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SPECIFICATIONS qOR DIVERSION CHA}iINELS ATiID DIVERSION BERMS

T e m p o r a r y  d i v e { s i o n s  s h a l l  b e  c o n s t r u c t e d  t o  p a s s  s a f e l y  t h e
p e a k  r u n o f f  f r Q m  a  2 - y e a r ,  6 - h o u r  p r e c i p i t a t i o n  e v e n t .

T n  n r r . r 1 '  a r . 1 -  f  . i  I  I  c  _ a n r l  n r 6 n a r + -  r r  : n r l  1 - n  = r z n i  I  r . l  : n r r o r  t n  n r r l - r l  i  nr v  y ! v L s v u  ! r r r J  q I I v  } / r v [ J E r  L - y  q ' l l \ l  L \ . /  o v v r u  u o r l v s r  L U  y u u r r L .

h e a l t h  a n d  s a f Q t y ,  p e r m a n e n t  d i v e r s i o n s  s h a l l  b e  c o n s t r u c t e d
t o  p a s s  s a f e l p  t h e  p e a k  r u n o f f  f r o m  a  1 0 - y e a r ,  6 - h o u r
p r e c i p i t a t i o n  e v e n t .  P e r m a n e n t  d i v e r s i o n s  s h a l l  b e
c o n s t r u c t e d  w i { h  g e n t l y  s l o p i n g  b a n k s  t h a t  a r e  s t a b i f i z e d  b y
r r o n a 1 - : | ' i a n

D i ve rs ions  sha l ! -  be  des igned ,  cons t ruc ted ,  and  ma in ta ined  i n  a
manner  wh iCh  p feven ts  add i t i ona l  con t r i bu t i ons  o f  suspended
s o l i d s  t o  s t r e { m  f l o w  a n d  t o  r u n o f f  o u t s i d e  t h e  p e r m i t  a r e a ,
t o  t h e  e x t e n t  p o s s i b l e ,  u s i n g  t h e  b e s t  t e c h n o l o g y  c u r r e n t l y
ava i l - ab le .  Ap$rop r ia te  sed imen t  con t ro l -  measures  f  o r  t hese
d ive rs i -ons  may  i nc lude ,  bu t  no t  be  l im i ted  to ,  ma in tenance  o f
: n n r a n r i : f  a  

" . r r : r j  i  a n f  q  r - h : n n o l  I  i  n i  n r r  r o r z o r r o f  e 1 -  i 6 n  r n t r r r h n a q qA y y r L / y r r c l L E  V r q u I E l I U o ,  U t i e l l l l g I  I I r r l r l y  I  L E  V E V g L A L a V r r T  I v U V I l I I U J J

s t r u c t u r e s ,  a n {  d e t e n t i o n  b a s i n s .

No  d i ve rs io r r  sh r l a l l  be  l oca ted  so  as  to  i nc rease  the  po ten t i a l
f o r  l a n d s l l l d e s  a n d  n o  d i v e r s i o n  s h a l l  b e  c o n s t r u c t e d  o n
^ , , . i  ^ + . i  - ^  r  - * r . l q ' l  i  d o qU 2 5 , J >  L I l l 9  I d l l t f , o r r u E o  .

W h e n  n o  I o n g e $  n e e d e d /  e a c h  t e m p o r a r y  d i v e r s i o n  s h a l l  b e
r e m o v e d  a n d  t h e  a f f e c t e d  l a n d  r e g r a d e d ,  t o p s o i l e d ,  a n d
r e v e g e t a t e d  i n  a c c o r d a n c e  w i t h  R u l e s  8 8 0 - X - 1 0 C - . 1 0 ,  8 8 0 - X - 1 0 C -

1 ' 1 .  R R 0 - X - ' l 0 r - r  \ 2  R R n - Y - 1 0 c -  5 8 -  R R 0 - X - ' l 0 C -  6 0 -  a n d  8 8 0 - X -. L L '  v v v  r v v  . J v l  . v v ,

r ] c -  . 62  .

C h a n n e l  l i n i n g p ,  w h e n  s l o p e s  a r e  b e t w e e n  1 - 3  p e r c e n t  s h a l l
c o n s i s t  o f  b o t $  p e r e n n i a l  a n d  a n n u a l -  g r a s s e s  a n d  w h e n  s l o p e s

^ r ^ - + ^ s  t h a n  3  n c r r - e n t  -  s h e l  I  r : o n s i  r *  ^ E  - ' i  ^ - ^ ^  , . l f  b e  C U tq ! E  
9 ! E O . L E !  U l l q l r  J  I r E ! U g I l L t  J r l A ! I  v v l I o I D U  \ J I  r f | J r A } J  U

i n t o  n o n - e r o d i b l e  m a t e r i a l .

F reeboard  sha l l  p rov ide  p ro tec t i on  fo r  t rans i t i on  o f  f l ows  and
f o r  c r i t i c a l  a { e a s  s u c h  a s  s w a l e s  a n d  c u r v e s  a l o n g  t h e  e n t i r e
n h : n n a l  I  a n c r i -  h

E n e r g y  d i s s i p a l t e r s  s h a I I  b e  i n s t a l l e d ,  w h e n  n e c e s s a r y ,  a t
d i s c h a r g e  p o l n f . s  w h e r e  n a t u r a l  s t r e a m s  a n d  e x i t  v e l o c i t y  o f
the d ivers ion d] i tch f low is  greater  than that  o f  the receiv lng
s t r e a m .

Excess  excava tQd  ma te r ia l  no t  necessa ry  fo r  d i ve rs ion  channe l
g e o m e t r y  o r  r e $ r a d i n g  o f  t h e  c h a n n e l  s h a l l -  b e  d i s p o s e d  o f  i n
a c c o r d a n c e  w l t h r  R u I e  B B 0 - X - 1 0 C - .  3 6 .

q



1 0 .  T o p s o i l  r e
handled in
1     1  1
J- U\-- . l_ J- .

1 1 .

t z .

D i ve rs ions
wa te r  i n to

The emban
organic  ma
and  the  en

1 3 . The  en t i re
d e n s i t y ,

I 4 The  ma te r i
s tones  ove
m a t e r i a l s .
t h e  e n t i r e
founda t ion ,
Const ruc t i
t imes as th
s a t i s  f a c t o

1 5 .  T h e  b e r m
n o r a n n ' i  : ' l

i s  min imi
the berm i

A11 berms s
i n s t a b i l  i t
ma in tenan

O V from
rdance

the  d i ve rs ion  excava t i ons  sha l l -  be
w i t h  R u l e  8 8 0 - X - 1 0 C - . 0 7  t h r o u q h  8 8 0 - X -

^ l ^  ^ I  no t be  cons t ruc ted  o r  ope ra ted  to
m ' t  n a qnd r a r a r r n r l! Y ! V U r r s

nt r  berm foundat ion area shal l  be c l -eared
al - l -  sur faces s l -oped to no s teeper  than

g t t  t

e d

a te l y  upon  comp le t i on  o f

n a
t /v

d i ve r t

o f  a l l
1 v :  t h6 r

r a f ounda t ion  su r face  sca r i f i ed .

ankment  or  berm shal - l -  be compacted to  95?
on  s tandard  p roc to r  as  ou t l i ned  i n  ASTM.

aced  in  the  be rm sha l l  be  f ree  o f  sod ,  roo ts ,
i nches  i n  d iamete r ,  and  o the r  ob jec t i onab le
f i l l  mater ia l  shal - l  be p laced and spread over

I  a rea ,  s ta r t i ng  a t  t he  l -owes t  po in t  o f  t he
l a y e r s  n o t  t o  e x c e e d  1 2  i n c h e s  i n  t h l c k n e s s .

the  f111  sha l l -  be  under taken  on l v  a t  such
is ture content  o f  the f i l l  mater ia l  wi l l  permi t

c t i on  i n  acco rdance  w i th  pa ras raph  13 .

d l1  d i s tu rbed  a reas  sha l -1 be  seeded  w i th  bo th
insu re  t . ha t  e ros ion

placed at  the toe of
c o n s t r u c t i o n .

.l nnua l -  q rasses  i n  o rde r  t o
y bales or  r iprap may be

be examined quar ter ly  for  s t ructura l  weakness,
ros ion  r  ox  o the r  haza rdous  cond i t i ons  and
fo rmed  as  necessa rv .



 
 

NOTES 

1) Diversion 1-2 shall consist of a 6 feet wide trapezoidal 
channel with 2H:1V side slopes. 

 0+00 to 2+71 – Channel lining shall consist of a grass 
mixture with a depth of 2.5 feet which includes 1 foot of 
freeboard. 

 2+71 to 9+77 – Channel lining shall consist of a grass 
mixture with a depth of 3.1 feet which includes 1 foot of 
freeboard. 

 
2) Diversion 1-3 shall consist of a 6 feet wide trapezoidal 

channel with 2H:1V side slopes. 
 0+00 to 2+58 – Channel lining shall consist of Bermuda 

grass with a depth of 2.2 feet which includes 1 foot of 
freeboard. 

 2+58 to 9+50 – Channel lining shall consist of a grass 
mixture with a depth of 4.2 feet which includes 1 foot of 
freeboard. 

 9+50 to 12+70 – Channel lining shall consist of a grass 
mixture with a depth of 3.2 feet which includes 1 foot of 
freeboard. 

