.b Ft2

I .. ac"'/rc,?rro

(/' tzs)(eol5et,..ro

,3? 332

fi dt ll
F h F
I O T
I I I Tt a a-rt  |^
o 0 0
| t C ' 0

- (rl

r G | r ?
r ? t ! t

c{ $t Gl
n G l s |

6

J



6i

gt ul ut
F F F'  r t g 5
g f t f'  a a r

,  6 c ' l , |

o o o
I l o o

- ( i

'  F ( \ | a
{ { a

GI GI GI
crl (! Gl

/o

,o

o

Kcvt f oenul,

tc : ( L'e ('"o%r'o) r/|/r?oo rT/c /, /ooQ rr-
/ t  . 3 3

Ca t :  €O

-(C. 
2,5, l*ttoz

te, 2.to
Appueo l/totuoeY

Ap Sunp'/p3.67 fot'-

fitg7l,ttd| tlD, 2utauze

k rrn y'te.s

t r '  ((rood't  ( 'oo%a'/o) *r |7rp, ent/ l

,  .32  , r t

Ktiptrc a fopn,,tt-tt

L " ,  .oo7o  l ' "  ( t , t t ) ' 7c (  l :  , /ooo ,
t l '  Stao - tu

f ,c .  .oo7a ( tooo) ' " (  rooo/ r to ) ' ' " -  
"  /1o

t 3-2t ar'-er. /to -.r/- 
,.:

' , O 14 ntJ t)rr. , . / .*,t i.' 
''-" 

''-/

Q U l o  =  2 . 4 3 t P

Q rr- r* 
' ?. A( rt S4cna.' R , fot' 'r PA6! E ct 7

Q ,r -  , ,  
:  3 ' to  t t

Qroo-  r ,  
'  3 '  f  

"

Q'n" Q 
"-"

7 c  = . , L E n a , t  , 2 3  c r 1  / , 7 4 c t )

,  (  t  o ' '  
"7r ,  o? t . r . )  /z



UOD-  I - l'lee 
'3.2 

. I -3

Lbf Unrrt^ttttc FopnaP

q) ,e , t '4%n Y p% ,sQ

n" zdz

R, 2fl,1;n

-$s  ,  / / ?'laP S, z. t -3

Q. / ,  t4  c ts  SE.zron ? l to t .  €

h, ,o3Z - tAPrr/ oo7ro.t nuooar tt..s

Q. zotz,  / ' r '4 ,(  c/6ql ' '  ,  , ' ,

/ . ?

, /.2 alt , 
/'J'/ or, , ( ''t /,,m)'t,(,rrf

'  / . 2 / ' t \  ae . t4 ,  (  /2a , / r - r ,  
) ' t ,  . 4

4  :  / .2J ' ( ' ' t%. , r )4  "  / r . sc '

,o7 c1s- / .1 o/ '  (  , ' 'u / r . r r )" ,

hert J

4 (n'
,s
,+
.4s
.43
.44

e
'  ,O?1

. os-t
. 0 7  S

.o4

.ot/

&'- .44 n Tae Ot?rtt o? n€ Fta 42121 64t
*.40er. fre Oeprq ot z?rt' otTca F. s4e4 h* 926o otL.to'.< tt e?ilZ
orrhtt ,3t/. free O.ero.

rt rt ut
u u I |
u g r
a a acrc | ( '
c o o
I t C ! 0

F C { C
{ n a

|\a (\t (\t
Gt Gl (\l

6i

o,



Vf too r ' ,

ut€ tTtsP^lt'vC fOPn,e.n

V.  " t% rP"  rs l

,  , . t t /o ,  r  (  n) , i  , ( .4)4

'  4C .4 t  t  . 3 /  r  . 4

'  t 7 l r t s

Tart /l et/ou r./e EROStott t/€aOC.7, O? 6 At

Ao At?rrP Ukt Por E€ tle1cr1ttt'

f l  r|vt
g g g
I | U ' T

E a -
6 , 4 , i

0 0 C '
n o o

r C { r l
a e {

c{ (\t Gt
sr c{ t!

6;

io,



Usr pfex

Q.
/ '
J :

Ust

Q.

haru /o&tt

Cq.w., Osss'

to"o  eHP-  cu-L

F / & )  R n r €  o r  / - 2 4 e t t  -  l T e l  3 . 2 . t - A

/.J1 es Stroon 7 , Yot. g

24o Fz 7 nAp ?.2.t-3
. o o 8  J

NnatptttG fopott

n,  , . l oA  ,  pu t , s :e t f , t ' t " t f i r t r o  t ) ,  o e / l a  F . . o c )

/ , .  toZ, a (ztN, 
4.?/  scrz.

q,

?, '- . O)e

s '  .ooc

, /'aeZn, ,('ste %.st*)u' , (.ooo)z4.?/ n'

(.?/ rrl

27..o 4

/.

,p , f
.o4
.o3
. o32
,o34

.t/l

5oz Sunve/

Oepeernent
/)

/  l / .?e , (t ' ts%-rtr"f x .os?

(.szcao4rro ) "

Ttau /

q

? , 7 4

/ -o  o
t 38
t '  /4
/ ' /  ?
t . ?  4

/ '  . o 3 4 s z  r  z 2 ' -  , ' 4 /  p

30 z- eutvcaT a,,/.c PAA.OU 71{ //Oo

aF Car<eon Apet, Uraq ' UPro Srarcs

oF AcRrcor.roR(' Sot Copseetan* Setttcc

f) Becnezo, e,J, , i.c, h)eqp€l, c, Z 4np, pPrtrco Hf o*o.oe v

ApO seotnestrotocl rot oqrurt€O A/lc4ls, ort4ntere
Tscrrutcttc /ecg

r a U | c l
u t  a
g g 5

a 3 Eg|v| r,t
o o on o o

; G l Q
{ a {

cr ol (\l
f.a at Gl

6



6. fr,roo
/r- /r-Cfu00 - e /u fpp  3 ,? . / -3

/ -7  ?
freto,9opwr A/orl,  t?c?

7.f

Qtr- al 
z . 17 erc Stt"ou R Vot' s

Usr /fapaua, c fotpura

q = A , l ' t t / ,  ,  qyr t . f  ! / t  rt ,  . /o Caanr.t 
.-o,

lrAtNratrt€O ' DePt€ a.rteot

urcq at F/oe, otar.{

J : . 03 /|nP 3.?. /-3

/0"

R,

q = (z/2
,  (n t /

,  ( ro J;

,  (  r , r ,

,t7z

z/o

, tlZ

jfr ''t4"Jzq

j zt/) x ,'tZ , P%dr, . r%t-,)' , s,.

, ,"t) , / .4rto ,(,.rrf l1ff i  .  ry(,F-rf , c.d\ L

,  ,aA / t )  r  1 { .2C,  "  ( ,Z2r l  r ,Z? / ) ' ' ,  "17

/ '  ) '  / 4 ,8c '  ( ,1Ed) "  v ,  /7

7tr /, 3 ez.

Q '  ( t . ro  ( .? r ' )  r  / r .ec  ,  (  t r r '  3 i " ' .  r t

- '  . /Q  e rs

7r o l '  , l  rz

Q,  ( t .n( ,ef  )  r  14, t6 , ( ,e tk) \q , .  17
'  , 22  e r t

v r6 | '
l . F l -g I I
I | I Ia t a
6 6 5

o o o
r t 0 0

- c l

rt
i

6l
C{

0
t
I(

F G a
i r t
T ' i
ai ait
GI GI

:
A
(!

