
0024 Beaver Creek Coal Company

May 23,  1985

Mr .  Thomas Munson
Hydroi  ogi  st
U tah  D i  v i  s ' i on  o f  0 i  I  ,  Gas ,  &  Mi  n i  ng
355 West North Temple
3  Tr iad  Center ,  Su i te  350
Sa l t  Lake C i ty ,  U tah  84180-1203

Dear  Mr .  Munson :
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I  apprec ia te  the  e f fo r t  ex tended by  yourse l f  and o thers  a t
D .0 .G.M in  par t i c ipa t ing  in  the  May  16 ,1985  s i te  v j s i t  o f  ou r
Gordon  Creek  No.2  and  7  M ine  fac i l i t y  a rea .  The  d iscuss ion  o f
water  hand l ' ing  op t ions  was most  he lp fu l  and has  a l lowed us  to
make  s ign i f i can t  p rogress  in  cons ider ing  a  rev is ion  to  the  s i te
water  hand l ing  procedure .  l ie  fu l l y  unders tand tha t  any  rev is ion
in  wa te r  hand l ing  w i l l  requ i re  a  mod ' i f i ca t jon  to  the  permi t ,  so
care fu l  cons idera t ion  by  bo th  Beaver  Creek  Coa l  Company and
D.O.G.M.  mus t  be  g ' i ven  each  s tep  in  the  p ' l ann ing  p rocess .

The nex t  s tep  in  the  p lann ing  process  is  an  unders tand ing  o f
the  hydro logy  input  var iab les  o f  the  mine  area .  To  th is  end,  I
have enc losed a  br ie f  repor t  p repared by  Ar t  0 'Hayre .  Th is
report  d iscussed the volumes of  water and sediment expected from
accept ing  in to  sed ' imenta t ion  ponds the  en t ' i re  d ra inage o f  upper
Bryner  Canyon and mine s i te  a reas .  Th is  par t i cu la r  op t ion  was
one o f  the  poss ib le  approaches dec ided upon dur ing  your  s i te
v is i t .  Th is  op t ion  appears  ve ry  feas ib le  and  shou ld  g rea t l y
reduce any  impact  our  opera t ions  have on  the  loca l  hydro log ic
envi  ronment.

The  hydro ' log ic ' i npu t  va r iab les  a re  c r i t i ca l  to  the  des ign  o f
wa te r  hand l ing  fac i l i t i es .  A f te r  rev iew ing  th is  repor t ,  i t  i s
essent ia l  tha t  any  ques t ions  you have concern ing  the  hydro logy
be fu l l y  cons idered.  Unt i l  there  is  agreement  on  the  hydro logy ,
eng ineer ing  des ign  o f  the  fac i l i t i es  cannot  p roceed.  There fore ,
I  p ropose a  meet ing  be tween us ,  a t  the  ear l ies t  conven ien t  t ime,
to  rev iew the  conten ts  o f  th is  repor t .
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At  the  meet ing ,  we  can  a lso  d iscuss  severa l  add i t i ona l  de ta i l s .
We are  cur ren t ly  undec ided about  some i tems and wou ld  l i ke  to
d iscuss  them wi th  you.  These i tems inc lude mat te rs  such as
out le t  s t ruc tu re  op t ions ,  approva l  document  conten ts  and the
pros  and cons  o f  hav ing  mul t ip le  d ischarge po in ts .  I  am sure
you  w i1 ' l  have  your  own l i s t  o f  d ' i scuss ion  top ics  to  add .

I  am look ing  fo rward  to  hear ing  f rom you as  to  a  meet ing  t in re .

