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APPENDIX R614-301-742.310

Hydrologic Calculations
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&lUCEmc
CLIENT ~:~9Hrrt
PROJECT ~/

I'EATURE 0 -/
PROJECT NO. tPIJ1II.IOt>

'SHEET_OF

COMPUTED t2::;t:Z=
CHECKED~7~ ______

DATE S;

----
&! ~a;;eztJl"d:z1Chal1h~I

6:: I ~= Z 1)'1::0.03

6.72.3
6,1115
Yz9
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?/t'VijJl'la~m - 1·?r/;,d~J C/O Y'" ~It~)

hrd/cwh2 ~h(M 12'10 lUI ;;~~4~ ulty;)/~

sit e -= (~&J)(2S-)(/C() -:; ~3.3Z
~ 4t~~O (g,,.! ) 0

Calcufakef Run6;L7~

{)/leI, ~.f/jrJ
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AVE!~A~3E~ Bf~SIN Sl_(JPE:= 43~3 PERCEN'r
CURVE NUMBER=. 85.9
DESIGN STORM= 1.55 INCHES
STORM DlJRA"r'ION= 6~O HOURS
HYDRAULIC LENGTH=

-;'--, ;: .•'/
,I •.::.. II :-1 J.+iJFCF';::;::::

I TEF;'.:)T IONS:::
I NCI-lE'3

:=========:=========:===~========================================

TIME
HOUF::~2

ACCUl'1ULATED
Pr;INFAU_

INCHES
RUNOFF
INCHES

~:AINFALL

EXCESS
INCHES

UNIT
HYDROGRAF'H

CFS

OUTFLOW
HYDF:OGRAPH

CFS
===============~==============================================

1 It 7'()

1.91.
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• ; j : ' :.;'!

=======================================~============== ========

~\CCU!"'iULATED

i:;;PIINFALL
Ii\iCHES

F:Ur'IOFF
INCHES

F:A I j\.IFALL
EXCESS
INChr:::c~

UNIT
HYDROGRAFH

OUTFLOW
H'{DROt~RAPH

==::====:========================================================

================:===:===========================================
.""'l 1::""'
..::. •.._:.~;1

2.17.0
:r ~)(j25'f ~'?~:;::

•.1•• \.J ...:, !1 (~() ~:~

If "i(~)6Ci

....' .",
.".~ ... ~;:) I.. )

............
k.-:;:t ..::.

~

I
l

r

r
!

H'/DF:OGI;;;~(.~F'H I:':'EAV=
T I tolE TO PEAK=
RUNOFF VOLUME=

:3.89 c·tS
2.51 HOllrs

.36 Acre-Feet

r
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!

r
i

r
r
!

r

r
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Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Co.
Project No.: 007.11.100

Channel Section: 0-1

Date:
Time:

Computed:

30-Jun-89
04:21 PM

DEH

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

Design Flow:
Bottom Width:
Side Slopel:
Side Slope2:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

Depth (Min. S):
Qn/l.49(S)1/2=

A(R)2/3=

3.90
1.0
2.0
2.0

0.030
0 • .030
0.050
0.50

0.50
0.455
0.457

UNITS
cfs

feet
l/ml
11m2

ft/ft
ft/ft
feet

feet

Required Depth:
Area:
Perimeter:
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

1.00 fee't
1.00 ft2
3.24 feet
0.31 feet
3.90 ft/sec
Not Needed

CALCULATION:
(Velocity Check)

Depth (Ma;·:. S):
Qn/1.49(S) 112=

A(R)2/3=

0.44
().352
().353

feet

ReqLli red Depth:
Area:
Perimeter:
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

0.94 feet
0.83 ft2
2.97 feet
0.28 feet
4.71 ft/sec
No·t Needed

5.() %
1.00 feet
Not Needed
Not Needed

DESIGN CRITERIA: Bottom Width:
Side Slope 1:
Side Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Min Channel Depth:
FUprap (Min S):
Riprap (Ma;.: S):

1.0
2 .. ()
:'2. ()
3. ()

feet
l/ml
11m2
-,
I.
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HIIRSER
IILLER

& LUCEIRC

CLiINT !M~~f2
PROJICT ~

nATURI ];j-?
PROJICT NO. MZI!·/60

701a/~ -= 3215'""'" O./)tJI7!>

zit7:
A:1vd(P~J:

cAl /I Q
75'Zd: (J-.JB.5:._.
90 3, I 0.123 '
98 a, / 1·3ZCf

SHIET--'--OF~
COMPUTEO~

CHECKED~7~______

DATE

r
!

