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october 18, 1.989

Mr.  Al .an Cht lds
cenwal Coal ComPanY
P,O .  Box  1201
Huntington, Utah 84528

subject: Enclrrsure of Dit 'ch DD-6

ffiW
o',!lH![,1f,i,,*

rc
EarthFax

EsdltFox
Engrineertng Inc'

Elrglrreersf Sclentists
?324 floulh l3ffi Eosl

Sutle 100

Midvole. Utoh 84047

iglsphurne 801 561 155'5

Dear Alan:

pursuant to your request-, I have reviewed the crlteria used t'o

design rhe aii*r, ;;d- 
"ai**l*{ 

culverts"i"citea at the Crandall

canyon ltine tmmediatery sou"t-n'ir-irr" 
-coal 

iil"r.pi.Le and associated

truek loadout area. on piates 7-5' z-i" ' 
- i lq 

eLsewhere irr the

Mining and neeiimation PI;;"thil aitcfr-l 'e referred to as DD-6'

with the upstream culvert la6eleA C-Z 
""J1it" 

downgtream culvert'

labeled C*3 '

calculatlons presented in Appendix 7-7 of Lhe I ' IRP (paqes 16r L7 '

te, and 24) i iaicare thar if j=;;; i""t 'ai.t"rt and curvert= were al-r

assessed usinq ttre same design f-row' . si""" no runoff enters DD-6

other than tiat uhich f1;;; through ;;; l-!-^1.-, 
hvdraullcally

acceptable to connect c-? ;;; C.-l ui.ing- the Balnt) *l; 
of culvert

m.lterial, thus eliminati*g 
-DD-6, 

Th.is 
'"""io="re 

of the ditch has

Lhe added advantages of (1) elinrinati"g;'n;-!"l ln't ial for coal and

debris to inadvertentty fiff into tne ditci 1n an area of heavy

traffic at the mine and (?) providing adAittonal rlpace at the mirre'

r have appreciated the opportunit{ !? 
revlew this {nformation'

Flease contacl"" lr you ti ive any guestions'

S i n c e r e l Y t

'/,i/*at / fi-' uftt,
Richa rd  B .  ? lh i t e r  P .E .
FrinclPal HYdrologist N0.710?

RICHARO B' lt'lHl1t'
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Table 9.1.--Riuroff curve numbers for hydr.ologic soir-cover conplexes

(Antecedent  moisture cond. i t ion f f ,  and f .  = 0.2 S)

lano use Treatnent lTJdrofogic
or pract ice condit ion

l i t n - ^ ' l  ^ a i  a  - ^ i ' lHyororog].c sorl- group
A B C D

Fa1low
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crr^g i n
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' i  

eor rmec 
'1  

/

or
a

rotation
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v r  r  q t l S E
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' '  
Poor' '  
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t t  rr  t t  
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Straight row poor
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'  
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Contoured
I t

L
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q l

71 tA
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\ts lw Wd, r/vet , Q^ = l,s3 tn
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TO|IS/ACRE OF NIIULCH

b,,,n' 4L 4r!' (nn\

R.. K. La = g+,s
t/s. l,S{a"r/aa ,{ ,r*.{.J*,
t/rtt Cr. cp\ - D.D I

LEFT OF CURVE
VM :  l .O

STRAW MULCH
P U N C H E D  I N  C R O S S  S L O P E

oR TncxEDx !

RIGHT OF CURVE
V M :  O . O l

Minimum tont /ocra ol  3troH mulch r€gsi tad to p.Gv€nl  more thcn
l- lon/ocr.  ro i l  lors qt  fo l turG
rFor 

tochad t r |u lchr odd the w€ight  of  lhc toct ing mdl . f i6 l  to
fhs s€ight  ot  tho mulch.
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ITEM * I

Due to the effects of freeze/thaw action, the riser tower in the
sediment pond has developed leaks at various joint locations throughout
the length of the riser. The methods and techniques employed in the past
to repair the leaking riser have proven to be only bandaids and the
problem still exists (last repair 4/2ZlB9l.

As a final solution to this problem, Genval Coal Company formally
proposes to amend the original riser detail. Plates 7-4a andT-6a show
the proposed modification.