 
3) Diversion 4-5 shall consist of a 6 feet wide trapezoidal 

channel with 2H:1V side slopes. 
 0+00 to 14+60 – Channel lining shall consist of a grass 

mixture with a depth of 3.2 feet which includes 1 foot of 
freeboard. 

 
4) Diversion 6-7 shall consist of a 7.2 feet wide trapezoidal 

channel with 2H:1V side slopes. 
 0+00 to 5+42 – Channel lining shall consist of Bermuda 

grass with a depth of 2.2 feet which includes 1 foot of 
freeboard. 

 5+42 to 11+15 – Channel lining shall consist of Bermuda 
grass with a depth of 2.7 feet which includes 1 foot of 
freeboard. 

 11+15 to 21+84 – Channel lining shall consist of Bermuda 
grass with a depth of 3.4 feet which includes 1 foot of 
freeboard. 

 21+84 to 27+51 – Channel lining shall consist of a grass 
mixture with a depth of 4.2 feet which includes 1 foot of 
freeboard. 

5) Diversion 8-9 shall consist of a 6 feet wide trapezoidal 
channel with 2H:1V side slopes. 

 0+00 to 3+80 – Channel lining shall consist of a grass 



 
 

mixture with a depth of 3.4 feet which includes 1 foot of 
freeboard. 

 3+80 to 12+31 – Channel lining shall consist of 16” of 
Class II limestone or sandstone riprap with a depth of 
2.0 feet which includes 1 foot of freeboard. 

 12+31 to 21+28 – Channel lining shall consist of Bermuda 
grass with a depth of 3.7 feet which includes 1 foot of 
freeboard. 
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' FREEBoi|RD

[ 

1' FREEBoARD

- _ L _ _ _ _ + _
\

1 iY

CHAN

-T

NE+

DIVERSION 1_2
0+00 To 2+71

T 
TOTAL DEPTH 2.5', (W|TH 1' FREEBOARD)

I
l _ _ _ ,

FLOW DEPTH 1.5'

ING TO CONSIST OF A GRASS MIXTURE

QUALITY COAL CO., INC.
DUTTON HILL MINE NO. 2 P-

DI\ERSION CROSS-SECTION

Dote: 4/3O/2O14



SEDCAD 4tor Winddws
n^^r/r i^hf lOOR -rn{n p.m6t.  I  q^hr^rrh

Jlc,

n  Hi l ine N
---
I

Iton L-2
+0 +7L

Inch, 70 Year - 6 Hottr

SCS 6 Hour Event

Stephen Miles, P,E.

Quality Coal Co., Inc.
PO Box 2705

Jasper, Alabama 35502

Printed 04-29-2014



SEDCAD 4 ior Wind
n^^rrri^ht .t OOt -rnl n gamala I Snhrrrah

General fnformation

Storm fnformation:
Storm Type: Rainfall Event

Accumulated Accumulated
nrne (hrs) Depth (in)

0.00 0.0000
0.50 0.L470
1.00 0.3360
1.50 0.5670
2.00 0.9660
2.50 2.5200
3.00 2.9400
3.s0 3.2760
4.00 3.5070
450__ 3.7170
5.00 3.8850
5.50 4.0530
6.00 4.2000

Peak 30-minute Intensity: 3.108 in/hr

Filename: DH#Z Div 1-2 O+OO to Z+11 Printed 04-29-2014



SEDCAD 4lor Winr
a:^ilrri^hl .l QOt -tnt n Damala I Snhrealr

Networking:
rype S ru ows Stru

rto) #
Musk. K
(hrs) Musk. X Description

Channel End 0.000 0.0000+00 to 2+71

T
I chant I

Filename: DH#2 Div 1-2 0+00 to2+71. Printed 04-29-2014



SEDCAD 4 for W
n^6rr. i^ht. iOOR _tnln p.mala I  e^l

Structure Summary:
Immediate Total ^^_,- Totalcontribuuns contributins o,Ii?lg. ,l"ll*

(ac) (ac) (cfs) (ac-ft)
11.200 11.200 24.00 2.06

Filename: DH#2 Div 1-2 0+OO to 2+71 Printed 04-29-2014

4



SEDCAD 4lor Winddws
a^nvridhl I  OOR -tn{ n pam6l,  I  S^hr^rrh

0+00 to 2+71

Trapezoidal Vegetatefl

Vegetated Channel

Structure Detail:

Material: Grass mixture

BoLtom ^. ,L"lt
width (ft) >roesrope Freeboard Freeboard Freeboard

Depth (ft) o/o of Depth y,Y].LI

Class D w/o Class D W
Freeboard Freeboard

Class B w/o Class B w/
Freeboard Freeboard

Velor

Roughness

24.00 cfs 24.00 cfs
0 .90 f t  1 ,90 f t1  1 .45 f t  2 .45 f t
9.60 ft 13.60 ft I rr.ez rt 15.82 ft

0.700 ft 1.036 ft

0,0447 I o,rozs

Filename: DH#2 Div 1-2 0+00 to 2+21 Printed 04-29-2014



SEDCAD 4 for Windbws
/'nnrrr inht . t  OOR _tn1n pamal.  I  q^hr^rrh

Subwa

Filename: DH#2 Div'l-2 O+OO to2+71.ss4

Hydrology Detail:

Time of Concentration Details:

Subwa Muskingum Routing Details:

Stru SWS SWS Area
t t (ac)

Musk K Curve
(hrs) 

Musk X 
Number 

uHs

#t 1 1,000

tl' tyt Land now Slope (o/o) vet' Dist' Horiz. Dist.
(ft)

t?fi:i" rime (hrs)

5, Nearly bare dnd un
4lgututE!l9y fqts
8. Large gullies, divers

Ilgryq:t'_"u{ *
#I 2 Time of

tf tyt Land Ftow Vert. Dist.
(ft)

Horiz. Dist.
(ft)

til!:i" rime (hrs)
#I r 9. Large gullies,

flowtng streams
#L- I  

- t " tust t 'ngum

Prinled 04-29-2014
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CHANN
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DIVERSION 1-2
2+71 TO 9+77

;TOIAL DEPTH 3.1' (WITH 1' FREEBOARD)

l1T'li:_l_

ING TO CONSIST OF A GRASS MIXruRE

QUALITY COAL CO., INC.
DUTTON HILL MINE NO. 2 P-

DI\ERSION CROSS-SECTION

Scole: Not to Scole



SEDCAD 4 for Winddws
fnnrrr inhf l  AOn -tnl  n pamata I  Snhrrph

Jlc,
Hi l Min o . 2

- -
I-

IronL-2
+7 +77
Inch, 70 Year - 6 Hour
SCS 6 Hour Event

Stephen Miles, P.E.

Quality Coal Co., Inc.
PO Box 2705

Jasper, Alabama 35502

tv

Filename: DH#2 Div 1-2 2+71 to 9+77. Printed 04-30-2014



SEDCAD 4 for Winddws
/l^^vr i^hl  IOOR -?nln p.mal.  I  S^hur.h

General fnformation

Storm fnformation:
Storm Type: Rainfall Event

Accumulated Accumulated
Time (hrs) Depth (in)

0.50 0.L470

_ - 1.00 0.3360
1.s0---g:L

_ _?_90 _ 0.e660

_2.s0 _ * _:{100
3,00 2.9400
3.50 ___ !,2i6:O

4.00 3.5070

4.50 3.7170

s.00 3.88s0
s,s0 4.0530

4.20006.00

Peak 30-minute Intensity: 3.108 in/hr

Filename: DH#2 Div 1-2 2+71 to 9+77 Printed 04-30-2014



SEDCAD 4lor Winr
a^nrr i^hl  {OOn -tn. ln prmal.  I  q^huAh

3

Networking:
Type 5 u ows Stru

Ito) #
Musk. K
(hrs) Musk. X Description

Channel ==> End 0.000 0.0002+7L to 9+77

Tl
I cnrrv I

Filename: DH#2 Div 1-22+71 to 9+77 Printed 04-30-2014



SEDCAD 4 for Wi
llanrrrinht {OOn -2nan gamd. I q^hurah

Structure Summary:
Imrnediate Total D^_' Total

Contributing Contributino -.'Yo^ Runoff
Area Area'"'' Discharge Votrrn"
(ac) (ac) (cfs) (ac-ft)

11.200 11.200 24,00 2.06

Filename: DH#2 Div 1-22+71to 9+77 Printed 04-30-2014



C;EDCAD 4 for Winddws
rnrrri^ht l OOn _tnl n prm6l, I anhrrrah

2+71 to 9+72

Trapezoidal VegetatQd

Structure Detail:

nnel Inputs:

Material : Grass mixture

Bottom -. .r"F
Width (ft) sideslope t':

ght
slope
Itio

slope (o/o) *"Jffiil* Freeboard Freeboard Freeboard

Depth (ft) % of Depth Mult' x
(VxD)

Limiting
Velocity

(fps)
6.00 2,0:1 2.0: 0.5 D, B 1.00 5.0

Vegetated Channel

Stability Stability

Class D w/o Class D w/
Freeboard Freeboaro

Capacity Capacity

Class B Vo Class B w/
Freeboard Freeboard

D"1gl9''g!g
De

?l'
th:

24.00 cfs

1.30 ft 2.30 ft
_1,oo.rt

2.13 ft 3.13 ft
Top Wi th: 11.18 f t  15.18 f t 14.51 ft  18..51 ft

Velo,Eyl 2.16 fps 1.10 fps
X-Section Area: 11,12 sq f t 21.81 sq ft

Hydraulic Radus: 0.943 ft 1,406 ft
Froude Number: 0,38 0 ,16

Roughness CoefficirInt: 0.0469 0.t202

Filename: DH#2 Div 1-2 2+71 to g+72
Printed 04-30-201



SEDCAD 4 tor Windows
/lnnrrr inht l  OOA -?n{ n Pamola I  Qahrrrah

Subwa

sub tershed Hydrology Deta ih

Time of Concentration Details:

Subwa Muskingum Routing Details:

SWS SWS Area
# (ac)

Musk K Curve
Musk X UHS

(hrs) Number

x 11.200

22.53 1.936

T' 
tyt Land Ftow con{ition Veft. Dist, Horiz. Dist.