Respect fu l  1y ,

Qo^z(&Dan W.  Guy
Manager  o f  Permi t t ing  and Compl iance

DWG/sb

Enc l  osures

cc :  J .A .  Her i ckho f f
M.  P .  Watson
S.  E .  Do l  e
A .P .0 'Hayre
F i le
IBM D2



MINE SITE HYDROLOGY

Beaver Creek Coal Company

Gordon Creek  No.  2  and No.  7  t ' l i nes

A rev ised water  and sed iment  cont ro l  p lan  is  be ing  cons idered fo r  the

Gordon  Creek  No.2  and  No.7  M ine  fac i l i t y  a rea  because  o f  the

d ' i f f i cu l t ies  exper ienced by  the  opera t ion  in  p revent ing  impact  to  the

le f t  fo rk  o f  Bryner  Canyon.  One op t ion  to  the  cur ren t  water  hand l ing

scheme is  to  rou te  the  en t i re  d ra inage in to  sed imenta t ion  ponds.  Th is

opt ion  was jo in t l y  cons idered by  Beaver  Creek  Coa l  Company and

D.0 .G.M.dur ing  the  May  16 ,  on  s i te  meet ing .  I t  was  dec ided  tha t  be fo re

th is  op t ion  cou ld  be  fu r ther  cons idered ,  in i t i a l  pond  s iz ' i ng  wou ld  be

requ i red  to  de termine i f  the  s i te  conta ined enough space fo r  the

requ is i te  pond .  Th ' i s  repor t  i s  i n tended  fo r  th i s  op t iona l  wa te r  hand l ing

capac i ty  requ i red  fo r  th is  op t iona l  water  hand l ing  scheme and a l low

rev iew o f  th  hydro log ic  ' in te rpre ta t ion  o f  the  s j te .

Th is  op t iona l  wa te r  hand l ing  p lan  d i rec ts  in to  sed imenta t ion  ponds ,

runof f  f rom both  d is tu rbed and und ' i s tu rbed areas .  For  the  computa t ion  o f

the  10-y r . ,24-hr .  event ,  i t  was  de termined tha t  approx imate ly  24% o f  the

dra inage  i s  f rom d is tu rbed  a reas .  Th is  op t ion  a lso  con t inues  the  cur ren t

prac t ' i ce  o f  p ip ing  runof f  f rom the  und ' i s tu rbed r igh t  fo rk  o f  Bryner

Canyon around the  No.  2  mine  d is tu rbance.  There fore ,  the  r igh t  fo rk  o f

Bryner  Canyon is  no t  cons idered in  the  fo l low ing  computa t ions .

The  sur face  fac i ' l i t y  a reas  a re  d iv ided  in to  th ree  sub-a reas  No.7  s i te

wh jch  inc ludes  the  pad ,  the  conveyor  and  access  road ,  cu t  and  f i l l  s lopes

and  topso i l  s tockp i le ,  and  Sub-1  and  Sub-2  o f  the  No .  2  M ' ine  a rea  as

shown on Plate 7-2. .  The ponds are s ized to accommodate three years

sed jment  y ie ld  and 10-y r . ,24-hr .  s to rm runof f  vo lume f rom these areas  as

wel l  as  the  10-y r . ,24-hr .  s to rm runof f  vo lume f rom und is tu rbed areas  -

Area B and Sub-3 .  Area  B and Sub-3  are  inc luded in  th is  ana lys ' i s  because
the ' i r  loca t ' ion  does  no t  a l low d ' i vers ion  around the  d is tu rbed area .
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Peak  f lows  f rom the  10-y r . ,24 -h r .  even t  sha l l  be  used  to  s i ze  a l l  cu l -

ver ts  and d i tches  on  the  fac i l i t i es  a rea .  The emergency  sp ' i11way fo r  the
pond sys tem is  des igned to  sa fe ly  pass  the  peak  f low f rom a  25-y r . ,

24-hr .  p rec ip i ta t ion  event .

Runof f  Vo lume and Peak F low Determinat ions

The techn ique used to  de tern ine  runof f  vo lumes and peak  f lows fo r

des ign  o f  d i ve rs ions ,  cu lve r ts ,  and  sed imenta t ion  ponds  i s  the  SCS runo f f

curve number method and the associated computer model -  TR-20.