1. Plug with conmete fhe bottom position of the 24" riser.

2. Cut of 24" riser 2" beloul 6" decant pipe.

3. Construct a 4'x4'xl' footing and imbed new 24" CMP riser and 36"
CMP oil skimmer.

4. Trench and install 18" CMP discharge through dike and down slope.
See Plates 7 -4a and 7 -6a.
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Hydraul ic Elements in Terms of Hydraul ic for Ful l  Section

Flgure 4-37 Hydraulic elements graph for circular corrugated steel pipe.
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I
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\ I 4
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/,,
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Velcrcit !

,z )

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3

Hydra u lic
Radius, f t

0.785
1.22t
L767
2.405
3.142
4.909
7.069
9.621

12.566
I 5.904
I 9.635
23./58
28.27
33.  l8
38.49
44.1 8
50.27
63.62
70.88
78.54
86.59
95.03
103.8i
l t 3 . l 0
t22.7

0.250
0.3125
0 375
0.437
0.50
0.62 5
0.75
0.875
1.0
1 .125
1.25
1.375
1 .5
1.625
1 .7  5
1.875
2.0
2.25
2.315
2.5
2.625
2.75
2.8t5
3.00
3 .12  5

156
162
168
1 7 4 , .
t80
186
192
198
204
210
216
222
228
234
240
rqo
252
258
z Drl

270
. 216

282
288
294
300

t32.7
t  43.1
153.9
1 65.1
176.7
188.7
201 .1
2 t3.8
227,0
240.5
254.5
268.8
283.5
298.6
3t4.2
330. I
346,4
363. I
380. I
397.6
415.5
433.7
452.4
4t  t .4
490.9

Table 4-14 Ful l  Flow Data for Round Plpe

J . t x
3.375
3.5
3.625
3.7 5
3.87 5
4.0
4.125
4,25
4.37 5
4.5
4.625
4.75
4.8 75
5.0
5.125
5.25
5.375
5.5
5.625
5.7 5
5.8i5
6.0
6.125
6.25

t2
l5
l8
2 l
24
30
36
42
48
Jrl

60
66
72
i8
84
90
96
08
l4
20
26
32
38
44
50
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*** HYDRAULIC INPUT VALUES FOR SUBWATERSHEDS T**
AREA CURVE TC TT ROUTING COEFF'ICIENTS
ACRES NUMBER HR HR K-HRS X
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. 0 0 0

. 0 0 0
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Ut'II T
HYDRO

1
z

3

2 . 9 0  9 1 . 0 0  .  r - r . 0  . 0 0 0  . 0 0 0  . 0 0  . 0
5 . 5 0  6 9 . 0 0  . 2 1 0  . 0 0 0  . 0 0 0  . 0 0  3 . 0
2 . 0 0  7 5 . 0 0  . 0 7 0  . 0 0 0  . 0 0 0  . 0 0  . 0

*** SEDT}IENT INPUT VALUES FOR SUBWATERSHEDS ***
SEG SOIL LENGTH SLOPE CP PART SURF
NUM K FEET PCT VALUE OPT COND

WATER
q 'J!r n

t

z
I
I
l-

. 00

.00

.00
.00

n n

. 000
n n n

. 000

.0

. U

1 . 0
1 n
1 n

* * *
DELIVERY
RATIO I

. 0

. 0

DELIVERY
RATIO 2

* *
WATERSHED

* COMPUTED VALUES FOR INDIVIDUAL WATERSHEDS
PEAK FLOW RUNOFF SEDIMENT DIAM

(cFs)  ( rNcHEs)  ToNS ( l , {u lo l -  5 . 56  2 .00  . 00  . 100  1 .000  r . . 000
2  I . 52  . 63  "00  . 027  . 580  1 .000
3  2 .A t  . 91  . 00  . r - 00  1 .000  - r . . 000

NOTE: SEDIMENT DOES NOT INCLUDE POSSIBLE DEPOSITION BY DELIVERY RATIO 2
*****  SUMMARY TABLE FOR TOTAL WATERSHED *****

RUNOFF VOLUI,IE
PEAK DISCHARGE
AREA
TIME OF PEAK DISCI{ARGE
,BETA
RAINFALL EROSITMTY FACTOR =
PEAK CONCENTRATION =
PEAK SETTLEABLE CONCENTRA?ION =
PEAK SETTLEABLE CONCENTRATION =
TOTAL SEDIMENT YIEI]D =
REPRESENTAIIVE PARTICLE SIZE =
TIME OF PEAK CONCENTRATION =
PERIOD OF SIGNIFICANT CONCENTRATION=
VOLUME WEIGHTED AVERAGE SETTLEABLE