(ft) (ft)
tffi:i" rime (hrs)

1, Forest with heaw

5, Nearly bare Qnd
alluvial valley f{ns

8. Large gulliesl
flowing stream$ 11.810

t$' tyt Land Ftow Vert. Dist. Horiz. Dist.
(f0 (ft)

t?fi:i* nme (hrs)
8. Large gull iesl
flowing streams

#1 1 Muskingum

0.017

0.017

Filename: DH#2 Div 1-22+71to 9+77.sc4 Printed 04-30-2014
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i- 
1' FREEBqARD

I
_ _ L _ _ _ - F _

1l\r
2

cHANNEI-

D IVERSION 1-3
0+00 To 2+58

FLOW DEPTH 1.2'

T TOTAL DEPTH 2.2' (WITH 1' FREEBOARD)
t
I
I

- l -  - - - - /

ING TO CONSIST OF BURMUDA GRASS

QUALITY COAL CO., INC.
DUTTON HILL MINE NO. 2 P-

DI\ERSION CROSS-SECTION



SEDGAD 4 for Winddws
Cnnrrr inhl  I  OOn -rn{ n pam6l.  I  q^hr^rrh

H i I I E N

Div
P.
sion 1 -
to

Inch, 70 Year - 6 Hottr
SCS 6 Hour Event

Stephen Miles, P.E.

Quality Coal Co., Inc.
PO Box 2705

Jasper, Alabama 35502

In

Filename: DH#2 Div 1-3 0+00 to 2+SB Printed 04-29-2014



General fnformation

Storm fnformation:
Storm Type: Rainfall Event

Accumulated Accumulated
Time (hrs) Depth (ln)

0.00 0.0000

0.50 0,1470

1.00 0.3360

1.50 0.5670

2.00 0.9660

2.50 2.s200
3.00 2.9400

3.50 3.2760

4,00 3.5070

4.50 3.7170

5.00 3.8850

5,50 4.0530

6,00 4.2000

Peak 30-minute Intensity: 3.108 in/hr

Filename: DH#2 Div 1-3 0+00 to Printed 04-29-2014



SEDCAD 4 tor Wind
n^nvri^hf lOOn -tn{n p.mel. I q^h$roh

3

Networking:
Type ru

r
flows Stru
nto) #

tT[i* Musk' X Descrlption

Channel 1 ==> End 0.000 0.0000+00 to 2+58

T
I Chant I

Filename: DH#2 Div 't-3 0+00 to 2 Printed 04-29-2014



SEDCAD 4 for Wi
a^^rrr i^hl  {qOA -tnln D.mal.  I  R^huph

Structure Summary:
Immediate Total h_-,- Total

Contributing Contr.ibutino -. 'Yon Runoff
Area R 

""""" 
Discharge 

Vo,ura

(ac) (cfs) (ac-ft)

20.600 20.600 41.18 3.51

Filename: DH#2 Div 'l-3 0+00 to 2 Printed 04-29-2014



SEDCAD 4 for Wind$ws
/lnnrrr inhl  l  OOg -tnl  n pamalr I  q^hr^rah

0+00 to 2+58

Trapezoidal Vegetat$d

Structure Detail:

nnel Inputs:

Material: Bermuda grass

-il||"h ,,Xl:F"'" si.ight
slope (o/o) *"Jilg}'" Freeboard Freeboard Freeboard

DePth (ft) o/o of DePth Mult' x
(vxD)

Limiting
Velocity
(rps)atio

6,00 2.0:1 2.0I 5.7 D, B 1.00 7.0

Vegetated Channel ; )u tL i

Stability Stability

Class D Wo Class D W
Freeboard Freeboard

Capacity Capacity

Class B w/o Class B w/
Freeboard Freeboard

Design Dischrge: 41,18 cfs 41,18 cfs

D Dth: 0.78 ft 1,78 ft L t 7  f t  2 . 1 7  f t

Top Vtdth: 9,13 ft 13,13 ft 10,66 ft 14.66 ft

Vel city: 6.96 fps 4,24 fps

X-Sectionrea: 5.91 sq ft 9.72 sqft

Hydraulic Ri l ius: 0.623 ft 0.866 ft

Froude Nurber: t .52 0.78

Roughness Coeffirent: 0.0372 0.0762

Filename: DH#2 Div 1-3 0+00 to Printed 04-29-201 4



SEDCAD 4lor Winddws
.lnnvdnhl {  OOn -tnl  n p.mal.  t  q^hr^rah

tershed Hydrology Detail:

Time of Concentration Details:

Subwa Muskingum Routing Details:

Stru SWS SWS Area
# # (ac)

Musk K Curve
Musk X UHS

(hrs) Number

Peak Runoff
Discharge Volume

(cfs) (ac-ft)

0,023 0.432 70,000 M

0.000 0.000 81.000 F

Vert. Dist. Horiz. Dist,
(f0 (ft)

tifi:i" rime (hrs)
#L 1 1. Forest with

5. Nearly bare
alluvial valley f

Vert. Dist.
(ft)

Horiz. Dist,
(ft)

t',l!:i* rime (hrs)

Filename: DH#2 Div 1-3 0+00 to 2+ Printed 04-29-2014



L_i_
U
oHANNEI Ll

r l \
t \

2

D IVTRSION 1-3
2+58 TO 9+50

;- TOTAL DEprH 4.2' (wrrH 1' FREEBoARD)
I

11T'r: ' ,_)_ ___J

ING TO CONSIST OF A GRASS MIXTURE

QUALITY COAL CO., INC.
DUTTON HILL MINE NO. 2 P-

DIVERSION CROSS-SECTION

Date: 4/30/2014 Scole: Not to Scole



In
i l l  M ine  No .2
P-

ersion 1-
to 9+50

Inch, 70 Year - 6 Hour

SCS 6 Hour Event

Stephen Miles, P.E.

Quality Coal Co., Inc.
PO Box 2705

Jasper, Alabama 35502

Filename: DH#2 Div 1-3 2+58 to 9+50lsc4 Printed 04-29-2014



SEDCAD 4 ior
llanrinhl {OOn -rnin p.mol. I S^hrr.h

General fnformation

Storm fnformation:
Storm Type: Rainfall Event

Accumulated Accumulated
Time (hrs) Depth (ln)

0.00 0,0000

0.50 0.1470

1.00 0.3360

1.50 0.5670

2.00 0.9650

2,50 2.5200

3,00 2.9400

3.50 3.2760

4.00 3.s070

4.50 3,7L70

5,00 3,8850

s.50 4,0s30
6.00 4.2000

Peak 30-minute Intensity: 3.108 in/hr

Filename: DH#2 Div 1-3 2+58 to Printed 04-29-2014



SEDCAD 4 Jor Winr
,1nnrrinhf .f qot -?ntn Damcla I enhrrrah

3

Networking:
'ry.pe ru ilsws Stru

nto) # lTb* Mrsk. X Deecription

Channel 1 ==> End 0.000 0.0002+58 to 9+50

G-

W

Filename: DH#2 Div 1-3 2+58 to 9+S0 Printed 04-29-2014



SEDCAD 4 for Win
,l^hir.i^hl I OO, -rnln Pamda I Qnhrrrah

Structure Summary:
lmmediate Total Doak Total
contrhutins contrhutins oi*ilig. ,til*

(ac) (ac) (cfs) (ac-ft)

Filename: DH#2 Div 1-3 2+58 to Printed 04-29-2014



SEDCAD 4 for Winddws
r:^^\rr i^hl  . lOOn -?n.tn Damata I  enhrrah

Structure Detail:

2+58 to 9+50

Trapezoidal Vegetatefl

Material : Grass mixture

Vegetated Channel Rebults

Bottom -. .L"F
width (ft) sroeslope slope (o/o) *"Jil*H'" Freeboard Freeboard Freeboard

DePth (ft) o/o of Depth Mult' x
(VxD)

6.00 2.0:1 2.0:

Class D w/o Class D w/
Freeboard Freeboard

Capacity Capacity

Class B w/o Class B w/
Freeboard Freeboard

2,33 ft 3.33 ft
15.30 ft 19,30 ft

103.24 cfs

3,23 ft

18.92 ft 22.92ft

Filename: DH#2 Div 1-3 2+S8 to 9+b0.dc4 Printed 04-29-2014



SEDCAD 4lor Windc
/lnnrrr inhf . l  OOR -rnt n Damala I  enhrrrah

)ws

Hydrology Detail:

6

tttu

Stru SWS SWS Area

(ac)

me of
:onc

,hrs)

Musk K Curve
MusK X UHS(hrs) Number

Peak Runoff
Discharge Volume

(crs) (ac-ft)
1+1 I 15.800 0,06 0.055 0,415 70.000 M 23.L2 1.91s

2 37.000 0.07 0,000 0.000 81.000 F 8t.74 7.024

x 52.800 ro3.24 8.940

Subwatt Time of Concentration Details:t -rr /

t[u tyt Land Ftow conr[ion Slope (o/o) Vert. Dist. Horiz. Dist.
(ft) (ft)

t?fi:i* rime (hrs)
#t 1 1. Forest with I avy 9l rund litter 20,00 40.00 200.00 1.130 0.049

8. Large gullies
flowing streams

diversrns' and low 
15.63 50.00 320.00 11,850 0,007

#1 I Time of Concr n l 0.056

t,t ? 5. Nearly bare i- 
alluvial valley fi

E Unt
rs

led' and 
10.00 20.00 200.00 3.160 0.017

8. Large gullies
flowing streams

rns' and low 
7.43 110,00 1,480.00 8,170 0.050

#1 2 Time of Concr n : 0.067

Sub V]; ' Muskingum Routing Details:
tl' tyt Land Frow conc:ron Slope (o/o) Veft. Dist. Horiz. Dist.