#t'ojJiI:Jlbn:: h~S-/h~A~J (10y~ (,J,,)

hrdrau/~ k~0; /77S- -;&~I

0= ~)(ZS-X/M) -c:. '11,8',%
4%~){5': tR)

eakulalcl RV'/7-~r9?'=> a;>nr":. ztpl c.,f
----o/lfi l?q/rn

&-

,)nJ/h ~ ./.sr% ry -Ir~/~/Cha/'1/l~(

;f'm~ ~ /Oit - zj= 6 J /'1:; 2-) Mz=·Z /J=t:J.03

L0"f a=1:! /11 t1iflremr! 0>~ i?Addt Cfw"ne/ tt/~
#'bUJ IS l'1erltj/6~.

r

r
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IJ-=- z'71fi"~ L S7Ofi/~
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r -.-••.•.. 1"., ..~ t···· ,'-, "'''
:·... \..··:L!\..' t::.L..· ! Valle~! C2tnp Coal - 0-3 Runof:·f C2:t~::Ltla·t:ions

r

AREA= 5.6 ACRES
AVERAGE BASIN SLOPE= 41.8 PERCENT
CURVE NUMBER~ 85.5
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1775. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0720 HOURS
C3"": 51. 3495

QPCFS= 58.83 CFS
ITERATIONS= 8

QPIN=10.4178 INCHES
SCS 6-hoLlr

==========================================================~===

ACCUMULATED
TIME RAINFALL
HOURS INCHES

RAINFALL
RUNOFF EXCESS
INCHES INCHES

UNIT
HYDROGRAPH

CFS .

OUTFLOW
HYDROGRAPH

CFS
=======================7======================================

r
I.

r

1.93
1.94
1. 96
1.97
1.99
2. ()(>

2.04

2. (ll

2.09
2. 10
2:: 12
2. :l.:-
2,,15

2. 19
::: If 2(>

'Z.43

..... " L!·f:3

._.:. !S"2
'.., ~::: .
,;,.. '; ..~.

,::;-.,.
:... ': ....

:2 ,. ~::: ,;...

.3357

.3399

.3442

.3484
• 352~~
.3580
.374·5
.3910
.4075
.4241
.4.<':1,0,-::.
.4571

..- .... , :
:: ~:rt.')l':Jl~

::::-:'''''7
:II ,..).' ~/

.5892
:I .'S()S7
116222

.8534

" ~11. 9~5

"f=t31. roo;

:-, ,"' ,.....-
·-.I.~+·."t:::

.0000

.0000

.0000

.0000
:: ...
.0002
.0007
.0015
.0026
.0040
" (>(>57
.0077
.0099
• (} 123
,,0150
It ()18(}

:: 1:)212
;J ()2.Ll·6
,: (>283
n ()3~2l

.0405

, 1 (~.~

fI J•. "7'./

" 12h;S
'-to •..t' .. ~.

:. I :: .:: :,'.:'

• 'I if 79
" 1. ;:.:-::::<~~

161. ':3

.0000

.0000

.0000

.0000

.0001
• (}i)(>5

.0008

.0011

.0014

.0017

.001.9
• (}(}22

If ()()25

:a (}(j~2'7

• (i(>3t)

" (i(j:::;::2
" t)()3L~

;I (;(}3·~

a ':)()39

,,0041
.-••-. It-r'

.. 1..)I..}.y..~..

.-..~. ~ -
<I l..)J.j~,./

if C::()7 "..

(j()S·,J·

....~,. .....

",,)(:= ..

.0
3.0

18.3
39.1
54.0
58.8
55. 1
46.5
36.4

18.9
12.8
8.5

4
'":!"

n ....'

.,'......

:: ()

.. ()

.00

.00

.00
• i)(>

.00

.00

.00
II (;2

• (>5
• 1(I
.16
.24
.32

.62

:..,:....
./I tj.;;~:

1 1'"._ ~ .!•• t:..

:l." 21

, ..." -1":
~" ..:::t.::.