CONCENTRATION DURING PERIOD OF
SIGNIFICANT CONCENTRATION =

VOLUME WEIGHTED AVERAGE SETTLEABLE
CONCENTRATIO}T DURING PEAK 24 HOUR
PERIOD =

. 9 2 1 - 5  -
I  . 4 3 6 9

1 0 . 4 0 0 0
1 2 . 0 0

1 . 0 0 0 0
4 9 . 5 3

. U U

. 00
nn

.0000

.0001
.00

-26 .80

.00

.00

ACRE-TT
r.Ei q

ACRES
11r(D

E I  U N I T
MGi L
ML /L
MG/L
TONS
MM
HRS
HRS

t 4 L / L '

ML/L
ARITHMETlC AVERAGE SETTLEABLE

CONCENTRATION DURING PERIOD OF
SIGNIF ICANT CONCENTRATION =  .00  N IL /L

ARITTIIIETIC AVERAGE SETTLEABLE
COTICENTRATION DURING PEAK 24 HOUR

=  . 0 0  i 4 L / LP E R I O D
** * * , I  GENERATED DATA FOR I } IPUT  INTO STRUCTURE 1  * * * * *
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s I zE ,l'11'1
PERCENT FINER
S I Z E , M M
PERCENT FINER

TIME
( H R )

. 00

.40

.60

.80
1 .00
L . Z V

1 . 4 0
r .60
1 . 8 0
2 . 0 0
2 . 2 4
z , . c v
z .  o u
2 . 8 0
3 .00
3 .20
3  . 40
3 .60
3 ,80
4 .00
4 .20
4 .44
4 .50
4 .80
5 .00
5 .20
q  , n

5 .60
5 .  B0
6 .00
6 .24
6 .40
6 .60
6 .80
7 .  00
t . z v

7 . 6 0
7 . 8 0
o  n n

8 .20
d .  r + u

8 . 6 0
8 . 8 0
9 . 0 0
> . z v
9 . 4 0
9 . 6 0
9  . 8 0

I U .  V U

I U . Z U

1 0 . 4 0
I U .  O U
1 r - )  A n

I I .  U U
' I  

1  .  ?n

. 2500  .  1000

.0000  . 0000
n n n l.  V V V a

. 0 0 0 0
*** HYDROGRAPH AND

. 0500  . 0100

.0000  . 0000

SEDI} IENT GRAPI{  ***

1 n

c n

. 70

.90
1  ! n
1  ? n

1 .50
1  1 A

1  Q n

z . J v

2 .50
z . l v

2 . 9 0
3 . 1 - 0
3 . 3 0
3 . 5 0
3 . 7 0
3 . 9 0

4 . 3 0
4  . 5 0
4 . 7 0
4 . 9 0
t r  1 n

5 . 3 0

5 . 7 0
5 . 9 0
6 . 1 0
6 . 3 0
o . f u
6 . 7 0
6 . 9 0
,  . l - u

7 . 3 0
7 . 5 0
7 . 7 0
7  . 9 0
O . I U

8 . 3 0
8 . 5 0
8 . 7 0
8 . 9 0
9.  r .0
9 .30
9  . 5 0
9 . 7 0
9  . 9 0

1 0  . 1 0
1 n  ? n

I U .  ) U
1 n  ? n

I U .  ) U

11 .  t - 0
1.  i  .  ?n

. 0 0 5 0

.00c0
. 0 0 1 0
. 0 0 0 0

(TI{O CONSECUTIVE VALUES PER LINE)
DISCHA,RGE SED DISC ** * * * * *  T IME DISCHARGE

(cFs  )  (MG/L)  "  {nn ;  (c rs  )
S E D  D I S C

( t l c / L )
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.000
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.000
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.018
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.  v + 2 .
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.000
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.0 r .3
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. u z v
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.  i_00
. 1 0 5
. L 2 5
.  1 3 1