(ft) (ft)
tffi:i* rime (hrs)

#1 1 8. Large gullies,- 
flowing streams

{ i . and low
7.74 130.00 1,680,00 8.340 0,05s

#1 I Muskingum K 0.055

Filename: DH#2 Div 1-3 2+58 to 9+S0 Printed 04-29-2014
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CHANNEL

DIVERSION 1_3
9+50 TO 12+70

I 
TOTAL DEPTH 3.2' (W|TH 1' FREEBoARD)

' i I ' j ' l : '_)_ _..1-,,

ING TO CONSIST OF A GRASS MIXTURE

QUALITY COAL CO., INC.
DUTTON HILL MINE NO. 2 P-

DIVERSION CROSS.SECTION

Dote: 4/30 /2O1+ Scole: Not to Scole



Filename: DH#2 Div 1-3 9+50 to '12+70.sc4

:5 ?S*?, f. lo, l,Wi:^d 9*"

I Co. Inc.
I N . 2

P-
iversio

L2+7

fnch, 70 Year - 6 Hour

SCS 6 Hour Event

Stephen Miles, P.E.

Quality Coal Co., Inc.
PO Box 2705

Jasper, Alabama 35502



SEDCAD 4for Winddws
/lnnrrrinhl .l OOt -2nl n Pamata I Snhrrah

Filename: DH#2 Div 1-3 9+50 to 12+ Printed 04-29-2014

General Information

Storm fnformation:
Storm Type: Rainfall Event

Accumulated Accumulated
Time (hrs) Depth (in)

0.00 0,0000

0.50 0.L470

1,00 0.3360

1,50 0.5670

2.00 0.9660

2.s0 2.5200

3.00 2.9400

3.50 3.2760

4.00 3.5070

4.50 3.7170

5.00 3,8850

5,50 4.0530

5.00 4.2000

Peak 31-minute Intensity: 3.108 in/hr



SEDCAD 4 for Wind
/lanrninhf lOOa -tnan Elamala I Cnhurah

3

Networking:
Type tru

#
(flsws Stru
into) # ",Tb* Musk' x Descd*ion

Channel tr1 ==> End 0.000 0.0009+50 to 12+70

W

Filename: DH#2 Div 1-3 9+50 to 12+ Printed 04-29-2014



SEDCAD 4 for Wi
/lanrrrinht IOQA -tn.ln Damala I Rnhrrroh

Structure Summary:
Immediate Total i-_,- Total
contrhutins contributins o,Iilln. fiim

(ac) (ac) (cfs) (ac-ft)

52.800 52.800 103,24 8.94

Filename: DH#2 Div 1-3 9+50 to 12+ Printed 04-29-2014



SEDrEDCAD 4 for WindoWs
^vri^ht lOOA -?n{n pamal.  I  Snhrrah

9+50 to 12+70

Trapezoidal Vegetate$

Structure Detail:

Inputs:

Material: Bermuda grass

Elnrlnm Left R

;;il;, Sideslope Sid,
rvruLr r  \ r r r l  RaUo F

lht
ilope
tio

slope (%) -m1* Freeboard Freeboard Freeboard

DePth (ft) o/o of DePth Mult' x
(VxD)

Limiting
Velocity

(fps)

6.00 2,0:1 2.0: l 1 ,8 D , B 1.00 8.0

Vegetated Channel Regults
Stability Stability

Class D Wo Class D w/
Freeboard Freeboard

Capacity Capacity

Class B Wo Class B w/
Freeboard Freeboard

Design Dischal 103.24 cfs 103.24 cfs

1,61 ft 2,61 ft 2.20 ft 3.20 ft

ronw$t!, L2.44 ft 16,44 ft L4,78ft 18,78 ft

6.95 fps 4,53 fps

X-Section Ailea: 14,86 sq ft 22,81 sq ft

Hvdraulic Radius: 1.125 ft L.442ft

Froude Numper: L . t 2 0.64

Roughness Coefficir)nt: 0.0311 0.0s63

: DH#2 Div 1_3 9+50 to.t2+70.sc4 PrintedFilename: 04-29-2014



SEDCAD 4 for Winddws
/lnnvrinht IOOR -rn.tn pamata I  S^hur.h

Hydrology Detail:

Stru SWS SWS Area

(ac)

ime o1
Conc

(hrs)

Musk K Curve
MuskX UHS

(hrs) Number

Peak Runoff
Discharge Volume

(cfs) (ac-ft)
# 1 1 15.800 0.(

2 37.000 0.(

i6 0.055 0.41s 70.000 M

;7 0.000 0.000 81,000 F

23.12 __ 1.915

8L.74 7.024

x s2.800 to3.z4 8.940

Subwatt Time of Concentration Details:t, -r,

tl' tyt Land Ftow con ition SloPe (o/o) Vert' Dist' Horiz, Dist.
(f0

ttfi:i- rime (hrs)
I 1. Forest with )avy I ound litter 20,00 40.00 200.00 1.130 0.049

8. Large gullies
flowing streaml

dive ons' and low 
15,63 50.00 320.00 11.850 0.007

#1 1 Time of ,n: 0.056

t1 ? 5. Nearly bare- 
alluvial valley

u lled' and 10.00 20.00 z0o,o0 3.160 0.017

8. Large
flowing :

dive ons' and low 
7.43 110.00 1,480,00 8.170 0.050

#L 2 Time of )n: 0.067

Muskingum Routing Details:9r .

tl' tyt Land Ftow conition Slope (o/o) Vert. Dist, Horiz, Dist. Velocity
(ft) (ft) (fps) Time (hrs)

#L r 9, Large gulli
flowtng strea

diver:ons' and low 
7.74 130.00 1,680.00 8.340 0.055

#1 I Muskingum 0.055

Filename: DH#2 Div 1-3 9+50 to 12+ Printed 04-29-2014







Quality Coal Co., Inc.
Dutton Hill Mine No. 2

P-3980
Diversion 4-5

0+00 to 14+60

4.2 Inch, 10 Year - 6 Hour
SCS 6 Hour Event

Stephen Miles, P.E.

Quality Coal Co., Inc.
PO Box 2705

Jasper, Alabama  35502

Filename: DH#2 Div 4-5 0+00 to 14+60.sc4 Printed 01-06-2015

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 1



General Information

Storm Information:
Storm Type: Rainfall Event

Accumulated
Time (hrs)

Accumulated
Depth (in)

0.00 0.0000

0.50 0.1470

1.00 0.3360

1.50 0.5670

2.00 0.9660

2.50 2.5200

3.00 2.9400

3.50 3.2760

4.00 3.5070

4.50 3.7170

5.00 3.8850

5.50 4.0530

6.00 4.2000

Peak 30-minute Intensity: 3.108 in/hr

Filename: DH#2 Div 4-5 0+00 to 14+60.sc4 Printed 01-06-2015

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 2



Structure Networking:
Type Stru

#
(flows
into)

Stru
#

Musk. K
(hrs)  Musk. X Description

Channel #1 ==> End 0.000 0.000 0+00 to 14+60

#1

Chan'l

Filename: DH#2 Div 4-5 0+00 to 14+60.sc4 Printed 01-06-2015

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 3



Structure Summary:
Immediate

Contributing
Area

(ac)

Total
Contributing

Area

(ac)

Peak
Discharge

(cfs)

Total
Runoff
Volume

(ac-ft)

#1 12.900 12.900 25.29 2.15

Filename: DH#2 Div 4-5 0+00 to 14+60.sc4 Printed 01-06-2015

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 4



Structure Detail:
Structure #1 (Vegetated Channel)

     0+00 to 14+60

   Trapezoidal  Vegetated Channel Inputs:

Material: Grass mixture

Bottom
Width (ft)

Left
Sideslope

Ratio

Right
Sideslope

Ratio
Slope (%) Retardance

Classes
Freeboard

Depth (ft)

Freeboard

% of Depth

Freeboard

Mult. x
(VxD)

Limiting
Velocity

(fps)

6.00 2.0:1 2.0:1 0.5 D, B 1.00 5.0

   Vegetated Channel Results:

Stability

Class D w/o
Freeboard

Stability

Class D w/
Freeboard

Capacity

Class B w/o
Freeboard

Capacity

Class B w/
Freeboard

Design Discharge: 25.29 cfs 25.29 cfs

Depth: 1.32 ft 2.32 ft 2.16 ft 3.16 ft

Top Width: 11.29 ft 15.29 ft 14.64 ft 18.64 ft

Velocity: 2.21 fps 1.13 fps

X-Section Area: 11.44 sq ft 22.29 sq ft

Hydraulic Radius: 0.960 ft 1.423 ft

Froude Number: 0.39 0.16

Roughness Coefficient: 0.0463 0.1175

Filename: DH#2 Div 4-5 0+00 to 14+60.sc4 Printed 01-06-2015

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 5



Subwatershed Hydrology Detail:

Stru
#

SWS
#

SWS Area

(ac)

Time of
Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak
Discharge

(cfs)

Runoff
Volume

(ac-ft)

#1 1 4.300 0.056 0.004 0.451 70.000 M 6.29 0.521

2 8.600 0.013 0.000 0.000 81.000 F 19.00 1.633

 12.900 25.29 2.154

Subwatershed Time of Concentration Details:
Stru
#

SWS
# Land Flow Condition Slope (%) Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity

(fps) Time (hrs)

#1 1 1. Forest with heavy ground litter 20.00 40.00 200.00 1.130 0.049

8. Large gullies, diversions, and low
flowing streams 22.50 90.00 400.00 14.230 0.007

#1 1 Time of Concentration: 0.056

#1 2 5. Nearly bare and untilled, and
alluvial valley fans 26.92 70.00 260.00 5.180 0.013

#1 2 Time of Concentration: 0.013

Subwatershed Muskingum Routing Details:
Stru
#

SWS
# Land Flow Condition Slope (%) Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity

(fps) Time (hrs)

#1 1 8. Large gullies, diversions, and low
flowing streams 26.92 70.00 260.00 15.560 0.004

#1 1 Muskingum K: 0.004

Filename: DH#2 Div 4-5 0+00 to 14+60.sc4 Printed 01-06-2015

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 6





DIVERSION 6-7
0+00 T0 5+42

- TOTAL DEPTH 2.2' (WITH 1' TREEBOARD)

-l- _ _ _ */

CHANNEL LINING TO CONSIST OF BERMUDA GRASS

QUALITY COAL CO., INC.
DUTTON HILL MINE NO. 2 P-

DIVERSION CROSS.SECTION

Scole: Not to ScoleDole: 8/13/2014



:5 ?,9"*9. f.lT [vff ̂a ows

Coal Co.
i ne  No .2

- -
r

E

tDiv

4,2 Inch, 70 Year - 6 Hour
SCS 6 Hour Event

Stephen Miles, P,E.

Quality Coal Co,, Inc,
PO Box 2705

Jasper, Alabama 35502

Filename: DH#2 Div 6-7 0+00 to 5+42.sc4 Printed 08-13-2014



SEDCAD 4lor Windows
Cnnrrinhl  lOOt -2n. ln pamab I  S^hurah

General fnformation

Storm fnformation:
Storm Type: Ralnfall Event

Accumulated Accumulated
nme (hrs) Depth (in)

0.00 0,0000

0.50 0.1470

1.00 0.3360

1.50 0.s670

2.00 0.9660

2.50 2.5200

3,00 2.9400

3.50 3.2760

4.00 3.5070

4.50 3.7t70

s.00 3.8850

5.50 4.0530

6,00 4.2000

Peak 30-minute Intensity: 3.108 in/hr

Filename: Dl-l#2 Div 6-7 0+00 to 5+42,sc4 Printed 08-13-2014



SEDCAD 4 for Windows
/lnnvrinht lOOn -tntn Damalc I Snhr'alr

Ftructure lWtWorking:
Type $tru

#
10ws Stru
nto) #

t&'b* frtusk. x DescriPtion

Channel #1 E = > End 0.000 0.0000+00 to 5+42

Filename: DH#2 Div 6-7 0+00 to 5+42.so4 Printed 08-'13-2014



SEDCAD 4 for Windows
a^^rrr i^hl  lOOg -tntn Pamcla I  Snhuroh

Structure Summary:
Immediate

Contrfbuting
Area Area
(ac) (ac)

o,ff** *"ft
(cfs) (ac_ft)

#L 28.200 47.59 4.L0

Filename: DH#2 Div 6-7 0+00 to 5+42.sc4 Printed 08-13-2014



SEDCAD 4 for Windows
,'^^rr. i^hl  I  OOR -rn' i  n p.mala I  q.hr^,rh

Structure Detail:
Structure #1 (Vegetated Channel.t

0+00 to 5+42

Trapezoidal Vegetated Channel Inputs:

Material: Bermuda grass

Vegetated Channel Results:

Bottom ^. ,Lult Right
*l![i"li,r t'tTJ,T" sio"liop" srope (o/o) *"Jil*H'" Freeboard Freeboard 

Freeboard

DePth (ft) o/o of DePth Mult' x
(VxD)

Limiting
Velocity

t/fnc\

7  .20 2,0:1 2.0:1 5,5 D.  B 1.00 7.0

Stability

Class D w/o
Freeboard

47,59 cfs

Stability

Class D W
Freeboard

1,78 fr-14rrrt

Capacity

Class B w/o
Freeboard

_lzfrq
1,15 f t

Capacity

Class B w/
Freeboard

D.lgLD1.h.gg
Depth: j,?8 ft

10.31 ft

2,ls ft

Top Width: ]l91t
4,34 fps

15.82 ft

Velocity: 7.00 fps

X-Section Area: 6,80 sq ft 10,97 sq ft

Hydraulic Radius: 0.637 ft 0,888 ft

Froude Number: 1 ,52

Roughness Coefficient;

Filename: DH#2 Div 6-7 0+00 to 5+42.sc4 Printed 08-13-2014



SEDCAD 4lor Windows
/'nnvrinht i  AOR -tn1n Damal2 |  C^hr^r.h

Subwatershed Hydrology Deta il :

Stru SWS SWS Area
# # (ac)

Time of
Conc

(hrs)

0.026

Musk K
Musk X

(hrs)
Curve

Number

68.000

UHS
Peak

Discharge

(cfs)

1.33

Runoff
Volume

(ac-ft)

0 ,1  10#1 1 1,000 0.021 Q.402

17.200 0.069 0.030 0,401 70.000 its,it 2.08;
4.900 0.039 0.053 0.427 7s.000 M

F

F

0,738

rqq
1.800

0,037

0.040

0.000

0.0s9
0,000 81.000 7.29 0,626

0,427 95.000 5.45

47,59

0.542

4.LOzt

Subwatershed Time of Concentration Details:
Stru SWS
# #

# 1  1

Land Flow Condition

3, Short grass pasture

slope (ozo) verlnilst'

5.56 10.00

Horiz, Dist.
(ft)

180.00

tiH:;- rime (hrs)

1,880 0.026
#1 Time of Concentration: 0.026

1, Forest with heavy ground litter 25,00 1,260 0,044
8. Large gullies, diversions, and low
flowing streams t3.73 140,00 1,020.00 1 1 . 1 1 0 0,025

#1

# 1
?
3

Time of Conc_.Iglg9"t

3, Shoft grass pasture
0.069

5,00 10.00 1.780 0.031
8. Large gullies, diversions, and low

5,00 10.00 200.00 6,700 0,008flowing streams

#1 Time of Concentration:

5. Nearly bare and untilled, and
alluvial valley fans 5.00 10.00 200,00 2,230 0.024

8. Large gullies, diversions, and low
flowing streams 5.71 20.00 350.00 7.t70 0,013

y L  _ 4
#1  5

Time of Concentration: 0.037
7, Paved area and small uoland
gull ies 1.43 5.00 350.00 2.400 0.040

#t Time of Concentration:

Subwatershed Muskingum Routing Details:
Horiz. Dist,

(ft)
Vert. Dist.

(ft)

30.00

Stru SWS
# # Land Flow Condition

8, Large gullies, diversions, and low
flowing streams

Slope (o/o)

5,45

t?}!:f" rime (hrs)

550,00 7.000 0,021

Muskingum K: 0.021

40.00
8, Large gullies, diversions, and low
flowing streams 5,33 750.00 6,920 0.030

Filename: DH#2 Div 6-7 0+00 to 5+42.sc4 Printed 08-13-2014



SEDCAD 4 tor Windows
n^^vri6hl IOOA -?ntn p.mal. I q^hil.h

Tt Yt Land Ftow condition Slope (o/o) Vert. Oist. Horiz. Dist. Velocity
(ft) (ft) (fps) Time (hrs)

0.030#1 2 Muoklngum K:

x1 ? 8. Large gullies, diversions, and low- flowing streams 10.94 210.00 1,920.00 0.053

0.053

0.059

0.059

#l 3 Mucklngum K:

#L 5 9. large gullies, diversions, and low
flowtng $reams 10.85 2,L20,00 9.880

#1 5 Musklngum K:

Filename: DH#2 Div 6-7 0+00 to 5+42.sc4 Printed 08-13-2014



DIVERSION 6-7
5 + 4 2  T O  1 1 + 1 5

CHANNEL LINING TO CONSIST OF BERMUDA GRASS

QUALIW COAL CO., INC.
DUTTON HILL MINE NO. 2 P-

DI\ERSION CROSS-SECTION

Dote: 8/3/2014



SEDCAD 4ior Windows
/l^nvri^hl  1 OOR -?ni n D.mala I  q^hr^r 'h

P.