Curve numbers were determ' ined by a weighted average based on the

percentage o f  each bas in  occup ied  by  a  g iven land sur face  ca tegory .  Land

sur face  ca tegor ies  were  ass igned the  fo l low ing  curve  numbers :

Und is tu rbed fo res t  land  63

Dis tu rbed  land  90

Rec la imed land  B0

A curve  number  o f  63  fo r  und ' i s tu rbed areas  was se lec ted  as  a  conserva t ive

es t imate  fo r  des ign  use .  Th is  curve  number  cor responds w i th  es t imates

f rom Tab le  2  in  McCuen (1982)  fo r  fo res t  and woods w i th  so i l s  f rom both

so i l  g roup  B  and  C as  found  a t  the  s ' i t e .  A lso ,  i t  p rov ides  h igher  des ign

f lows than wou ld  be  ob ta ined us ing  o ther  es t jmat ing  procedures .

Curve  numbers  fo r  rec la imed areas  fo r  hydro log ic  so i l  g roup DC are  based

on  es t imates  in  OSM (1981) .  Va lues  a re  g iven  in  the  range  74-88 .  A

va lue  o f  B0  was  used .  For  d ' i s tu rbed  a reas  inc lud ing  ac t i ve  m ine  a reas

and  sur face  fac ' i l i t i es ,  es t imates  in  OSM (1981)  range  f rom 87  to  98 .  A

va lue  o f  90  was used because o f  the  lack  o f  paved sur faces  and min ima l
imperv ious  area  found a t  the  mine  s i te .
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T ime o f  concent ra t ion  was de termined f rom bas in  lag  us ing  the  curve
number  method  fo r  es t ' ima t ing  bas in  Tag  (SCS Techn ica l  Re lease  No.  55) .
Antecedent  Mo is tu re  Cond i t ion  I I  was  used fo r  a l l  runof f  es t imates .
Des ign  ra ' in fa l l s  were  de termined fo rm the  "Prec ip i ta t ion-Frequency  At las
o f  the  l , Jes tern  Un i ted  Sta tes"  (NOAA At las  2 ,  Vo lume VI  -  UTAH,  1973)  fo r
the  loca t ion  o f  the  Gordon Creek  No.  2  fac i l ' i t i es .  The F le tcher -Farmer
ra in fa l  I  d i s t r ibu t ion  was  used  to  ass ign  ra in fa l  I  ' i n tens ' i t ' i es  th roughou t
the  24-hour  des ign  s to rm.

Inpu t  spec i f i ca t ions  and  resu l t s  o f  TR-20  f low es t imat ion  fo r  each
sub-dra inage area  are  prov ided ' in  Tab le  1 .  A  schemat ic  o f  d ra inage

con f igu ra t ' i on  fo r  TR-20  mode l ing  i s  p rov ' ided  in  F ' igu re  1 .  Assoc ia ted

dra inage  a rea  loca t ions  a re  des igna ted  on  P la te  7 -2 .

Sed iment  Y ie ld  Es t imat ion

The Un iversa l  So ' i l  Loss  Equat ion  (USLE)  was used to  es t imate  sed iment
y ie ld  f rom d is tu rbed  a reas .  Sed iment  y ie ld  was  ca lcu la ted  by  es t imat ing
the  so i1  loss  f rom a l l  d i s tu rbed  a reas .  A l l  so i l  l oss  f rom areas  Sub-1 ,
Sub-Z and No.  7  s i te  was assumed to  be  de l i vered  to  and depos i ted  in  the
ponds.  So i l  loss  f rom und is tu rbed areas  B and Sub-3  was de termined to  be
zero  because these areas  are  fu l l y  vegeta ted  and no t  undergo ing  sur face
eros ion .