"''": 1::-'"7
.:.,. "!"::

~2" 33

:I. .8C>

~

[

==:===:=========::===========:====:========::===:=:=~==:=:~===:======:=:=:====:==



=============================:=================================

Valley Camp Coal - D-3 Runoff Calculations
(Continued)

r
i

~

!

r

PFD,JEC.T

TIi'1E
HOURS

ACCUt1ULATED
RAINFALL

INCHES
Ru",mFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDF:OGF:AFH

CFS

OUTFLOv.J
HYDROGRAPH

CFS

3

==============================================================
2.61 .9629 .1677 .0021 1.33

========================================:======================

r

r

r

r,

r
I

[

HYDROGRAPH PEAK=
TI!"1E TO PEAI(=
RUNOFF VOLUME=

2.61 c'fs
2.52 Hours

.24 Acre-Feet



r

Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Co.
Project No.: 007.11.100

Channel Section: 0-3
r
I
I

r

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

Design Flow:
Bottom Width:
Side Slopel:
Side Slope2:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

Depth (Min. S):
Qn/1.49(S)1/2=

A(R)2/3=

2.61
0.0
2.0
2.0

0.030
0.015
0.015.
0.50

0.69
0.430
0.435

Date:
Time:

Computed:

UNITS
cfs

feet
l/ml
11m2

ft/ft
ft/ft
feet

feet

30-Jun-89
04:26 PM

DEH

1.19 feet
0.95 ft2
3.09 feet
0.31 feet
2.74 ft/sec
Not Neededr

!,
l

r

CALCULATION:
(Velocity Check)

Required Depth:
Area:
Perimeter:
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

Depth (Max. S):
Qn/1.49(S)1/2=

A(R)2/3=

0.69
0.430
0.435

feet

r
l

r

r
l

[

DESIGN CRITERIA:

Required Depth:
Area:
Perimeter:
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

Bottom Width:
Side Slope 1:
Side Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Min Channel Depth:
Riprap (Min S):
Riprap (Ma}o: S):

1.19 feet
0.95 ft2
3.09 feet
0.31 feet
2.74 ft/sec
Not Needed

0.0 feet
2.0 llml
2.0 11m2
1.5 I.
1.5 I.

1.19 feet
Not Needed
Not Needed
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CLIENT t6.~m/a SHEET O'-r--
~ROJECT~ COM~U~~
'EATURE---I~,=!-:-::~:---______CHICKED~~_

~ROJECT NO. ¢r27.1/. lao DATE

( anVt:/1/e/lU /);£1' )
7Clk;r #/4;:l:: ?!O:;1- ~.. tJPI7S" -o.&:> t1C/&j

c#::9t:> (d",t(l~/d')

?~c~/J6hm =- ~5S//tch~ (/C1VC4If 6 hr )

lJ'idrauk2 1e11!~ ~5"~I
s/trpe ~ &so,){s-'){/o~)

~~o (c>.~) 0;. ?(P Z .

. &::llcula.,{-d ~/1-~ 41r=. CJ./f3cr{

~ fitl#~ cUljn al1~i;Ja*~

V~ 16 Ir()l/Id~ ~lsnd4rd cf,'./r:;/, seclrdrn (,1.)1#

6=0
/WsZ
d'f~:,It~1



r
Valley Ca;np (:021 ..- D-5A RLlll0f·f Calcula'tions

r

AREA= .6 ACRES
AVERAGE BASIN SLOPE= 8.6 PERCENT
CURVE NUMBER= 90.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 225. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0256 HOURS
C3= 1·44.2600

QPCFS= 17.71 CFS
ITERATIONS= 8

QPIN=29.2676 INCHES
SCS 6-hoLlI'"

==============================================================

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

CFS
==============================================================

===========================:==:~==~====~===============~.

1 ·54 ·2204 ·0000 ·0000 · (>

1·56 ·2279 ·0000 ·0000 17. 7
1·59 ·2355 ·0002 ·0001 5. 7
1 ·61 ·2430 ·0004 ·0002 ·6
1·64 ·2506 ·0007 ·0003 ·0

2 .. 33 ·7377 " 1. '~J33 ·0154 ·0
2.

_.
7671 1793 0:1.59 0.'::1(~ · · · ·.., 38 7965 1957 0164 (I..:... · " · ·

~: · ...1-1 ·8259 ·2125 ·0168 ·(j

2 :t. ... 8553 2298 (J173 (;·L .•:':1 · · · ·
2. 46 8847 2 4+~74 01 ~~ ()· · · ,/ .... · ..
~.? 49 914 1 r, ~ L':"r:

~:) 18(i (1· · ..:.bwd · ·:2 " 51 ·9336 ·2777 " I:) t 2~:2 ·()..