4,2 Inch, 70 Year - 6 Hour
SCS 6 Hour Event

Stephen Miles, P.E.

Quality Coal Co,, Inc,
PO Box 2705

Jasper, Alabama 35502

Filename: DH#2 Div 6-7 5+42 to 1 1+15.sc4 Printed 08-13-2014
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l^nnrrr inht lOOl - tn. tn Pamala I  Qnhrerah

General fnformation

Storm fnformation:
Storm Type: $ainfall Event

Accumulated lAccumulated
Time (hrs) Depth (in)

0,00 0.0000

0,50 0.t470

1.00 0.3360

1,50 0.5670

2,00 0.9660

2.s0 2.5200

3,00 2.9400

3.50 3.2760

4,00 3.s070

4,50 3.7t70

s.00 3.8850

5.50 4.0530

5.00 4,2000

Peak 3O-minute Intensity: 3.108 in/hr

Filename: DH#2 Div 6-7 6+42 to 11+15.sc/4 Printed 08-13-2014
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Ftructure NeMrorking:
Type $tru

#
lows Stru
nto) #

Musk. K
(hrs) f4usk. X Description

Channel #1 ==> End 0.000 0.0005+42 to 11+15

Filename: DH#2 Div 6-7 6+42 to 11+15.sc4 Printed 08-13-2014
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Structure Summary:
Imm6dlate Total TotalPeakContributinE Contrlbu$lng ^,j;A^^ Runoff-"i;;;""' *'.ril|.." Diocharse votume

(m) (ac) (cfs) (ac-ft)

#t 33.500 38.500 s6.27 s.06

Filename: DH#2 Div 6-7 6+42 to 11+15.so4 Printed 08-13-2014
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/'^nvri^ht l  OOR -2nl n Damala I  Qnhrarah

Structure Detail:
S-traeittt re #7 (Vegetilted_.Ch a n n e 0

5+42 to 11+15

Trapezoidal Vegetated Channel Inputs:

Material: Bermuda grass

Vegetated Channel Results:

Bottom -. .L"F Right
tfilliili,l sx11,:* sio"irop' srope (o/o) *"Jil*H" Freeboard Freeboard Freeboard

Depth (ft) % of Depth Mult' x
(VxD)

Limiting
Velocity

(fps)

7.20 2,0:1 D , B2. t2 .0 :1 1.00 8.0

Stability Stability

Class D w/o Class D w/
Freeboard Freeboard

Capacity Capacity

Class B w/o Class B w/
Freeboard Freeboard

Design Discharge: 56.27 cfs 56.27 cfs

Depth; 1.11 f t  z. t t  f t 1.6s ft 2,65 ft
Top Width: 11,66 ft 15,66 ft 13.78 ft L7.78 ft

Velocity: 5,35 fps 3.26 fps

X-Section Area: 10,51 sq ft t7.27 sqft
Hydraulic Radius: 0.863 ft 1,186 ft

Froude Number: 0.99 0,51

Roughness Coefficient: 0,0365 0.0742

Filename: DH#2 Div 6-7 5+42 to 11+15.sc4 Printed 08-13-2014
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Subwatersh ed Hydrology Deta il :

Stru SWS SWS Area
# # (ac)

Time of
Conc

(hrs)

Musk K
(hrs)

Musk X
Curve

Number
UHS

Peak Runoff
Discharge Volume

(cfs) (ac-ft)

#L 1 1.000 0,026 0.054 0.391 68.000 M 1.33  0 ,110

2 18.000 0.069 0.062 0.393 70.000 M 26.34 2.182
3 5.000 0.039 0.079 0.420 75.000 M 9.00 0,7s3
4 7.600 0,070 0.000 0.000 81.000 F L6.79 1.443

5 1.900 0,040 0.08s 0.421 9s.000 F 5.75 0.572

x 33,500 56,27 5.060

Subwatershed Time of Concentration Details:
Stru

;

SWS Land Flow Condition

3. Short grass pasture

Slope (o/o)

5.56

Vert. Dist,
(f0

Horiz. Dist. Velocity
(ft) (rps) Time (hrs)

1 10.00 180.00 1,880 0.026
#1 Time of Concentrationr 0.026

1. Forest with heavy ground litter 25,00 50.00 200,00 1,260 0.044
8. Large gullies, diversions, and low
flowing streams L3.73

5.o0

140.00

-1000

1,020,00

,00^00

1  1 .1  10 0,025

#1
# 1

?
3

Time of Concentration: 0.059
3. Short grass pasture 1.780 0,031

0.0088, Large gullies, diversions, and low
flowing streams 5.00 10,00 200.00 6.700

#1 Time of Concentration: 0.039
5, Nearly bare and unti l led, and
alluvial valley fans 5.00 10.00 200,00 2.230 0.024

8, Large gullies, diversions, and low
flowing streams 4,00 40.00 1,000.00 6.000 0.046

,tl
# 1

Time of Concentration: 0.070
7. Paved area and small upland
gull ies L.43 5,00 350.00 2.400 0,040

#L Time of Concentration: 0.040

Subwatershed Muskingum Routing Details:
Stru

T L

Ve*. Dist.
(fD

sws

1

Land Flow Condition

8. Large gullies, diversions, and low
flowing streams

Horiz. Dist. Velocity- 
roi 

- 
ait;i' t''" rn"l

1,200,01 6,120 0,054

o.oir

Slope (o/o)

4 . r7 50.00

#L

1 + 1

Muskingum K:

8. Large gullies, diversions, and low
flowing streams 4.29 60,00 1,400.00 6.210 0.062

Filename: DH#2 Div 6-7 5+42 to 11+15.sc4 Printed 08-13-2014
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Tt Yt Land Ftow condition srope (o/o) t 
o"thi't'' Horiz' Dist' tffi:i" Time (hrs)

#l 2 Musklngum K: 0.052

t1 ? 8. Large gullies, diversions, and low# L r 
flowini stlreams 8.95 230.00 2,570.00 8.970 0.079

#1 3 Musklngum K: 0.079

0.085

0.085

xl q 8. Large gullies, diversions, and low- flowing streams
*i-s uffi-

9.03 250.00 2,770,00 9.010

Filename: DH#2 Div 6-7 6+42to 11+15.sc4 Printed 08-13-2014



DIVERSION 6-7
11+15  T0  21+84

CHANNEL LINING TO CONSIST OF BERMUDA GRASS

QUALITY COAL CO., INC.
DUTTON HILL MINE NO. 2 P-

DI\ERSION CROSS-SECTION

Doie: 8/13/2014



:5 P^,"c"*?, ^4, 19 l,w i nd ows

Coal Co.

P-

4,2 Inch, 70 Year - 6 Hour

SCS 6 Hour Event

Stephen Miles, P,E.

Quality Coal Co,, Inc.
PO Box 2705

Jasper, Alabama 35502
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General fnformation

Storm fnformation:
Storm Type: Rainfall Event

Accumulated Accumulated
Time (hrs) Depth (in)

0,00 0.0000

0,50 0.t470

1,00 0.3360

1,50 0.5670

2.00 0.9660

2.50 2.5200

3.00 2.9400

3.50 3.2760

4.00 3.5070

4.50 3,7L70

s.00 3.88s0

5.50 4,0530

6.00 4,2000

Peak 30-minute Intensity: 3,108 in/hr

Filename: DH#2 Div 6-7 11+15 to 21+84.sc4 Printed 08-'13-2014
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Structure Networking:
Type Stru (flows Stru

# into) #
tl'b* Musk' X Description

Channel f r = = > End 0.000 0.0001t+15 to 21+84

Filename: DH#2 Div 6-7 11+15 to 21+84.sc4 Printed 08-'|3-2014
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Structure Summary:
Immediate Total h^-,- Tobl
con*hutins contribufins o,iill* ftll*

(ac) (ac) (cfs) (ac-ft)
#L 68,000 68.000 114.86 10,49

Filename: DH#2 Div 6-7 11+15 to 21+84.so4 Printed 08-13-2014
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Structure Detail:
Strudure #1 (Vegetated Channel.1

11+15 to 21+84

Trapezoidal Vegetated Channel Inputs:

Material: Bermuda grass

Vegetated Channel Results:

Bottom -. ,L"l Right
-ilfi"lftl sideslope sioe"stope slope (%) RetardanceFreeboard Freeboard Freeboard

Depth (ft) % of Depth Mult' x
(VxD)

Limiting
Velocity

t/fnc\

D , B1 .37.20 2.0 :1  2 ,0 :1 1.00 8.0

Stability StabiliW

Class D w/o Class D W
Freeboard Freeboard

Capacity Capacity

Class B w/o Class B w/
Freeboard Freeboard

Design Discharge: 114.86 cfs 114,86 cfs

Depth: 1.73 ft 2.73 ft 2.36 ft 3.36 ft

!qlry!thl_____1111ft 18,11ft
Velocity: 6.2tfps

16.6sft _ ?g6sX
4.08 fps

X-Section Area: 18.40 sq ft 28,16 sq ft
Hydraulic Radius: 1.233 ft 1.586 ft

Froude Number: 0,96 0,55

Roughness Coefficient: 0.0313 0,0566

Filename: DH#2 Div 6-7 11+15 to 21+84.sc4 Printed 08-13-2014
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Subwatershed Hydrology Deta it :
Stru SWS SWS Area

t # (ac)

Time of
Conc

\r il 5,,

Musk K
(hrs)