I



7er ol ' ,43 rr.

Q.  ( t .za ( .4s1)  ,  t t .  aL ,  ( ,q t ( . t t lv  , .  17

'  , ?7  ez t '

%rn. Oc?rr F.oa, 2tp,

'  , 1 3 r i

FtrZ.ao..o

.  ?  . 7

Tfprca, uo, -2 /f6/rrra?t
Onc, Oe.rtcp

,  .73 rz

.3r, fleetoa*c

.43rt- .' J

ut rt ut
I I I U I
f g g

a a a
o U | r t
o o o
{ t o  o

p 6 l t
! t l ' n

c{ Gl (rl
e{ $t a{

6



O

D n"n

o uoo-3 /7ep 3.2. / -s

Fnu /r',
to,rr (t I

ek ,
Q I

Htoarwrc
/ p tcr. (t)

Z  o t '

Cottto*C

Slopa

o//^ hl

1o*,zortl

/tt rtluzn

67r , f l a 6? / ,69o z, 3At -3s.03 /o

6 J I | a
g g g
g g u
r - t
r,|t,|v,
o o o{ t  oo

- 3 1

p 6 | r ?
e e a

GI GI GI
G | C { n l

6!

o

/) Hep 3, ?. / '3

Zr 'S t z ,qs  , f ok  6 tou t  -C  -65 " / ,  HTp .gonCnoo t t c t l ' 2 ,
lSRvesn to', Q2octr - A -3s% H/o.. forc G.out cl,l= 6l

74 ( . cs ) t  1 t ( . r / . r s  
t . 3 ,  ,  4g .o  t e t . tZ .  

4? .4 f  ue  
. 4?

* 
Sorr, .funuet o. Capan Apen, Unln- (,lrrttzco ,grerrs Depz ar
A'6Rteurute - ,fon Courrrurr.o- Scz"rc+

t 
Alrtuo Hyopotoel ANt Seo74su7oto6f rol Or"n teeo Anral

, Fn^rr.tD 
-ar)to 

i"n*

3) % StoPt " 
t (o"ttons t Qot'toctt /u"'nn/Art,

/ce, fiou [grg)/et

frcce l)o t e  H l Q p - z t Qttat Ota- tc @no-,a

, f raq

. 7 \

.€4
- . r ' '

, * ' l
1

/  , t /

.-.
- i- :
\ - '

4 ) Kettr't fa

4 , ' / ,*.";:::,)'E (('-o/co-a) , r)'',/^r* ,/Tct) /.t

-l) t9CS U,urr HyOrcOlA?/ ntz/pn ( ,urt - I , ,r/r2



Usc Q tr',-n , /. c?

v. ,q

El

, \
& 8,  / ,4on 4

z2 / . 2 f ,

l.7sO U I
U Tg T
a t
,t vl
o c
I t 0

- G l
!? t t

C|l 6a
c{ Gt

-

\tt

TI,-
3g

a
lt

e
GI

i
r?

c{
6l

o
I
I
a

Ust /y'eanu,'tc fol nut*

Q. A ,  / '4oY x  Rut  {sYt

,Q, 6/, ztz ?ilz

R, t t+ zJ)A.zdh. /e l f iT.  
l ,  /  f f i

- f  :  ,Og  /7ap  g .Z . t -3
)1 c , O/O CAappEt Nor tfAtt-t7r..tcO / OFps€ ut€e6.J, ,tta7 a/

f'ot' O{'7tt

g' (  b. l  *  zJZ ,zJz\,  , 'ot ,  , ( t / tzotTzt ' r / r / tFr t l , t tu1)t ,  r%

, Q3oJ, 
'4'.'"'4 

) , t'a'%,o ,(' 'to't 
'et?4 

"''"t%rur,,tbt/DT--f,ro,

, / .4oJ . ,4t/, , /3/ar /4E.ro r (tAo4t'o'" '"fr7.3r) t1.46t4rroJ!, . /Z

,(t.eo 7 , /.os J2) r lrt.co r ('* "'otfl.ro t 2.?.r 
")Y 

r. , z

7perc J

/ r r

, I

, l €

,/(,

U{r y' '  ,  / /  rz.

Q k,o

. 7 {

t4?

/ ,1(



/a /r. 0nr,r Qttro 2.

,  , /6

,  ,1( rz

foqr, l

J

fnaen rt

. J

Dt"", Oxrcn

l '  l l o t z

e , A o

E g 3
l . | g g
a a t
| , | l , | la

o o cr r O O

- f r ! l
! t r t e

n l 6 l F t
f l f { n

6



SECTION IO

TRAIN LOADOUT
DISTURBED DRAINAGE



o)

| ^ 6 c l
h h F
r 3 3
I I I
- t l.'n ul
c t o ol r o o

- a !

- ( l | e
i t ? r ?

Gt t{ c{
Gr c{ Gl

)a
A7r-t
\ t (

'o

Or

C. 7atq.

/4pnt /oaooor e'fu-q
Ort 7u496g Oaa/PAa.' Relttct

r / -z t - .9
. l , l

Astctnco t Att Ott€astosts /|pe 
"-2.t-3 

Foc fO4- 24t*- P;rE

Flu FQon F&'qt'c 0rtreucoso tPas

AP* lfwaot''c S,.o""- A fttV.

/, gtrcw 76,.rout, e Al Vo Pt

!r) 7)
1t ,d6  /?U.n  ro rorS. r l  ?O /s .31  (6 . rc " -7e4) ,  ?32t

7 c  z l  Z G ' 3 )
H.+

, l O /  ,  / 4 9

tVota! .3rs
t l  K142rrca 's '  Formoat '  l .c '  .ooz8 l ' " ( t / l )

?) Ktur. lotrtt ut e - tc ' 
t '" ( ( # -^ 

"Y*t',h

Jl E Cohroo?t - It FoR ,vA.1/q8* eopzoo.r o*Ll
7nn asse NztA../ /t A 

'Pno 
aica " sc6/oet

lssoa6t 3ca,|6 Ra aX)OrtTRoOeO ENO a)(t6tuo Awp&r rorr.

szo?6 tp 7.zr aeccu.tr.r-.