2# !3,(~~ ·941 6 ·2827 · l:)t)S(> ·0
~

~5~::, 9·<1-95 7~8~?7' i)~)7:!() ~)L .. , · " ·., 59 !-?575 ~,:928 ()()51 Ci.~ . · :: · ".., , 1 9654 2979 (>(>5:t (i.::.. ·0.:. , · · ·2 ' " 9734 3(>3() 0051 ()
" b-<t · · · ·

·00

·00

·00

·00

·00

·3~7
·38

·39

·40

·41

·42

·43
~"":!'· ._1 ....1

1 "7
" .'

· 1 ..:::

· 12

·12
1~· .~

.".

.43 c·f:.
2. LJ·9 Houl'"::;.

HYDROGRAPH PEAK=
. T II'1E TO PE!~li<=

i::;!,J j\i(]F r= '.j 0 U,J ~'1 E::::r

r-

r
!

r

r

~

~

[
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r

l
l
r

r

HIIRSER
IILLER

& LUCEIRC

IHEET_i_ OF

COMPUTED~
CHECKED~I'~____

DATI!

a/ ~ ~

90 Zi o.7?3
98 CJ.7 /.329

~=-t?5'/()- a:::. 9/5

Ret'j)/J6JL.P7:: ~55' //lckJ- (10 yr, ~ 171')

A1c1ratl~c khrlh: 8st:> ;€~I'

S,0pe ~ ~7o)ts){IOO) "" /& Il.
4j;S7Pt' (2.8 ) ,,'

Calculalzi ~IJ-w.· (J)72>r :::. Z./~ c£'

r
i

l)/eh ~tfn
v

~/;':: 3%

Smq-.: //%

by irCl~~dalChc1l1l1r:-f'

6:0) ""'=2, mzf:; 2, /7=0.03

r
i tJ~ -i:78./ftc ~o Rf~..(£:

No t<n liz1 I'ef'C£lrecf
z-- .

~ ~-
, ~_ST.::..t-,-j--'1-~_--rz' lId

\-l.----t
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;~.~~"'\:~~;'!~:}~~~~;~~~~~~~~f~r;~::~:~'4'(~ .---~'~;:.(~. i"~··:~~;-~~L~;~~~'(~~:~t;··'{;~~~-~:$;-'£~~\li;~;,.r~~~;'i=}Ai;{-·1,9,·.:1;~l:f74-"~*'~\£'~"'4

Z

r

..~.l'-. r o', ." ,.••• ,'" ,....
i'" roo"i ,.".,! ::-:.L· ; Valley Camp Coal - D-58 Runoff Calculations

r
AREA= 2.8 ACRES
AVERAGE BASIN SLOPE= 16.7 PERCENT
CURVE NUMBER= 91.5
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOUR~

HYDRAULIC LENGTH= 850. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

r-
TP= .0500 HOURS
C3== 73" 943(>

QPCFS= 42.36 CFS
I TERAT I ONS~-= 8

QPIN=15.0016 INCHES
ses 6-hoLtr

==============================================================
ACCUMULATED

TIME RAINFALL
HOURS INCHES

RAINFALL
RUNOFF EXCESS
INCHES INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

CFS
==============================================================

r

r

1. 35
1.37
1. :38
1.4·0
1. 42
1" 43
1.45
1" 4.1

1.48
1.,50
1" 52
1.53
1 ':::';5
1 ,_.....,
'0 :1 \ .. : ./

.1837

.1866

. 189·4

.1922

.1951.

.1979

.. 2()(}8

.2065

.2()93

.2142
1t ~?192

.0000

.0000

.0000

.0000

.0000

.0002

.0003
,,0004
n (}(>(>6

.000:-3
r1 ()(>12

.001!:.;
1t ()i.)t 9

.0000

.0000

.0000
,,0000
.0000

,,0000
II ~)(i() 1.
.0001
" (>()(}3

=(}(j(>::::;

.0
8.6

32.5
42.4
35.8
23.8
13,,6

'7 II ()

1.5

• 1
" (>

.00

.00

.00

.00

*' (}(}

~ (;()

" 01
,,01
1t ()2

;, ()~

...... ---,.,....
:, l~·./ ..::~~::

n (:,1 ...., ...~

II () 1:::7
.0
II ~) 2. ~)8

1.4.,.

.,._ u 1 .L

.~" i .i~.

:: ()

."~

II !.)

:, <:

11 (i

•••••~...... <

., '•.•.1 ~.) ~;, ::.:J

:"',

; ,I. '._ .""

/I (}l:Z9
11 C1J.::;()
II (;:l ~;2(?