Musk X
Curve

Number
UHS

Peak Runoff
Discharge Volume

(cfs) (ac-ft)
#1 1.000 0,026 0.L22 0.377 68.000

_  2 , _ _  3 0 , 1 0 0

__ 3 s.600

4 26.300

0.069

0,039

0,139

0.040

0.129

0.130

g{00
0.135

9.380
0,411
qgqq
0.4r2

70.000

75,000

81_ojg

95.0005

x
2.000

1.33  0 .110

14_:0s - _ 3,649
15.48 1,295

_ 50.1s _ -_1:y7
_ 6.06 __ gj*

114.86 to.494

subwatershed Time of concentration Details:
Stru 5WS

1

Land Flow Condition Slope (o/o)

!L
#1

3, Short grass pasture 5,s6
Time of Concentration:

# t 2 Ljglg:l y'I! heavy_sround titter 25.00
8. Large gullies, diversions, and low
flowing streams 13.73

#1 Time of Concentration:

3. Short grass pasture s,00
8. Large gullies, diversions, and low
flowing streams s,00

#l Time of Concentration:

# l 5. Nearly bare and untilled, and
alluvial valley fans s,00

8. Large gullies, diversions, and low
flowing streams

#t Time of Concentration:

7, Paved area and small upland
gull ies 1.43

#1 Time of Concentration:

Vert. Dist. Horiz. Dist. VelociW

__ 10:g_0 _ 1gg00__ ,1:890 _ 0:g?g
0:026

50.00 200,00 1.260 0,044

*_ -11_j;1;l ;'y _ n*,
o.obg

10.00 200,0t L?80 0^031-;@:4
9:o9e

10.00 200.00 2.230 0.024

=y:-raLi-;"
_ o{11

5.00 3s0.00 2.400 0.040

Subwatershed Muskingum Routing Detaits:
Stru SWS
# # Land Flow Condition Slope (o/o) Veft. Dist. Horiz. Dist.

(ft) (ft)
tffi:i" rime (hrs)

8. Large gullies, diversions, and low
flowing streams 3.04 2,300.00 5,230 0.122

#1 Muskingum K: o.L22
8, Large gullies, diversions, and low
flowing streams 0.1293.20 2,500.00 5.360

Filename: DH#2 Div 6-7 11+1S to 21+B4.sc4 Printed 08-13-2014
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7

tX' tyt Land Ftow condition stoe (%) Vert' Dist. Horiz' Dist. t?l;:i- rime (hrs)

#1 2 Muskingum K:

#t ? 8. L"rgu grili"r, diuuoionr, und lo*- flowing streams

llp
6.81 250.00 3,670.00 7.820 0.130

#l 3 Muskingum K: 0.130

tj q 8. Large gullies, diversions, and low- 
flowing streams 6.98 270.00 3,870.00 7.920 0.135

#t 5 Muskingum K: 0.135

DH#2 Div 6-7 11+15 to 21+84.so4 Printed 08-13-2014Filename:
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CHANNEL LINING TO CONSISTOF A GRASS MIXruRE

QUALITY COAL CO., INC.
DUTTON HILL MINE NO. 2 P-

DIVERSION CROSS-SECTION

Dote: 8r3/2O14
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4,2 fnch, 70 Year - 6 Hour

.9C.5 6 Hour Event

Stephen Miles, P.E.

Quality Coal Co., Inc.
PO Box 2705

Jasper, Alabama 35502

Filename: DH#2 Div 6-7 21+84 to 27+Sl .sc4 Printed 08-13-2014
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fnformation

Intensity: 3.108 in/hr

Storm

lated Accumulated
(hrs) Depth (in)

0.50 0,t470

4.50 3.7t70

Filename: DH#2 Div 6-7 21+84 to 27+5'l .sc4 Printed 08-13-2014
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ftructure Networking:
Type $tru

#
lows Stru
nts) # Hb* f{usk'xDescription

Channel #L ==> End 0.000 0.00021+84 to 27+51

Fifename: DH#2 Div 6-7 21+84 to 27+51.so4 Printed 08-13-2014



SEDCAD 4 tor Windows
n^^vri^hl aqon -rn.tn p.frela I q^hureh

Structure 9ummary:
Immediate Total i^_,- Total
contribuuns contrhufrns ,iillg. ffl*

#1
(m) (crs) (ac-ft)lqc) (m) \L'r, (ac-ft)

74.200 74.200 t2t.24 11.57

Filename: DH#2 Div 6-7 21+84 to 27+51 .sc4 Printed 08-13-2014
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Structure Detail:
Structure #l (Veaetated Channel.l

21+84 to 27+51

Trapezoidal Vegetated Channel Inputs:

Material; Grass mixture

Vegetated Channel Results:

Bottom -. ,r"F Right
*11[H[[l sidesrope siau"'rop. Srope (o/o) Yilg*'"

Freeboard Freeboard Freeboard

Depth (ft) % of Depth Mult' x
(VxD)

Limiting
Velocity
(rps)

2 .0 :17.20 2 ,0 :1 0.5 D , B 1.00 5,0

Stability

Class D w/o
Freeboard

12L.24 cfs

Stability

Class D w/
Freeboard

Capacity Capacity

Class B w/o Class B w/
Freeboard Freeboard

o_"lgn ?g.ITg9:
Depth:

12L24 cfs

2.33 ft _3.33 ft

20,51 ft

3.21ft 4.21ft
Top Width: 16 ,51 f t 20.0s ft 24.05 tt

4.39 fps

27,60 sq ft

2.77 fps

X-Section Area: 43,76 sq ft

r-rv9rylrsqgi
Froude Number:

1.567 ft 2.029 ft
0.60 _i 33

0.0609Roughness Coefficient:

Filename: DH#2 Div 6-7 21+841o27+51 .sc4 Printed 08-13-2014
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Subwatershed Hydrology Deta it :

Time of Concentration Details:

Muskingum Routing Details:

tU:.* Musk K curve

(hrs) (hrs) Musk X 
Number 

UHS

0,026 0.164 0,370 68.000 M
0,069 0,170 0.373 70,000 M
0.039 0.160 0.406 75,000 M
0.1E2 _Lggq_ 0.000 81,000 F
0.040 0,165 0,407 95,000 F

1,33 0,110
44.93 3.722
15.48 1.295

60,0s 5.838
6.06 0.602

L2t.24 11,567

slope (o/o) vert' Dist' Horiz, Dist.
(ft)

t?fi:i" rime (hrs)
5,s6 10.00 180,00 1.880 0,026

11 ,  110

Vert, Dlst,
(ft)

Horiz, Dist,
(ft)

t."fi:i- T,me (hrs)

Filename: DH#2Div 6-7 2i to 27+51.sc4 Printed 08-13-2014
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lVindows
7

tY' t}t LanFlow Condition Slope (o/o) Vert' Dist' Horiz' Dist' \/elnrihr
(ft) (ft) 

'i6;i' rime (hrs)

#1 2 Murkingum K: 0.170

# t  s  9 ' L
flou

rge gullies, diversions, and low 
6.01 255.00 4,240.00 7.350 0.160ng streams

_! t
# L

#1

3 Mur

.  8 ' L- flor,r

5 M ;

rgum K: 0.160
r gullies, diversions, and low

6.19 27s.00 4,440.00 7.460 0,165streams
gum K: 0,165

Filename: DH#2Div 6-7 21 to 27+51 .sc4 Printed 08-13-2014





DIVERSION 8-9
0+00 To 3+80

FREEBOARD
I 

TOTAL DEPTH 3.4', (W|TH 1' FREEBOARD)
I
t_ _ _ _ .,I 

FLOW DEPTH 2.4'

I_-:_-::__-

ANNEL LINING TO CONSIST OF A GRASS MIXTURE

QUALITY COAL CO., INC.
DUTTON HILL MINE NO. 2 P-

DI\ERSION CROSS-SECTION

Dole: 8/20/2014
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Coa
HiI I

P-

4,2 Incb 70 Year - 6 Hour
SCS 6 Hour Event

Stephen Miles, P.E.