USC kraPncq 7a 
' 

fol ' Ptac ft out eAcC dr*.rat

f  n- r t '  ? ,  13n.  
l

?r2-... 2, 9u t, 

f 
Srezro. 2 , l/ot,S

P,q .2 t  '  3 .So t  J

QP'l c 
'  /8 '4/ e6

Q zt-t n 22' 49 ett

Qro'-to 2" ' /)  crJ



o

t | | , | i t

g T I
g g g

a a a
| , ! r , d l

o o oI | o o

F r r . !
! ' l ' l '

c { d c {
art (\| c.a

6i

Z Orrcaa A r rr€ /oanu, ,rtn a)r.c Ee
ca(t./ a ?En* F.qlt aF Qro-tl , /8.A/ ex
7,*r col4a Be , 7f2rc.. Oectcar Fot OO - 7,

ktt6.ra, 4

.fecr'nt /q tU g eeca /.
O O - E  ,  o o - 9 .  D o ' t .  '  o O ' l /

Us6 Hatvu r p 6 FoRtt ut n

Q,  
/ '4e ' / r ,  

n  R"s  s ' t1 A.  A  p ta
2y, ?OnealSt

2 - lyonAtttC ?tar*
J- S<ecr

Tryr 0 nca olzt 8€
U/7.1 t /le( &/tt

A
OF

V- S'te/r 4s7 l/ I
,t.2

/ro7..? 6?4Atn

A. 0Ezqnr.a 0rr*r ou taoo

rQ, i J' I Pau 1. 3 Soprres flrtro6 btrrr 0ttcrt c^t
R, Zl/3JFl J &srcoro.pe.G

7l = , O 40 SmntZ QriplpAce 0nq
5 .  . O a l  ( n A P  3 . 2 . 1 - 3 \  A v c .  S t o t e

Q 
' /9. 4l ePt

Q, 
'oTn , zo(' , (t%e-)' '  , €'z

' 
/, 14/.ot . /.s al2 r

/8 .4  1 '  37. /s  x  r . tJ  ,  (

7pt d. l i  rz

Q'  37 . / . f  ,  / . 5 ( / . i l 2

'  8's C efs

"/trry, ,7.otr)"'

'' Vr.u )"' / , /7

' (r'r0'/-rr)" , -



72f J ,  / .J rr

A ,  97.  / t  t  / .  f ,  ( t . t ) '

'  / ? ,72  e . t

, ( ' ' t(/ t/.rt) ' '  ,. .,

7tr J. /. { ee

Q, z s7.rr (  r .r  ( t .c).  '  f  t  co' t4r)"t  --  t?

:  / S . S 3  c F t

7pr J. /. I rr

Q, a7-/s ,  / -s  ( t .c) '  , ( ' ' '  t 'Yrr1 ' t  Y.17

'  / 9  4  t  c / !

Usc hst rr oF F/oat /.t fr.

B. O a7e2atn, fetoetr/

le t '4cr1 4 tr gL fV qe, lsot 15:7
ApnrO Hl&ot o|rt ApO
teo /afPTatoo / F4 ottruruao
AQert/ lrtncu )t1 lt,*

p. t '  t0 c)4.r ,  ,  ,c l

v- t'4sr/4 , (.lt)4 r (.at)u

'  37 . t r  v  , 7L  y . / 7

' 4.go r/s

n*,iry. ir
ij,r il
ft: $iuv 331s3e

Litr, i;,i i; ' i ir"
il ir., i i ir:1 $., ' l1t'\l1l' i

u t r ^ ( l

s I | I |
t t l | | r
a a a
r ' | , | r t
o o 0
I i 0 0

- f l r t
q r t | '

(\r c{ Gr
$a (rt c{

6;

o

O;



\o

6 6 { |

l l g g
I | U I T
a a a
rn ,a ,a
o o on o o

- G l

F  G I 'r t a c

3t (\t Gl
G l f lGI

6
o
a
I
t

o

Or

Trrorcst QPerN,tcr Dnc,
Fon OO-1 OO-4 oo'1,  oo-.r  '00-r l

Rcrgenttcl:

/) SeRrace /luttttc 4)art OueRsptt &srp lleatpott
Ulttrco 5 rtoz: O eParrntar.gr-.1?r- /atrtsr*
OFerce ot ,ulflct fitttttta.

t, BAf rrcO, e,J., 2,c, Wnntet , C,7 ltoAttt flentm /vnouev

2*to Stolaeuro2 oC/ roR DrsrorAhtp AQert , Ortaaort
rcOttz/ctc ./ttsS

. ; \ q i '  
' -

;F tu  ,'  
. l i ' r l  I .t . i{* a,\ i  i i ,
*ii5 T!'l ' i 33 ig39 u;d/

; ,
l i l{. i 'r.::i ':: '1riit ' ' l i!:. '



SECTION 11
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drornetrics
Alrport Rood o Hehm, Modono 50601 r ({06) 443-/tt5o

llovrder 17, 1988

Grry E. T{ylor
Senlor lltnlng Englnecr
Utrh Fucl Congrny
P. 0. Box 719
Helper, W 81526

Dcar Grry,

Attached are flor caprcity conputrtlons for thc 7Z-tnch dimeter hrlf-
round Cl{P culvert wlth gruvcl Invert at the Sltyllne lllne. Based 0n our
te lephone conyersr t ioh,  I  rssuned thr t  In lct  r r ther thrn out let
condltlons controllcd the flow. Flor crprcltles for various vlter
depths rbove the top of the culvert rre:

0
2
6

l0

SlncerrlyT
.2/'l)r/

Robert D. Bralco, P. E.
Clvl l/tnvi ronnnntrl Englnecr

RtlB:Jy

Enclosures

Depth of llrter Above
Igg ef ?lpe 3 Feet

Plerse let me knor lf you havc rny

Dischrrue fapacltv : CFS

125
t50
190
225

guestions.
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Utah Fuel Conpany
Skyline l{ine

Sedinentatlon Pond HYdraulics
August 29, 1989

SKYLINE }TINE SEDI}IETITATION POND
H|IDRAULIC CALOOI.A?IONS

1.0 GENERAL

Upon the request of Utah F\rel ConpCny, the existing sedimentatlon pond

located at the load out facillties nas evaluated to verify the present pond

capacity. The minintrm sediment storage volune and the rrxroff storage voltrme

based on the lO-year, 24-hour storm event was ealculated. In addition, the

Zl-yeat and 100-year, 24-hour storn events rrere routed through the

sedinentation pond to determine the adeguacy of the existing prinary

spi l lway.

I'he hydrology and hydraulic calculations nere perforned using the

computer model SEDII.iOT II. SEDIUOT. II was developed by the University of

Kentuelgr, Departnent of Agricultural Englneering, for the design of runoff

and sedi.nent control structures (ltfayes, 1983).

2.O POND CAPACITI

2,L Runoff Voh:me. ltre runoff calculatlons for the existing

watershed were performed by the SEDMOT II nodel. Ttre required input data



Utah FueI Conpany
Skyllne l{lne

Sedinentation Pond Hydrauli.cs
August 29, 1989

for the nodel are presented ln Attachnent A. Ttre analysis was conducted for

the lO-year, 24-hour storm event of 2.43 inches. ltre satershed infornation

\ras provided by Mr. Gary TayLor of Utatr Fuel Conpany. Ttre si.ze of the

watershed is 12.55 acres, 8.3 of which ls disturbed, and 4:26 of which is

undisturbed (heavily vegetated forest). ltre conputation of the runoff volune

assumed an average cunre number of 82 and a tine of concentration of 0.102

hours.

The results of the SEDII{OT II calculations are presented ln Attechrnenc

A. In sr:nnary, the total runoff volume entering the pond is 0.99 acre-foot,

and the peak discharge ls 12.9 cublc feet per second.

2.2 Sediurent Storage. ltre annual sediment volumes entering the pond

were calculated using a nodified version of the universal soil loss eguation

(Israelson, 1984).  Ttre nodif ied r :niversal soi l  loss equat ion is:

A - R x K x L S x V l t

where, A - eonputed aaount of soil loss per unit area for the tine
intenral represented by factor R (tons per acre per year).

R - rainfall factor. R values for Utah presented by Israelson
(1e84) .

K - soil erodibiltty factor. K values for Utah presented by
Israelson (1984).  ( tons per acre per year per unit  of  R).