a 1 A
. L r *

. 1 8 3

. z t v

. 2 8 3
r ' 1  6

- 5 ' i  4

. 0 0 0

. 0 0 0

. 0 0 0

. 0 0 0

. 0 0 0

. 0 0 0

. 0 0 0

. 0 0 0

. 0 0 0

. 0 0 0

.00c

. 0 0 0

. 0 0 0
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. 0 0 0
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v

i i : ;0
1 1 . 6 0
I I . 6 U

L 1 .  Z V

1 2 . 4 0
I Z .  O U

L2 .AA
13 .00
r3 .20
13 .40
I J .  O U

r .3 .  80
14 .00
L 4 . 2 0
1 4 . 4 0
r . * .  o u
1 4 . 8 0
1 5 . 0 0
L 3 .  Z V

1 5 . 4 0
r_5 .60
1 5 . 8 0
1 6 . 0 0
1 6 . 2 0
l _ 6 . 4 0
L 5 . 6 0
1 5 . 8 0
1 7 . 0 0
L 7 . 2 A
L 7 . 4 0
I  /  .  b U

17 .  80
18 .00
18 .20
18 .40
1 P  ^ n

r_8 .80
r_9 .00
L9 .20
1 9 . 4 0
1 9  -  6 0
1 9 . 8 0
2 0 . 0 0
2 0 . 2 0
2 0 . 4 0
2 0 . 6 0
2 0 . 8 0
2 1 .  0 0
z L . z u
21 .40
z L . o v
21 .80
z z .  v v
z z .  z v
22 .40
z z .  o v
22 .80
23 .00
Z J .  Z U

2 3  . 4 0
2 3 . 6 0
2 3 . 8 0
2 4 . 0 0
2 4 . 2 0
/  4  -  l t  t

:; i ;
5 .000
o .  / J o

8 . 4 3 7
3 . 0 0 9
2  . 6 6 9
1  ? n  1

I . f , Y Y
1  q r a

L . Z I U

L . 2 L 9
1 . 0 4 8

" 9 9 7
. 9  4 6
. 7  6 L
. o t z
. 6 3 7
. 6 0 7
. 5 9 2
. 5 8 1
. ) / t r
. 5 7 0
. 5 6 7
. 5 6 6
. 4 2 2
. 3 9 4
. 3 7 7
. 3 7  L
. 3 6 6
. 5 0 2

. 3 5 8

.35s
. J J Z

.35 r

. 3 4 9

. 3 4 8

. 3 4 8

. 3 4 9

. 3 4 9

. 3 5 0

.  J ) I

. 352

.352

.353

.280

.265
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.  z l a
a A n

t  Z * 2

. 243 .

. 24L

.  z + L
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.  z . t L
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. 000
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.000
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. U U U
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. 0 0 0

. 0 0 0

. 0 0 0

. 0 0 0

. 0 0 0
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. 0 0 0

. 0 0 0

. 0 0 0
-  n 0 0

1 1 . 5 0
1 1  ' 7 n

I  I  g t !

L2 .LO
12 .30
L2 .50
L2 .70
r2 .90
1  3 .  t _0
13 .30
I J . 3 U

13 .70
13 .90
14 .10
14 .30
1 A  ( n

! . l .  / \ J

1 4 . 9 0
1 5  . 1 0
r .5 .  3  0
l _ 5 . 5 0
r .5 .70
1 5 . 9 0
l o .  L u
! o . 5 u
1 6 . 5 0
L 6 . 7 4
1 6 . 9 0
1 7 . 1 0
1 7 . 3 0
l _ 7 . 5 0
L 7 . 7 0
1 7 . 9 0
r -8 .10
L8 .30
1 8 . 5 0
I U .  / U

1 8 . 9 0
1 9 . 1 0
1 9 . 3 0
1 9 . 5 0
r9  .70
l 9  . 9 0
2 0 . 1 0
2 0 . 3 0
2 0 . 5 0
2 4 . 7 0
2 0 . 9 0
2 1 . 1 0
2 1 . 3 0
2 l - .  5 0
Z L . I U

2 1 . 9 0
2 2 . L 4
2 2 . 3 0
2 2 . 5 0
2 2 . 7 0
z z . J v

23 .  L0
23 .30
23 "50
z J . l v
? ?  o n

z + .  J v
, ' ;  -  1 1 ]

z .  o  / . L
I " 6 J U

r . b 4 v

L . Z > L
L .243
I . I Y U

1 . 0 2 5
. 9 7 0

, . 7 9 A
. 7  2 6
. 5 5 2
.  o J - v

q o o

. 5 8 6

. 5 7 8

. a t z

. 5 6 ?