Quality Coal Co., Xnc,
PO Box 2705

Jasper, Alabama 35502

Filename: DH#2 Div 8-9 0 Printed 08-19-2014
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General fnformation

Storm fnfonnation:
Storm Type: Rainfall Event

Accumulated Accumulated
f ime (hrs) Depth (in)

0.00 0,0000

0.50 0,t470

1.00 0.3360

1,50 0.5670

2.00 0.9660

2.50 2.5200

3.00 2,9400

3.50 3.2760

4,00 3.5070

4.50 3.7170

s.00 3,88s0

5.50 4.0530

6.00 4.2000

Peak 30-minute Intenslty: 3.108 in/hr

Filename: DH#2 Div 8-9 to 3+80.so4 Printed 08-19-2014
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Structure Netnprking:

3

Type Stru (flows Stru
# into) #

Musk. K
(hrs) Uusk. X Description

Channel # l ==> End 0.000 0.0000+00 to 3+80

Filename: DH#2 Div 8-9

W

to 3+80.sc4 Printed 08-19-2014
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Filename: DH#2 Div 8-9 to 3+80.so4

Structure Sunlmary:
Immediate fotal Dartz llotal
contributins contributiips oiscilige ,iliffifl

(ac) (ac) (cfs) (ac-ft)

# L 39,300 391300 55,29 5.45

Printed 08-19-2014



ndows

0+00 to 3+

Trapezoidal

Structure Detail:

Channel Inputs:

Material : Grass mixture

Vegetated Cha nel Results:

Right
sidestope slope (%) Retardance

Ratio 
uro55tr)

Freeboard Freeboard Freeboard

Depth (ft) % of Depth Mult' x
(VxD)

2.0:1 0.9 D,  B

Stability Stability

Class D w/o Class D w/
Freeboard Freeboard

Class B w/o Class B w/
Freeboard Freeboard

Discharge: 65.29 cfs

Depth: 1.64 ft 2.64 ft

12,55 ft

4.30 fps

15,19 sq ft

Filename: DH#2 Div 8-9 to 3+80.sc4 Printed 08-19-2014
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a^nr/r i^hl  I  Oqn -rn. l  n Pamota I

-Si." Musk K curve
Musk X UHS

(hrs) (hrs) Number

tl' tyt Land Vert, Dist. Horiz. Dist,
(f0 (ft)

tffi:i* rime (hrs)
# I 1 1 . with heavy ground litter 20,00 40.00 200,00 1.130 0,049

gullies, diversions, and low

t[u tyt Land Veft. Dist. Horiz. Dist. Velocity
(fD (ft) (fps)

Subwatershed Hydrology Deta il:

Time of Concentration Details:

Muskingum Routing Details:

Filename: DH#2 Div 8-9 to 3+80.sc4 Printed 08-19-2014



CHANNEL LINING

DIVERSION 8-9
3+80 TO 12+31

FREEBOARD
T 

TOTAL DEPTH 2.0' (W|TH 1', FREEBOARD)
I
l_ _ ..I 

FLOW DEPTH 1.o',

r_-::

CONSIST OF 16" OF CLASS II LIMESTONE OR SANDSTONE RIPRAP

QUALITY COAL CO., INC.
DUTTON HILL MINE NO. 2 P-

DIVERSION CROSS-SECTION

Date: 8/20/ZOt+
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t ton Hill M n e  N o . 2
t
- -
I-

IDive 8-9

4,2 Inch, 70 Year - 6 Hour

SCS 6 Hour Event

Stephen Miles, P.E.

Quality Coal Co., trnc.
PO Box 2705

Jasper, Alabama 35502

Filename: DH#2 Div 8-9 to 12+31 .sc4 Printed 08-19-2014
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General fnfortnation

Storm fnformation:
Storm Type: RFinfall Event

Accumulated 4ccumulated
Time (hrs) Depth (in)

0.00 0.0000

0.50 0.L470

1.00 0.3360

1.50 0.5570

2.00 0.9660

2.50 2.5200

3.00 2,9400

3.50 3.2760

4,00 3.5070

4,50 3.7L70

5.00 3.8850

5.50 4.0530

6.00 4.2000

Peak 3O-minute Intensity: 3.108 in/hr

Filename: DH#2 Div 8-9 to 12+31.so4 Printed 08-19-20'14
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ndows

Stru ctu re Netuvorki n g :

3

Type Stru (flows Stru
# in!o) # "ffbo nfusk. x Description

Channel #1 ==> End 0.000 0.0003+80 to 12+31

Filename: DH#2 Div 8-9

W

to 12+31.sc4 Prin':ed 08-19-2014
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a^^r,r i^ht aOOR -"nln pomale I

Structure Summary:
Immediate Total I Total

" Dazb
Contrlbuting Contributlrfg Oir.-nlio. .RunoffArea Area volume

(ac) (ac) (cfs) (ac-ft)

#t  61.300 61.800 97.40 8.63

Filename: DH#2 Div 8-9 to 12+31 .se4 Printed 08-19-2014
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Structure Detail:

3+80 to 12+

Trapezoidal Channel Inputs:

Material: Riprap

Results:

Simons/OSM Method - Steep Slope Design

Mo Freeboard w/ Freeboard

Design Discharge: 97.40 6s

Deoth: 0,99 ft 1.99 ft

ToD Width: 9.97 ft 13.97 ft

_ V*!i-ty',

X-Section Area: 7.92 so ft

Hydraulic Radius: 0.759 ft

Froude Number*:

Manning's nx:

Dminr 5.00 in

D50:  15.00 in

Dmax: 18,75 in

Velocity and Manning's n calculations may not apply for this method,

Riprap Chan

Left Right
Sideslope Sideslope Slope (o/o)

Ratio Ratio

Freeboard Freeboard 
Freeboard

DePth (ft) o/o of DePth 
Mult' x
(VxD)

2.0:1 2.0:1 5.4

Filename: DH#2 Div 8-9 3+ to 12+31 .sc4 Printed 08-19-2014
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Subwatershed Hydrology Deta il :

'bwatershed Muskingum Routing Details:

Tima nf';;;.- Musk K 
Musk X 

Curve 
UHS

(hrs) (hrs) Number

Peak Runoff
Discharge Volume

(cfs) (ac-ft)

.300 0.046 0.065 0.412 75.000 M

500 0.061 0,000 0.000 81.000 F 18,78

1.47

97,40

,100 0.014 0,031 0.400 68,000 M

SloPe (o/o) Veft' Dist' Horiz. Dist.
(ft)

t?l!:l* rime (hrs)

of Concentration: 0.014

Slope (o/o) Veft' Dist' Horiz, Dist.
(f0

t?fi:i* rime (hrs)
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DIVERSION 8-9
12+31 TO 21+28

FREEBOARD
I 

TOTAL DEPTH 3.7', (W|TH 1', FREEBOARD)

I
_l_

FLOW DEPTH 2.7'

ANNEL LINING TO CONSIST OF BERMUDA GRASS

QUALITY COAL CO., INC.
DUTTON HILL MINE NO. 2 P-

DIVERSION CROSS-SECIION

Dote: 8/20/2014



ndows
Sahrrph

4,2 Inch, 70 Year - 6 Hour

SCS 6 Hour Event

Stephen Miles, P.E.

Quality Coal Co., Inc,
PO Box 2705

Jasper, Alabama 35502
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SEDCAD 4 tor indows

General Information

Storm fnformation:
Storm Type; REinfall Event

Accumulated Accumulated
Time (hrs) Depth (in)

0.00 0.0000

0.50 0,1470

1.00 0,3360

1.50 0,5670

2.00 0.9660

2.s0 2.5200

3,00 2.9400

3,50 3.2760

4.00 3.5070

4.50 3.7170

5.00 3,8850

5.50 4.0530

5.00 4.2000

Peak 3l-minute Intensity: 3,108 in/hr
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SEDCAT) 4 f o r
n'l n P.mal.

Mindows

Structure Networking:
Type Stru (flows Stru

# into) #
tX'$* flusk' X Description

Channel #L ==> End 0,000 0.00012+31 to 21+28

Filename: DH#2 Div 8-9

T
I chant I

1 to 21+28.ss4 Printed 08-20-2014



SEDCAD 4 fot'lfVi
n^nrrr i^hf lqon -rnln p.mal.  I  q^h

indows

Sunmary:
Immediate

Contributing
Aroa

(ac)

Total
Cohtribut

Ar€a
(ac)

_ Peak _TotaLns oisc-nlige fiil*
(cfs) (ac-ft)

#L 97.600 I .600 144.85 13,73
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indows
q^hu,.h

12+31 to 21 2B

Trapezoidal ted

Vegetated nel Results:

Structure Detail:

Channel Inputs:

Material: Bermuda grass

Right
sideilope slope (%) Retardance

Ratio Classes
Freeboard Freeboard Freeboard

DePth (ft) o/o of DePth Mult' x
(vxD)

:1 2.0:1 1,3 D,  B

Stability Stability

Class D w/o Class D w/
Freeboard Freeboard

Class B w/o Class B w/
Freeboard Freeboard

2.03 ft 3,03 ft
Top Width: 14.10 ft 18,10 ft

20.37 sq ft

Number: 1.04

Coefficient: 0.0292

16.69 ft 20.69 ft
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:5P,?*?,^4.*lindows
Snhranh

Time of
Conc

(hrs)

Musk K
(hrs)

Curve

Number

Peak Runoff
Discharge Volume

(cfs) (ac-ft)

910e
0,000

qq83
0,067

____9,181 _-_70:Tg ! I 7ll2
o . 4 o 2 7 s . o o o M l + : , s r

t .47 0.121

Vert. Dist. Horiz. Dist.
(f0 (ft)

t?fi:i* rime (hrs)

bare and unti l led, and

bare and untllled, and

SloPe (o/o) Vet' Dist' Horiz, Dist.
(ft)

tffi:i- rime (hrs)

Su bwatersh ed Hydrolog y Deta il :

tershed Time of Concentration Details:
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Filename

SEDCAD)CAD 4 tor
it lOOn -tnln pamcla I

ows
Snhrrrah

Stru SWS
4 4 Lanl Flow Condition Slope (%) Vert. Dist' Horiz. Dist' Velocitv

(ft) (ft) (fPs)' rrme (nrs)

#t t f;;h
I gullies, diversions, and low 

5.43 150.00 2,760.00 6,990 0.109streams

#l 2 Mur rgum K: 0.109

#1 . fi;hrge gullies, diversions, and low 3.s7 60,00 1,6g0.00 5.660 o.ogzrg streams
#1 4 Mu! dngum K: 0.082

# L ' i d
#l 5 Mq!

rge gullies, diversions, and low 10.sg 250.00 2,360.00 9.760 0,0671g streams

<lngum K: 0.067
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