LS - topographlc factor based on length and steepness of slope.
( dinens ionless ) .
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Sedinentatlon Pond Hydraullcs
August 29, 1989

\/l.[ - erosion control factor based on vegetative, cheuical, or
mechanical neasures. (dinensionless).

Ttre calculations for the arurual sedinent yield fron the disturbed and

undlsturbed areas are presented ln Attachment A. Ttre undisturbed drainage

area contrlbutes 0.003 acre-foot of sedtuent to the pond on an arnual basis.

The dlsturbed drainage area contributes 0.067 acre-foot of sedinent to the

pond yearly. Thus, the total annual sediment voLume entering the pond is

0 .07  acre- foo t .

As required by the Utah Division of Oil, Gas & Mining (1987), Irl,[C

8L7.46, the pond rnust contain a minimum sediment storage capacity equal to

the 3-year sediment voh:me. Thus, the required sediment storage for the pond

was determined to be 0.21 acre-foot from r:ndisturbed and disturbed areas over

a 3-year period.

Based on the elevation-capacity cunTe presenced in Attachnent A, the

pond elevation which corresponds to the naxinum sediment storage voh:me is

79L5.6 feet.  rn addit ion, the 60t clean-out revel is ar 79L5.2 feet.

2.3 Surnnar.v. In order to prevent the pond frorn spilling during the

design storm event,  a pond capacity of 1.20 acre-feet (0.99 acre-foot of

runoff volume and 0.21 acre-foot of sediment storage) would be needed. Based

on the elevatlon-capacity cunre presented in Attachrnent A, the existing
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pernanent pool capacity of the sedlnentation pond at the prinary sptllway

elevat ion is 1.18 acre-foot.  Ttrus, the exist ing pond wl l l  spi l l

approxinately 0.02 acre-foot of rrater durlng che design event wlth naxinrrn

sedirnent storage volune utillzed. ltre prinary splllway, lf ralsed

approxinately 0.80 inches, would allov the pond to totally contai.n the design

storm event.

Ttre above discussion assumes that the pond would be enpty of water down

to the maximum sedinent storage elevatlon prior to the occurrence of the

design storm event. Ttre existing sedimentation pond was construeted with a

decant system which provides drainage down to the approxinate maximr:m

sediment storage elevation and, thus, the assr.rnption is reasonable.

3.0 PRI}IARY SPIIJIIAY

Based on the watershed infornation and sedimentation pond spillway data

presented by !tr. Gary Taylor of Utah Fuel Company, and a sediment storage

volume of 0.21 acre-foot,  the 25-year and 100-year,  24-hour storm evencs were

routed through the sedinent pond using the cornputer nodel SEDIMOT II. The

PurPose htas to detennine the maxfunum stage and flow voh:me through the

prinary spillway. A11 stornflow discharging from the pond exits through the

prinary spillway since the pond was constructed without an emergency spillway

outlet. ltre results of these analysis are contained in Attachrnent B.
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Skyline Mine

Sedlnencation Pond Hydraullcs
AugusE 29, 1989

Ttre results provided by the SEDIMOT II nodel can be considered

consertrative since the program asstnes that the sedinentation pond ls full

of water up to the prlnary spillway elevation prior to the storm event. This

assumption was verified by Ms. Pamela Schwab of Givll Software Design, the

current distributors of the SEDIT{OT II software. Thus, based on SEDIMOT II

calculations, outflow frou the pond begins as soon as the storm runoff enters

the pond.

Because the Slqyllne l{ine sedimentation pond has the capability of

releasing the stored vater down to the maxinr.un sedinent storage level, lt ls

reasonable to assume that this condition would exist prior to a stom event.

Thus, the actual maxinum stage during the design storm events would be less

than that conputed by SEDIMOT II.

Frorn the analysis of the 25-year storm event, the naxinr:m inflow rate

is 17.3 cubic feet per second (cfs) and the maxiur:n outf low rate is 9.4 cfs.

The corresponding high water leve1 is 7920.68, 0.97 foot above the pr irnary

spi l lway f lowl ine.

From the analysis of the 100-year storm event, the maxirnun infl-ow rate

is 24.2 cfs and the rnaximum outflow rate is 13.1 cfs. Ttre corresponding

rtater surface el-evation is 792L.2 feet, 1.5 feet above the prinary spillway

f lowl ine.



Utah FueI Conpany
Skyline lllne

Sedinentatlon Pond Hydraullcs
August 29, 1989

The elevation of the crest of the pond enbanknent is approxlnately

7922.0 feet. During the 100-year, 24-hour storm event, a freeboard of

approximately 0.8 feet exists between the naxlmrrn stage elevation and the

crest elevat ion.
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*******************************************ffi:ffi********

- -  SEDPC - -
SEDIMOT IMODEL FOR THE IBM PC/)(T
COIWERTED BY TECH ENGINEERING INC.

VERSION 1.10 NOVEITBER 17,1983
********t***************#*rt****l;:t*******ffiffi ***##

I'NIVERSITY OF KENTUCKY COMPIITER UODEL
OF SI'RFACE MINE HI'DROIPGY AT{D SEDIMENTOI'GY
IOR MORE INFORMATION COMACT THE AGRICT'LII'RAL
ENGINEERING DEPARTMENT

THE I'K I.IODEL IS A DESIGN I{ODEL DEITIEIOPED To PREDICT
THE TTY-DRATILIC AI{D SEDIMENT RESPONSE IROI{ ST'RFACE
MINED IANDS FOR A SPECIFIED RAINFAIJ, EVENT (SINCLE STORI-)

VERSION DATE 9-23.83

DISCIAIMER: NEIIHER THE UNIVERSIIY NOR A$T OF ITS N.fPI,YEES
ACCEPT ANY RESPONSIBILITY OR LEGAL LIABILIIY FOR THE
CONCLUSIONS DRAWN FROM TITE RESI'LTS OF TIIIS MODEL

********************************rt**************:hh&#**********

****************************************rt******h***#****rnt****

****#*t*********{ntlr*****#**{i*****{nrnt**ffi**********

* *
THE FOLLOWING VALUES ARE NOW PREDICTED BY SEDI}TOT II.
THEY CAI.I BE FOUND IN SUUMARY TASLES.

1. PERIOD OF SICNIFICAI{T CONCENTRATION
2. VOLUI'TE WEIGHTED AVERAGE SETTLEABLE CONCENTRATION

DURING PERIOD OF SIGNIFICAI.IT CONCEMRATION
3. VOLI'I.TE WEIGHTED AVERAGE SETTLEABLE CONCEMRATION

DURING PEAK 24 HOI'R PERIOD
4. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATION

DI'RING PERIOD OF SIGNIFICA}IT CONCENTRATION
5. ARITHI{ETIC AVERAGE SETTIJ.ABLE CONCENTRATION

DI'RING PEAK 24 HOUR PERIOD

* AIJ, CONCEN?RATIONS ARE IN $L/L.
*

*
*
*
*
*
*
*
*
*
*
*
*

*
*
*
*
*
*
*
*
*
*
*
*
*
*

****{nffi ******************rn***************ffiffi **#******
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#*****#*:*ffi*ffi:*#ffi

WATERSHED IDEMIFICATION CODE

10-n, 24-HOIR STORM t{lDRoIrGY

******************INPUT VALUESffiffi***ftt

STORI-I DI'RATION
PRECIPITATION DEPTH

TII{E
(IR)