-..~,:. '~,.

" 3()5:~~

...,.._"' ..-....,.
" ~....::. ~.~ :-

.'1 ._' '.~ .:. ;

, , "f., .-.t .<ot .

'1:::(:;:3
.; ;:':ir.::: ..•• (~

.'~
.~ .~.~. !.) ....

~.:" ...,(!

...•. ~ :::)
•••••• c...:·.•••'

_._. 5~;2

,-. .... -::

.~.. _.

::':.47

r

r
I
I,

r

.....
I

r
[



r 3

Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Co.
Project No.: 007.11.100

Channel Section: D-5B

Date:
Time:

Computed:

30-Jun-89
04:55 PM

DEH

r
i

r

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

Design Flow:
Bottom Width:
Side Slopel:
Side Slope2:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

Depth (Min. S):
Qn/l.49(S)1/2=

A(R)2/3=

2.1.6
2.0
2.0
2.0

0.030
0.030
0.110
0.50

0.28
0.252
0.253

UNITS
cfs

feet
l/m1
11m2

ft/ft
ft/ft
feet

feet

r

r

Required Depth:
Area:
Perimeter:
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

0.78 feet
0.70 ft2
3.23 feet
0.22 feet
3.08 ft/sec
Not Needed

r
!

CALCULATION:
(Velocity Check)

Depth (Max. S):
Qn/1.49(S)1/2=

A(R)2/3=

(1.19
0.131
0.133

feet

r
I

r

r
I
l

[

DESIGN CRITERIA:

Required Depth:
Area:
Perimeter:
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

Bottom Width:
Side Slope 1:
Side Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Min Channel Depth:
Riprap (Min S):
Riprap (Ma>: S):

0.69 feet
0.45 ft2
2.85 feet
0.16 feet
4.78 ft/sec
Not Needed

2.0 feet
2.0 l/m1
2.0 11m2
3.0 %

11.0 %
0.78 feet
Not Needed
Not Needed
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HanSER
allER

&lUCEIRC
~~;:"~~ :::::-TED-zh,7=
FIATURI __....<::::~:-"Z~_""':"'7"""T'::~_______CHECKID-=r~=---
~ROJICT NO. COb 1(IOa DATE SJI.

701a/~ :: ~3tJ ;jl O.Ot'J/7S
@Jh/becr.::
~vdf~hj):

t:A/ 4 ~

90 /. D t)·7Z3
98 ./. / /.~Z<:f

-
~":tJ.778 eN= 9/0

/h'C!jl/~;{Q?: /.55'//7C~ (/0 VII 6JI")

);lfc/rau,1~ unrM:: 5lJo -b I
s/o-pe= ~'t'~.?(/6o) - '7i2

~~O (/./) - . C>

Calculakd Run~ 4kr: ().8Z c,f

l
r
l

l
[

/)1'I&h ZJ~£i!!.
I

;S1?11~:- z~

$~~zt

1
d~I.D-J-. 1.-- _

I -6t -tr~~-?tJI;/at cknnd
6:;'0

1
,IJ1=z/ /1-==0.0'3

lj-; 2. ?a H4 <-5:0 ~

1J:3,';ttnt ~//1;'P
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r
Val1~y Camp Coal - D-6 Runoff Calculations

r
t

AREA= 1.1 ACRES
AVERAGE BASIN SLOPE= 9~9 PERCENT
CURVE NUMBER::: 91.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH::: 500. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0434 HOURS
C3= 85.1915

QPCFS= 19.17 CFS
I TER1~TIONS::: 8

QPIN=17.2837 INCHES
SCS 6-hoLlr

==============================================================
ACCUMULATED

TIME RAINFALL
HOURS INCHES

RAINFALL
RUNOFF EXCESS
INCHES INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOl,oJ
HYDROGRAPH

CFS
==============================================================

========:=:===========:========;:===:======:::======::======:=:========:=

r
t

!

r

I

r

r

1. 43
1. 45
1.46
1. 47
1. 49
1:,5()

1..52

1.55
1 .. 5lJ
111 5~3

1.59
, .61

.:::.41
2.43
2.44
2. ·46

~.., z::: ..-..
- 'I ....J •.:..

t··.. ::::-;

,'" ;: ::5~~·

,,~, '::::"-;"

.1976

.2000
" 2()25
.2050
.2074
.2104

.2189
a 2232
:1227·4

.2359
" ~2.(+(}2

.8323

.8489

.8655
" 8f:321
.8986
.. '?152

..... ·(·~·t::·q·

.0000

.0000

.0000

.0000

.0000
,,0002
': ()()I:):)

:I (;(}()4

,,0006
.0009
.0011
.0014
.0017

.2480

.2585

.2691

.2798
11 29(j7

"3:1.:1.8

...,. .
-, •• ::' ••~. p- •• : ••• '!