Eros ion  ra te  (A)  in  tons /acre  per  year  i s  de termined us ing  the  USLE as :

A = (R)  (K)  (LS)  (vN1

The  va r i ab les  R ,  K ,  LS  and  VM a re  de f i ned  as  f o l l ows :

R is  the  ra in fa l l  fac to r  wh ich  can be  es t imated  f rom the  empi r i ca l
re la t ion :  R  =  27P2.2  where  P  i s  the  Z -year ,6 -hour  p rec ' ip i ta te  va lue
wh ich  fo r  the  Gordon  Creek  No.2  fac i l i t i es  a rea  i s  1 .1 .  i nches .
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There fo re ,  the  es t ' ima ted  va lue  fo r  R  i s  33 .3  wh ich  i s  somewhat ' l a rger  than

the value from an isoerodent map provided by l , l ischmeyer (1977) for  the

approx imate  loca t jon  o f  the  Gordon Creek  No.  2  fac i l i t y .

K  i s  the  so i l  e rod ib i l i t y  fac to r .  For  d is tu rbed  a reas ,  the  K  va lue  was

conserva t i ve ly  es t imated  to  be  0 .5 .  Th is  va lue  i s  represen ta t i ve  o f

compacted  d is tu rbed areas  such as  roads ,  embankments  and park ' ing  areas

and is  h igher  than wou ld  be  expec ted  fo r  rec la imed acres  or  und is tu rbed

so i l s .  For  rec la imed and  und js tu rbed  o i1s ,  a  K  fac to r  o f  0 .35  was  used

based  on  K  fac to rs  fo r  so i l s  l i s ted  in  Tab le  8 -4  o f  the  Gordon  Creek  No.

2  M in ing  and  Rec lamat jon  P lan .

LS is  the  length  s lope fac to r .  The LS fac to rs  de termined fo r  sub-areas

and segments  a re  l i s ted  in  Tab le  2 .  The LS fac to r  was  de termined us ' ing

the  re la t ion :

LS  =  (0 .43  +  0 .32  +  0 .04352 )

6.613

c0s2 (TAN- '  S  )
t t t

(  L \ '

\r, "t )

where  S  i s  the  s lope  in  percen t ,  L  i s  the  s lope  leng th  in  fee t ,  and  m is

an  exponen t  wh jch  va r ies  w i th  s1ope .

VM is  the  fac to r  account ing  fo r  vegeta t ion  cover  and d is tu rbance e f fec ts .

VM fac tors  were  deve loped f rom the  work  o f  C1yde,  Is rae lsen and Packer
(1976) .  A  VM fac tor  o f  1 .2  was cons idered representa t ive  o f  compacted
f i l l  and  sc raped  and  compac ted  s i tes .  A  VM fac to r  o f  1 .0  was  ass igned  to

the  h ighwa11.  A  VM fac tor  o f  0 .38  fo r  reseeded areas  a f te r  12  months  o f
revegeta t ion  was ass igned to  road cu t  and f i l l  s lopes  and to  the  topso i l
sa1  vage area .

Sed iment  y ' i e ld  ca lcu la t ions  a re  deve loped ' in  Tab le  2 .  A  un i t  we igh t  o f
100 lb / f t3  i s  used to  conver t  sed iment  y ie ld  in  we igh t  per  un i t  t jme to
vo lume capac i ty  requ j rements .
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Sed iment  Pond Capac i ty  Requ i rements

Ponds  fo r  the  fac ' i l ' i t i es  a reas  fo r  No .  2  M ine  and  No.7  M ' ine  inc lud ing

the  le f t  fo rk  o f  Bryner  Canyon shou ld  have su f f i c ien t  capac i ty  fo r  3

years  sed iment  s to rage o f  0 .666 acre- fee t  and 10-y r .  ,  24-hr .  s to rm runof f

capac i ty  o f  3 .15  acre- fee t  o r  a  to ta ' l  capac i ty  o f  3 .82  acre- fee t  be low

the emergency  sp i11way.  A  to ta l  s i te  pond capac i ty  o f  4 .0  acre  fee t

wou ld  p rov ide  su f f i c ien t  excess  capac ' i t y  to  hand le  any  unexpected  mine

water  d ischarge and reduce d i f f i cu l t jes  w i th  snow mel t .  More  than one

pond may be  employed w i th  the  ponds l ' i nked in  ser ies .  Inc luded as  F igure