.00

.20

.40

.50

.80
1 .00
1 .  20
1 .40
1 .60
1 .80
2 .00
2 .20
2 .40
2 .60
2 .80
3 .00
3 .20
3 .40

DISCHARGE *{rffiit* TI}IE

- 24.OO HOITRS
2.43 IrfcHES

* * *  *  * * * * * * * * * * * *  * * * * * * *
JI'NCTION 1, BRA}ICH 1, STRUCTT'RE 1

* *  *  *  *  * * * *  * * * * * * * * * * * * * *

*# RESI'LTS FROM SUBWATERSHED 1 :H***

*** IITDROGRAPH Al{D SEDIMENT cRt\I'H {nH
(fiJO CONSECUTM VALLES pER LINE)

(crs) * (tR)

.000 *

.000 *

.000 *

.000 *

.000  *

.000 *

.000 *

.000  *

.000  *

.000  *

.000  *

.000  *

.000  *

.000 *

.000 *

.000 *

.000 *

.000 *

DISCTI.ARGE
(crs)

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.10

.30

.50

.70

.90
1 .10
1 .30
1 .  s0
1 .70
1 .90
2 .10
2 .30
2 .50
2 .70
2 .90
3  .10
3 .30
3 .50



\le

3 .60
3 .80
4 .00
4 .20
4 .40
4 .60
4 .80
5 .00
5 .20
5 .40
s.60
5 .80
5 .00
6 .20
6 .40
6 .50
6 .  80
7 .00
7 .20
7 .40
7  . 60
7 .80
8 .00
8 .20
I  . 40
8 .60
8 .80
9 .00
9 .20
9 .40
9 .60
9 .80

10 .00
10 .20
10 .40
10 .60
10 .  80
11 .00
1 l_ .20
11 .40
11 .50
11 .80
12 .00
L2.20
L2.40
12 .60
12 .80
13 .00
13 .20
13 .40
13 .60
13 .80
14 .00
L4.20

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.022

.050

.107

.154

.199

.403

.501
5 .844

10 .025
L2.869

2 .606
2 .678
L .407
L.425
L .44L
1 .061
1 .070

.838

.843

.848

.509

3 .70
3 .90
4 .10
4 .30
4 .50
4 .70
4 .90
5 .10
5 .30
5 .50
5 .70
5 .90
6 .10
6 .30
6 .50
6 .70
6 .90
7 .10
7 .  30
7 .54
7  . 70
7 .90
8 .10
8 .30
I  . 50
8 .70
8 .90
9 .10
9 .30
9 .50
9 .70
9 .90

10 .10
10 .30
10 .50
10 .70
10 .90
11 .10
11 .30
11 .  50
11 .70
11 .90
12 .10
12 .30
L2 .50
L2.70
12 .90
13 .10
13 .30
13 .50
13 .70
13 .90
14 .10
14 .30

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.036

.064

.131

.L77

.3s2

.453

.549
8 .148

tL.577
2 .568
2 .642
2 .7L2
1 .416
1 .433
1 .057
1 .066
L .O74

.841

.846

.607

.510
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14 .40
14 .60
14 .80
15 .00
Ls.20
15 .40
15 .60
15 .80
16 .00
L6.20
16 .40
16 .60
16 .80
17 .00
17.20
17 .40
17 .60
17 .80
18 .00
18 .20
18 .40
18 .  60
18 .80
19 .00
L9.20
19 .40
19 .50
19 .  80
20 .00
20.20
20.40
20 .  60
20 .80
21 .00
2L.20
2L.40
2L .60
21 .80
22 .00
22 .20
22 .40
22 .60
22 .80
23 .00
23.20
23.40
23.64

.611

.513

.616

.618

.620

.623

.625

.627

.629

.379

.379

.380

.381

.382

.382

.383

.384

.385

.385

.386

.387

.388

.388

.389

.390

.390

.391

.392

.393

.262

.262

.263

.263

.26t

.264

.264
-264
.264
.265
.265
.265
.266
.266
.266
.267
.267
.267

14 .50
14 .70
14 .90
15 .10
15 .30
15.  50
15 .70
15 .90
15 .10
15 .30
16 .50
16 .70
16 .90
17 .10
17 .30
17 .50
L7 .70
17 .90
18 .10
18 .30
18 .50
18 .70
18 .90
19 .10
19 .30
19 .50
19 .70
19 .90
20 .10
20 .  30
20.50
20.70
20.90
21 .10
21 .30
21 .50
2t.70
2L.90
22.L0
22.30
22.50
22.70
22.90
23 .10
23.30
23 .50
23.70

.612

.615

.617

.619

.622

.624

.626

.628

.378

.379

.380

.380

.381

.382

.383

.384

.384

.385

.386

.387

.387

.388

.389

.389

.390

.391

.392

.392

.262

.262

.263

.263

.263

.263

.264

.264

.264

.265

.265

.26s

. 266

.266

.256

.266

.267

.267

.267

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
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TC
HR

WATER
SHED

*** IIIDRI\ULIC INPUT VALUES

AREA CURVE
ACRES NT'T.TBER

FOR SUBWATERSHEDS #

TT ROUTING COEFFICIENTS
HR K-HRS X

I'NIT
I{YDRO

L2.56 82 .00 .102 .000 .000 .00 .0

* * * COMPUTED VALUES FOR INDIVIDUAL T{ATERSHSDS * * *

WATERSHED PEAK FI,OW RI'NOFF
(cFs) (rNcHES)

L  L2 .87  .95

NOTE: SEDIMENT DOES NOT INCLI'DE POSSIBLE DEPOSITION BY DELIVERY RATIO

**** sIJttuARY TABLE FoR TOTAL IJATERSHED *****

RT'NOFF VOLI'ME
PEAK DISCHARGE
AREA
TI}.IE OF PEAI( DISCHARGE

.9911 ACPG.FT
12.8594 CFS
12.5500 ACRES

12.00 HRS

* * * * * * * * * * * *
NT'LL STRUCTURE

* * * * * * * * * * * *

*** RtN COUPIJTED *ffi
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*******************:ffi ********ffi #***##*******l**

- -  SEDPC - -
SEDIMOT II !{ODEL FOR THE rBt{ PCAT
COIWERTED BY TECH ENCINEERING INC.