. 4 3 0

. 4 0 6

. 3 8 4

. 3 6 8

. 3  6 4

. 3 6 0

. 3 5 0

.  5 1 >

. 3  4 8

. 3 4 8

.  J 4 Y

. 2 8 4

. 2 7  2

. 2 6 0

. 2 5 5

. 2 5 2

.  z + >

. 4 . + t

. 245

.243

. z + z

.  z . t  L

. 2 4 4

. 2 4 0

. 2 4 4
, 2 4 0
. 2 4 0
. 2 4 L
. z + . L

a A 1

' r  n l

1 . ) l

- 0 c 0

.k

t

*
*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
ta
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*
*
*
*
t
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
t

*
*
*
*
*
*

.  U U U

. 0 0 0

.  U U U

. 000
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.000
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.000

n n n
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n n n
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n n n
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.000

.000
n n n
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2 4  . 6 0
z r t . t ' u
2 5  "  0 0
2 5 " 2 0
2 5  . 4 0
2 5  . 6 4
2 5 . 8 0
2 6 . 0 0
2 6 . 2 0
2 6  . 4 0

. 0 0 0

. 0 0 0

. 0 0 0

. 0 0 0
n n n

. 000

.000

.000

.0  42

.034

.027

.022
n  1 ?

. 0 L 2

. 0 0 8

. 0 0 5

. 0 0 3

.  U U I
* r r * * r . * *

POND
l c * * * * * *

*r , * r (*  CONTROI,
FRACTN

. 0 0 0  *

. 0 0 0  *

. 0 0 0  *

. 0 0 0  *
n n n  *
n n n  t (

. 0 0 0  *

. 0 0 0  *

. 0 0 0  *

. 0 0 0  *
* * * * *
RESULTS
* * * * *

VARIABLES
I SDO

2 4 . 7 0
2 4 . > V

2 5 . 3 0
2 5 . 5 0
2 5 . 7 A
2 5 . 9 0
z o . L v
I b . J U
2 6 . 5 0

* * * * * * *

. 037

.031

.024
n 1 0

. 0 1 4

. 0 0 4

. 0 0 2

. 0 0 1
* * * * * * ** * * *

* * J r *

FLOW

* * * * * * * * * * * * * *
o P T l O l { S  * * * * *
NRHP NSP NCSTR

0  2  300
* * * * *  D R O P  S P I L L W A Y  I N P U T S  r * * * *

L2

STAGE
T F f  I

ENTRANCE LOSS COEFFICIENT
BEND LOSS COEFFICIENT
FIEIR COEFFlCIENT
O R I F I C E  C O E F F I C I E N T
I,IANNING COEFFICIENT
BARREL DIAMATER
RISER DIAMETER
LENGTH OF PIPE
VERTICAL HEAD DROP

**** *  BASIN GEOMETRY
AREA AVERAGE DNPTH

i A c R E S )  t F T )

=  1 6 . 0 0
J r * * * *

DISCHARGE
(crs )

1 . 0 0 0 0
t r n n n

3 . 1 0 0 0
. 6 0 0 0
. 0 2 4 0
1 8 . 0 0
a  A  n d

9 2  . 0 0

INCHES
INCHES
FEET

CAPACITY
(ACRES-FT)