2  i s  a  d raw ing  o f  the  No .2 t l i ne  ya rd ,  showing  the  genera l  s i ze  o f  a  pond

necessary  to  suppor t  th is  water  hand l ing  op t ion .
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TABLE I - rNpUT SPECIFICATI0NS AHD RESULTS 0F TR-20 FL0ll ESTII.,IATES

Sub Drainages

Area B No. 7 Site Combined Sub-I Sub-2

Area -  Acres

Curve Number

S lope Length  ( fee t )

S lope  (%)

lug 
(hrs.  )

Time o f  Concent ra t ion  (h rs . )

l0 -y r . ,  24-hr .  Prec ip i ta t ion  Resu l ts

Prec ip i ta t ion  (  i n )

Peak  D ischarge  (c fs )

Tota l  Runof f  (acre- fee t )

25-y r . ,  24-hr .  Prec ip i ta t ion  Resu l ts

Prec ip i ta t ion  (  i n )

Peak  D ischarge  (c fs )

Tota l  Runof f  (acre  fee t )

204

63

4500 ft .

239.,

0 .36 hrs .

0 .6  hrs .

2 .0

2.5

1.73

2.7

B. l

5.  36

7.7

B6

1650 f t .

l6g

0.  12 hrs .

0 .20 hrs .

2 .O

0.94

0.54

211.7 I  .54

B6

480 ft .

6%

0.06 hrs .

0 .1  hrs .

2 .0

0. lg

0.11

2.7

0.32

0. lB

6.4

B9

900 ft .

4%

0. l i  h rs .

0 . lB  hrs .

2 .0

0.93

0. s5

2.7

I  .58

0.87

Combined

219.6

2.0

3.8

2.  93

2.7

l0 . l

7 .31

Sub-3

25.6

63

1500 f t .

37?(

0.14 hrs .

0 .23 hrs .

2 .0

0.35

0.22

2.7

1.06

0 .67

Total
Combined

244.2

2.0

4.  l5

3 .  l5

2 .7

l l . l3

7 .97

2.7

1.52

0.9

2.0

3.  l3

2 .27

2.7

9.0

6.26

-3 -



TABLE 2

USLE ESTIMATES OF SEDII,,IEIIT YIELD GORDON CREEK NO. 2 AND NO. 7 }IINE FACILITY AREAS

R
Factor

33.3

33.3

33.3

33.3

K
Factor

Avg. Slope
Length,  Ft .

LS
Factor

0.95

0.58

20.5

4.85

2.8

14.5

20.7

0.  85

44.2

Vljl
Factor

.A
Tons/Acre
Per Year

Yie ld
Acre Ft.
Per Year

0.01 33

0.0052

0.0688

0 .0147

0.0025

0.0575

0.038

0.012

0.01 04

0.222

Area
Acres

I  .54

6.4

I  .65

0 .33

0.57

1 .95

0.9

1.5

0.8

1.2

1.2

15.73

9.  56

90.  B

97

55.9

64.2

91.7

r  7.0

28.4

Slopes
xDrainage or Segment

No.  2  M ine  S i te

Sub-  1

Sub-2

No.  7  M ine  S i te

Road Cut S' lope

Road and D i tch
Be low S iope

Road and D i tch
Between Upper
and Lower  Cu lver ts

F j l l  S lope  Road

Top So i l  S tockp i le

Pond and Pad Area

H' i  ghwa 1 I

TOTAL ACRE FEET PER

0.5

0.5

200

250

500

200

90

100

100

40

33.3

33.3

33.  3

33.3

33.3

YEAR

0.  35

0.5

0.5

0.35

0.35

0.5

0.  35

75

l2

50 0.38

1,2

1.2

0.38

,  0 .38

1.2

1.0

t2

45

55

7

120

-6 -
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