VERSION 1.10 NOVEMBER 17,1983
****:k:b:t**rk:t:t:k****k*:h*******:b***l:ht:t*ffi *ffi *****t****#

*************:trhk*:k:**********H********lll*******ffi ******

******:L:t****:tlt*k:b:t{n*******thffi *******#li**********#*ffi

I]NIVERSITY OF KENTUCKY COMPUTER I{ODEL
OF SIIRFACE MINE II$ROITOGY Al{D SEDII{EMOIOGY
FOR MORE INFORI'{ATION CONTACT TIIE AGRICT'L1]I'RAL
ENGINEERING DEPARTMEM

THE UK MODEL IS A DESIGN I{ODEL DE"IIEI'PED TO PREDICT
THE ITI-DRAI'LIC AI{D SEDIMn{T RESPONSE FROI.T SI,RFACE
!{INED IAI{DS FOR A SPECIFIED RAINFALL EXrEtlT (SINGLE STORM)

VERSION DATE 9.23.83

DISCIAIMER: NEITHER THE INIVERSIIS NOR ANY OF ITS EMpIrOyEEs
ACCEPT A}IY RESPONSIBILI1S OR LEGAL LIABILITY FOR THE
CONCLUSIONS DMI.IN FROI{ THE RESULTS OF TITIS UODEL

*****************************Cnhht********:ffi ****************

lb**************************************************************

****************t***l********ffi *k***#**.*******ffi}******
*
* THE FOIJ,OIJINE VALUES ARE NOI' PREDICTED BY SEDII{OT II.
* THEY CAI.I BE FOI'ND IN SI'UT{ARY TA3LES.
* 1. PERIOD OF SIGNIFICA}.IT CONCENTRATION
* 2. VOLWE WEIGHTED AVERAGE SETTLEABLE CONCENTRATION
* DURING PERIOD OF SIGNIFICAI{T CONCENTRATION
* 3. VOLWE WEIGHTED AVERACE SETTLEABLE CONCEMRATION
* DURING PEAK 24 HOI]R PERIOD
* 4. ARITHMETIC AVEMGE SETTLEABLE CONCENTRATION
* DT'RING PERIOD OF SIGNIFICAI{T CONCENTRATION
* 5. ARIfiTMETIC AVEMGE SETTLEABLE CONCENTRATION
* DI'RING PEAK 24 HOIJR PERIOD
*
* ALL CONCENTRATIONS ARE IN MLIL.
*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

*****:**********t**lnt*********ffi ***:hht**ffi ********t*l********
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*******ffi :t*ffi *****H********kH*

WATERSHED IDEMIFICATION CODE

25-\'R, 24-HR STORT{ EITENT

********ffi :ht**rffi ffi *****ffi hH*

INPUT PARTICLE SIZE.PERCENT FINER DISTRIBI'TIONS

srzE,l,[M

PCT FINER NO. 1

.250 .100 .050 .010 .00s .001

.000
100 .000  50 .000  35 .000  19 .000  15 .000  6 .000

.000

******************:hHINPUT VALUES******************

STORI.I DI'RATION
PRECIPATION DEPTH
SPECIFIC GRAVITT
IPAD RATE EKPONENT FACTOR
SUBMERCED BULK SPECIFIC GRAVITY

24.OO HOTTRS
2.9O INCHES
2 . 5 0
1.  s0
L .25

* * * * * * * * * * * * * * * * * * * * * * *
JI'NCTION 1, BRA}ICH 1, SIRUCTI]RE 1

* * *  * * * * * * * *  *  * * * * * * * *  *  *  *

*** HIDR/\ULIC INPUT VALUES FOR SUBWATERSIIEDS 'k*

WATER
SHED

AREA GT]RVE
ACRES NTN{BER

TC
HR

TT ROUTING COEFFICIENIS I'NIT
HR K-HRS X }IDRO

L2  .56  82  .00  .L02  .000 .000

*** SEDIMENT INPUT VALUES TOR SUBI.IATERSHEDS *'*

. 00 .0

WATER
SHED

sEc
NUU

SOIL
K

LENGTH
FEET

SIOPE
PCT

CP
VALUE

PART
OPT

SURF
COND

. 00 .0 .00 .000 1 .0 .0
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* * * COI{PUTED VALUES FOR IITDIVIDUAL WATERSHEDS * * *

WA?ERSHED PEAK FIrOW
(cFs)

RI'NOFF
(INCHES)

SEDII{EM DIN{
TONS (tO{)

DELIVERY DELIVERY
RATIO 1 RATIO 2

L7 .34 1 .30 .00 .100 1.000 1 .000

NOTE: SEDIUENT DOES NOT INCLT'DE POSSIBIJ DEPOSITION BY DELIVERY RATIO 2

*rnt** SUI{HARY TABLE FOR TOTAL IJATERSHED ffi

RIJNOFF VOLlll{E -
PEAI( DISCHARGE -
AREA -
TIME OF PEAI( DISCIIARGE
BETA .
MINFALL EROSITIVIIY FACTOR -
PEAK CONCENTRATION -
PEAK SETTLEABLE CONCENTRA:TION T
PEAK SETTLEABLE CONCEMRATION -
TOTAL SEDIMENT YIELD
REPRESENTATM PARTICLE SIZE -
TIME OF PEAK GONCENTRATION

PERIOD OF SIGNIFICAI{T CONCENTRATION-
VOLIN,IE WEIGIITED AVERAGE SETTLEABLE

CONCENTMTION DI'RING PERIOD OF
SIGNIFICAT{T CONCENTRA:TION -

VOLI'}.TE WEIGITTED AVERAGE SETTLEABLE
CONCENTRATION DI'RING PEAI( 24 HOI'R
PERIOD -

ARITHUETIC AVERAGE SETTLEABLE
CONCENTRATION DT'RING PSRIOD OF
S IGNI FICATTT CONCENTRA:TION

ARITHMETIC AVERAGE SETTLEABLE
CONCENTRATION DT'RING PEAI( 24 HOI'R
PERIOD -

1 .3514
L7.3377
12 .5600

12  .00
1 .0000
48 .89

.00

.00

.00
.0000
.0001

.00

-24 .OO

.00

.00

.00

.00

ACRE-FT
cr5
ACRES
HRS

EI I'NIT
nc/L
r{L/t
nc/L
TONS
ul{
HRS

HRS

r{LlL

r{LlL

r{LlL

nLlL



I
bfL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

rcND RESI'LTS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * *  *

*# coMRoL VARIABLES OPTIONS *****

FI.OW FRACTN ISDO NRHP tfsP NCSTR

300

**** DROP SPILLTIAY INPUTS *#

ENTMNCE IrOSS COEFFICIENT
BEND IOSS COEFFICIE}N
IIEIR COEFFICIENT
ORIFICE COEFFICIENT
MANNING COEFFICIENT
BARREL DIAI.IATER
RISER DIAI.TETER
LENGTTI OF PIPE
VERTICAL HEAD DROP

AREA
(ACRES)

-  1 .0000
- .5000
-  3 .L000

.6000
- .0240
-  18 .00
-  36 .00

60 .00
-  8 .71

AVERAGE DEPTH DISCHARGE
(rr) (cFs)

INCHES
INCHES
FEET
FEET

*#** EASIN GEOI{ETRY #*

STAGE
(FT)

CAPACITT
(ACRES-FT)

. 00

.40
2 .40
4 .11
4 .40
6 .4A

.L76

.204

.250

.287

.293

.354

.00

.39
2 .26
3 .81
4 .O7
5 .75

.00

.00
.  .00

.00
4 .56

18 .85

.00

.08

.53

.99
1 .07
L .72
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***** sToRu E\IENT SII{MARY *****