o . 00
d A

. 09
. A

.  L . t

. 2 3

. 37

.52

.67

.  / o

. 8 5

. 9 4
1 . 0 4

. 00
c n

I  . 0 0
1  q n

2 . 5 0
?  qa l

4 . 5 0
5 . 5 0
6  . 0 0

7 . 0 0
7 . 5 0

. 083

.090
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.  LL7

.  r 33

.L49

.1 "66

.  r  / 5

.  I U J

. L 9 2

. zAL
* * * * *

. 0 0

. 4 9

. 9 7
L . 4 4
2 . 3 5
3 . 2 2
4 . 0 6
4  - 8 7
5  . 2 7
5 .  6 6
6 . 0 4
6  . 4 2

STORM EVENT

. 00

.00

.  U U
o n

. 0 0

. 0 0

. 0 0

. 0 0
6 . 8 9

1 5 .  i _ 3
1 Q  q ?
I V .  J J

z v . t >
sul4MARY *****

TURBULENCE FACTOR
PERMANENT POOL CAPACITY
DEAD STORAGE
TI}IE INCREMENT OUTFLOW
V I S C O S I T Y
INFLOW RUNOFF VOLUME
OUTFLOW ROUTED VOLUME
STORM VOLUME DISCHARGED (PLUG FLO!.I)
POND VOLUME AT PEAK STAGE
PEAK STAGE
PEAK INFLOW RATE
PEAK DISCHARGE RATE
PEAK INFLOW SEDIMENT CONCENTRATION
PEAK EFFLUENT SEDIMENT CONCENTRATION
PEAK EFFLUENT SETTLEABLE CONCENTRATION
PEAK EFFLUENT SETTLEABLE CONCENTRATION
STORM AVERAGE EFF'LUENT CONCENTRA?ION
AVERAGE EFFLUENT SEDII, IENT CONCENTRATION
BASIN TRAP EFFICIENCY
nFIFF ' \JT ' rn l \ l  nTVF t . )Er  F f , f f f iT  r .dT 'FH q t rnTMRI \ IT

1 . 0 0
. o t 3

20 .00

.009

.922

.922

.922

.  /  o v
6 . 0 0 9
8  . 4 3 7
7 . 0 4 2

. 0 0
n n

. 0c00

n n

ACRE-FT
PERCENT
t1}(5

c M * * 2 / S E C
ACRE.FT
ACRE-FT
ACRE-FT
ACRE-FT
F T
C F S
n E r e

I4G/L
M G / L
VIL/L
IYI\r / IJ

l.rclL
M G / L
PERCENT

=  .00
=* * * * * * * * * * *

... : --. - --,- -- 1-5..- F K S



;;i;ilii;i.i ;iffi iio*"i"oiioiii^n""i.'ilr"*'
DETENTIOIi  TI i" IE INCLUDING STORED FLO!.I
SEDI}IENT LOAD DISCHARGED
PERIOD OF SIGNIFICANT CONCENTRATION
VOLUME WEIGHTED AVERAGE SETTLEABLE

CONCENTRATION DURING PERIOD OF
S IGNIFICANT CONCET{TRAT ION

VOLUi'1E WEIGHTED AVERAGE SETTLEABLE
CONCENTRATION DURING PEAK 24 HOUR

1 q  u D q

. r f  t1t (5

.  OO TONS
- 2 0 . 2  U  N K D

PERIOD = .00  NIL /L
ARITHI1ETIC AVERAGB SETTLEAtsLE

CONCENTRATION DURING PERIOD OF
SIGNIFICANT CONCENTRATION = .0C t4L /L

ARITHMETIC AVERAGE SETTLEABLE
CONCENTRATION DURII\ IG PEAK 24 HOUR
p E R I O D  =  . 0 0  M L / L

* ) t *  PARTICLE SIZE DISTRIBUTION OF ,SEDIMENT ** *

s r z E , M i , l  . 2 5 0 0  . 1 0 0 0  . 0 5 0 0  " 0 1 0 0  . 0 0 5 0  . 0 c i - 0
P E R C E N T  F r N E R  . 0 0 0 0  . 0 0 0 0  . 0 0 0 0  . 0 0 0 0  . 0 0 0 0  . 0 0 0 0
s r z E , i , l l t  . 0 0 0 1 _
PERCENT FINER .  OOOO

*** HYDROGRAPH AND SEDIMENT GRAPH ***

{TWO CONSECUTIVE VALUES PER LINE)
TIME DISCHARGE S E D  D I S C  * t ' * * * * *  T I M E DISCHARGE SED DISC
( H R ) ( c F S  ) ( M G / L )  * ( H R )  ( C F S  ) ( M G / L )

=  . 0 0  M L / L
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