II'R3I'LENCE FACTOR
PER}IANENT POOL CAPACITT
DEAD STORAGE
TI}iE INCRE!,TENT OUTFI.OW
wscosrT]r
INFITOW RT NOFF VOLI l.tE
OTTTFI.OW ROTITED VOLUI{E
sToRM VOLWE DISCHARGED (pLUc FIrn)
POND VOLI'UE AT PEAI( STAGE
PEAI( STAGE
PEAI( INFIJOTJ RATE
PEAI( DISCIIARGE RATE
PEAI( INFI.OW SEDII{ENT CONCEMRATION
PEAI( EFFLUEM SEDIMENT CONCENTRA:TION
PEAK EFFLUENT SETTLEABLE CONCENIR.A:TION
PEAK EFELUENT SETTIJABLE CONCENTRATION
STORM AVERAGE EFFLUENT CONCENTRATION
AVERAGE EFTLUENT SEDIMENT CONCENTRA:TION
BASIN TRAP EFFICIENCY
DETENTION TIME OF TI,OW WITH SEDII{ENT
DETENTION TIUE FROI{ ITY-DROGMPH CENTERS
DETENTION TIUE INCLUDING STOFGD I.T.OII
SEDIMENT L,OAD DISCHARGED
PERIOD OF SICNIFICANT CONCENTRATION
VOLU}.IE WEIGHTED AVERAGE SETTLEABLE

CONCENTRATION DURING PERIOD OF
SIGNI FICANT CONCENTRA:TION

VOLT'ME I,IEIGHTED AVERAGE SETTLEABLE
CONCENTRATION DI'RING PEAK 24 HOI'R
PERIOD

ARITHMETIC AVERAGE SETTLEABLE
CONCENTRATION DI'RING PERIOD OF
SIGNIFICAI{T CONCENTRATION

ARITHHETIC AVERAGE SETTLEABLE
CONCENTRATION DT'RING PEAK 24 HOI'R
PERIOD

-  1 .00
-  . ggg
-  20 .00
-  . 10
-  . 009

1 .361
-  1 .361
-  1 .361
-  L .294
-  5 .081

17 .338
9 .426

.00
-  . 00

.0000
.00

-  . 00
-  . 00
-*********

. 28

.28

.28

.00
- -25.40

.00

.00

-  . 00

.00

ACRE.FT
PERCENT
HRS
cM**2rlSEC
ACRE.FT
ACRE.FT
ACRE.FT
ACRE.FT
FT
cFs
cFs
nc/L
nG/L
t{L/L
uG/L
rrc/L
vc/L
PERCENT
HRS
HRS
HRS
TONS

HRS

nL/L

t{L/L

tfr./L

vL/L

:*:t RIIN COMPLETED *trttt
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***#rhh*************#*#**#**#***ffi
- -  SEDPC --

SEDTMOT Ir MODEL FoR TllE rBM PC/)n
COM/ERTED BY TECH ENGINEERING INC.

VERSION 1.10 NOVEMBER 17,1983
*****ffi *******#**k***ffi {nt********ffi ****ffi *:t:t*

**{n**ffi *##**H*******ffi **rt*':t**********************:t.*

****H***********:H:t*nhhht*:hrt*t*****:t**ffi ***:tr******

T'NIVERSIIY OF KENTUCI$ COUPUTER }IODEL
OF SI'RFACE MINE HY-DROI.OGY AI{D SEDII{ENTOI'GY
rOR UORE INFORilATION CONTACT THE AGRIGULIUML
ENGINEERING DEPARII{ENT

THE l'K I.IODEL IS A DESIGN }IODEL DEVEI'PED TO PREDICT
THE ITYDRAULIC AND SEDIUENT RESPONSE F'ROI{ SI'RFACE
I{INED IANDS FOR A SPECIFIED RAINFALL EVENT (SINGLE STORM)

VERSION DATE 9.23-83

DISCIAI}IER: NEITIIER TIIE I,NIVERSIIY NOR A}fY OF ITS EI{PLOYEES
ACCEPT AI{Y RESPONSIBILITY OR LEGAL LIABILITY FOR THE
CONCLUSIONS DRAWN TRO}I ITIE RESI'LTS OF TIIIS MODEL

***#{nht***:hr***************ffi *****#*******{i:hk***********

*****#*******************lit*********************************

****{nhts*t*hr**t*H***H:t*ffi :t*#****hht****ht*****f *:t:t***

* *
* IITE FOIJ,oWINC VALUES AR3 NOI' PREDICTED BY SEDIMOT II. *
* THEY CAN BE FOI'ND IN SI'I{UARY TABLES. *
* 1. PERIOD OF SIGNIFICAI{T CONCENTRATION *
* 2. VOLT'!{E WEIGHTED AVERAGE SETTLEABLE CONCENTRATION *
* DURING PERIOD OF SIGNIFICANT CONCENISA:TION *
* 3. VOLI,}{E WEICHTED AVERAGE SETTIJABLE CONCENIRATION *
* DURING PEAK 24 HbUR PERIOD *
* 4. ARITH}TETIC AVEMGE SETTLEABLE CONCENTRATION *
* DI'RING PERIOD OF SIGNIFICAI{T CONCENTRATION *
* 5. ARITHI.IETIC AVERAGE SETTLEABLE CONCENTRATION *
* DI'RING PEAK 24 HO1IR PERIOD *
* *
* ALL CONCENTRATIONS ARE IN I{LA. *
* *
****hhlrht*{::t**ffi ffi **t***hffi **#*#*ffi #**#*****
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**#ffi ,Hh*#ffi rk**t:t#*H*******

WATERSHED IDENTIFICATION CODE

IOO.Y.R, 24-HR STORU EVENT

*#****{l#**:t*****************#****rn****

INPI'T PARTICLE SIZE.PERCEM FINER DISTRIBUTIONS

SIZE, MM

PCT FINER NO. 1

.250 .100 .050 .010 .005 .001-

.000
100 .000  50 .000  3s .000  19 .000  l s .000  6 .000

.000

*******{nk**:tlr**:tffi INPUT VALUES*:********#*******

STORI{ DI'RATION
PRECIPATION DEPTH
SPECIFIC GRAVITY
IOAD RATE EKPONENT FACTOR
SUBMERGED BULK SPECIFIC GRAVITY

24.00 HOI]RS
3.50 INCHES
2.  s0
1 .50
t . 25

*  * * * * * * * * * * * * * * * * * * * * * *
JUNCIION 1, BRANCH 1, STRUCTTTRE I

* * * * * * * * * * * * * * * * * * * * * * *

*** HID}R.I\I'LIC INPUT VALUES FOR SUBTIATERSHEDS ***

WATER
SHED

AREA CT]RVE
ACRES NI]I'TBER

TC TT ROUTING COEFFICIENTS T'NIT
HR HR K.HRS X M|DRO

t 2 .56  82 .00  .102  .000 .000

rH* SEDII{ENT INPUT VALUES FOR SUBIJATERSHEDS :h**

. 00 .0

WATER
SHED

SEG
NT'M

LENCTH
FEET

SI,OPE
PCT

CP
VALUE

PART
OPT

SOIL
K

SURF
COND

. 00 .0 .00 .000 1 .0 .0
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* * * COMPUTED VAUUES FOR II{DIVIDUAL WATERSHEDS * * *

WATERSHED PEAI( FI.OW
(cFs)

RI'NOFF
(rNcHES)

SEDIMEI.IT DIAI{
TONS (m)

DELIVERY DELIVERY
RATIO 1 RATIO 2

24.23 1 .87 .00 .100  1 .000 1 .000

NOTE: SEDII{EM DOES NOT INCIUDE POSSIBLE DEPOSITION BY DELMRY RATIO 2

**** sul.tMARY TABLE FoR TOTAL WATERSHED *****

RI'NOFF VOLI'ME
PEAK DISCHARGE
AREA
TIME OF PEAK DISCHARGE
BETA
RAINFAIJ EROSITIVITY FACTOR
PEAK CONCENTRATION
PEAI( SETTLEABLE CONCENTRATION
PEAK SETTLEABLE CONCENTRATION
TOTAL SEDIMENT YIELD
REPRESENTATIVE PARTICIJ SIZE
TIME OF PEAK CONCENTRA:TION

-

-

L .9526
24.2297
12 .5600

12 .00
1 .0000
78 .30

.00

.00

.00
.0000
.0001

.00

-24 .O0

.00

.00

.00

.00

ACRE-FT
cFs
ACRES
HRS

EI I'NIT
rrc/\
ttL/L
EC/\
TONS
t{l{
HRS

HRS

nL/L

nLfl.

tfr-/L

tfr./L

PERIOD OF SIGNIFICA}IT CONCENTRATION-
VOII]ME WEIGHTED AVERAGE SETTLEABLE

CONCENTRATION DURING PERIOD OF
SIGNIFICAI{T CONCEMRATION -

VOLUI{E WEIGHTED AVERAGE SETTLEABIJ
CONCEMRATION DI'RING PEAK 24 HOUR
PERIOD -

ARITHMETIC AVERAGE SETTLEABLE
CONCENTRATION DI'RING PERIOD OT
S IGNIFICAT{T CONCENTRA:TION

ARITHMETIC AVERAGE SETTLEABLE
CONCENTRATION DI'RING PEAI( 24 HOI'R
PERIOD
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

POND RESI'LTS

* * * * * * * * * * *  * * *  * * * * *  * * * * * * * * * * *

#* CoNTROL VARIABLES OPTIONS *ffi

FIOT{ T"ACTN ISDO NRHP NSP NCSlr.

300

*** DROP SPIIIWAY INPUTS *****

EI{TRAr{CE IJOSS COEFFICIENT
BEND I.OSS COEFFICIENT
WEIR COEFFICIENT
ORIFICE COEFFICIENT
I{ANNING COEFFICIENT
BARREL DIAI{ATER
RISER DIAI,IETER
LENGTH OF PIPE
VERTICAL HEAD DROP

AREA
(ACRES)

-  1 .0000
-  .5000
-  3 .1000

.6000

.0240
-  18 .00

36  .00
-  50 .00
-  8 .71

AVERAGE DEPTIT DISCHARGE
(FT) (cFs)

INCHES
INCHES
FEET
FEET

ffi BASIN QEOHETRY **t*

STAGE
(FT)

CAPACITY
(ACRES-FT)

. 00

.40
2 .40
4 .LL
4 .40
5 .40

.L76

.204

.250

.287

.293

.354

.00

.39
2 .26
3 .  81
4 .O7
5 .75

.00

.00

.00

.00
4 .56

18 .8s

.00

.08

.53

.99
1 .07
L .72
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*rt** STORI{ E\/E[]l St }IMARY *t*

I'I'R3I'LENCE FACTOR
PERMANENT POOL CAPACITY
DEAD STORAGE
TII{E INCREMENT OI'TFI'W
VISCOSITY
INFI.OW RI'NOFF VOLI'UE
OT'TFI.OW ROUTED VOLI'ME
sToRl{ volm{E DISCHARGED (PLUG FLOW)
POND VOLT'ME AT PEAI( STAGE
PEAK STAGE
PEAK INEI,OW RATE
PEAK DISCHARGE RATE
PEAK INFTOI{ SEDII{ENT CONCENTRATION
PEAI( EFTLUEM SEDI}TENT CONCENTRATION
PEAK EFFLUENT SENLEABLE CONCENTRATION
PEAI< EFFLUENT SETTLEABLE CONCENTRATION
STORU AVEMGE EFFLUENT CONCENTRATION
AVERAGE EETLUENT SEDIMEM CONCEMRATION
BASIN TRAP EFFICIENCY
DETENTION TIME OF FI.oW WITIT SEDI}TEM
DETENTION TIME FRO}T }TY'DROGRAPH CENTERS
DETENTION TIME INCLUDINC STORED FI.OIJ
SEDII.TENT I.OAD DISCHARGED
PERIOD OF SIGNIFICANT CONCENTRA:IION
VOLI'I{E WEIGHTED AVERAGE SETTLEABLE

CONCENTRATION DURING PERIOD OF
S IGNIFI CAI{T CONCENTRATION

VOLI'I{E WEIGHTED AVERAGE SETTLEABLE
CONCENTRA:TION DI'RING PEAK 24 HOUR
PERIOD

ARITHI{ETIC AVERAGE SETTLEABLE
CONCENTRATION DTJRING PERIOD OF
SIGNIFICANT CONCEMRATION

ARITTTUETIC AVERAGE SETTLEABLE
CONCENTRATION DI'RING PEAK 24 HOTIR
PERIOD

rffi RI]N COI.IPLETED {ntri't

-  1 .00
-  . 989
-  20 .00
-  . 10
-  . 009
-  1 .953
-  1 .953

1 .953
1 .451

-  5 .600
- 24.230
-  13 .134

.00

.00
-  .0000
_  .00
-  . 00

.00
-********

ACRE.FT
PERCENT
HRS
cM**2/sEC
ACRE.FT
ACRE.FT
ACRE.FT
ACRE.FT
FT
cFs
cFs
ytc/L
\rG/L
trL/L
vc/L
nc/L
nc/L
PERCENT

-
.31 HRS
.31 HRS
.31 HRS
.00 ToNS

-25 .50  HRS

.00 vL/L

.00 nL/L

ytL/L

.00 trL/L
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M a y  9 t  1 9 8 9

Gary  Tay lo r
Utah FueI Company
P.O.  Box  719
He lper ,  U tah  84526

sub jec t :  sed in ren ta t ion  pond  hydraur i c  ca lcu ra t ions

Dear  Mr .  Tay lo r :

T-@36 P.A2

- / -- -
- . f
- . t - .4r
\!L-.JI
LZ

At tached  a re  the  reeu l t s  o f  ou r  SEDIMOI I  I I  mode l  run  o f  t he  Sky l i ne
sed ' imen ta t i on  pond .  We used  the  i npu t  va lues  p rov ided  by  you ise l f
on  May  3 ,  1989 .

The resu l t s  (summar ized  on
the  fo l low ing :

o  Peak in f low ra te

o  Peak ou t f low ra te

o  Peak  s tage  =  6 .25

t he  l as t  page  o f  t he  ou tpu t )  i nd i ca te
I

= 12 .9  c f  s

=  8 .1  c fs

f t  ( i . e . ,0 .54  f t  above  the  p r inc ipa l
spi  I  lway )

o  De ten t ion  t ime =  0 .26  h r
U S ( O '  ' C N :  8 2

Please le t  me know i f  you  need ass is tance in  in te rpre t ing  the  da ta
or  add i t iona l  suppor t .

S incere ly ,

rtc/q,1 x ufu,
Richard  B .  Wh i te ,  p .E .
Pr inc ipa l  Hydro log is t

Attachment

EarthFax
Ecrthfcrx

Englneerlnglnc.
E rrglneers/Sclentists

7324 South 1300 Eost
Suite lttO

Midvqle, Uloh 840{7

Telephorre 801 56!-1555

Lls

o
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SECTION 1-8

RECTAIMED CHANNEL
DES IGNS
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SECTION 19

HYDROLOGY STUDY
SOUTH FORK BREAKOUT
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