.0000

.. 0000

.0000

.0000

.0000
,,0000
o. (>()() 1

II ()()()2

. 000~;2
" ()()(i2

'. (j()(j3

;' (i(>(i3

zt ()()(>3

.0104
It (>1(i5

.0106

.0107
,,0108

.... .~....,. ....
;1 l.jl.).~:l •.)

(",{', ....
.... ; ...,...

. -.
...........'

.0
3.9

14.7
19.2
16.2
10.8

3.2
1.5

~

• ,I

.3
• 1·()

.0

.0

.0
• (i
.0

,,0
II C:l

l",

.00

.00
" (it)

.00

.00
,,00
.00
• ()i)

......
'<t I. M '.L

" (;2

~ (>2

~~

• .:' ,I

'7Q
• l ..

. 80

.81

q ,..,
'I \_.:: ••

.28
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T~apezoidal Channel Flow Calculations using Mannings Equation

-'~

r Client: Valley Camp Coal Company
P~oject No.: 007.11.100

Channel Section: Ditch D-6

Datl"'.:>:
Time:

Computed:

18-!"1ay-89
11:42 AM

PGH

r

r

GENERAL CRITERIA:

CAL.CULATION:
(Ch':-3.nnel Depth)

Design Flow:
Bottom Width:
Side Slopel:
Side Slope2:
F~iction Facto~:

Min. Bottom Slope:
Max. Bottom Slope:
F~eebo8.rd~

Depth (Min. Flow):
Qn/1.49(S) 1/2:::::

0.82
0.0
2.0
2.0

0.030
0.02
0.02
0.50

0.42
O. 117
(>. 117

UNITS
cfs

feet
1/ml
11m2

ft/ft
ft/ft
feet

feet.

.. ,

r

r

r

~

l
~

[

DES'~ C3i\! CP J TFF:r. (.\::

Pe~:i. met!:?!'"·:
Hyd~aulic Radius:

Pr:;:lquir-!.:d D!·?pth:
Ar'!'2i:! :

P?~im~?ter:

Hydraulic Radius:

PC::'+:.+:.~·:m !/..)1 dth:

0.92 feet
0.36 ft2
1.89 feet
(};r i:::? feet

Not Needed

0" ·~·2

O. 117

(1.92 'feet
0.3,-:· ft2
1" 89 'feet
0. 19 f E-:>E:>t

(}:I (i

t ./ fTI 1

). " ...' .:

·f t./ -f'c.
() :. c1 ~,"2 {.: (.:.? f~,: 't:.
i\i 0 t \1 E:~ (2 r.:! {":' c:'



r

r

HanSER
'IlLER

&lUCEmc
:~::,:,~
FEATURE -

PRO~ECT NO. <22Z//./00

IHEET_OF

COMPUTED zt:u--;Z-=
CHECKED~I~ ______

DATE Si'll

6f' irajkOJlcIaf~ila/1J

6 =DJ 1Jt:;Z I 11-::- 0.6?

r
!

r

r

,....
I

r

~~/ ,!fftt::z ' 451~ tJ.t>OI7S- =~.~CH

CAl":: 9~ (ctIJht/it'd)
lkajJ/767!(/)J :/:55/#cj~J1 (It:; yr, CR A,,)

J;rd~atlAc k/Jf~= .sal) ~/
_(/~Q))(s-){/CO)

sio/Je - ~~O(~.8) =-Z3.7%'

talculaJ6::( £~/1-()~ 4J7?Jr-=- t).S-7c,{

~lt:h Z'eo9J1
v

!k#!:: Z'%

~~~ 8'%

r

r

r
i

r
l

l
l
[

1
t!1.D'

l
lj-::lSl fl/~ <!..5:D-fCt

ex
~

No t/i1JnJ J1~C~S~rr



r
i

r

r
i
I

.- D-7;~; RLtrl0f·f

AREA= .8 ACRES
AVERAGE BASIN SLOPE= 23.7 PERCENT
CURVE NUMBER= 90.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 500. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0292 HOURS
C3= 12\~ p 4273

QPCFS= 20.69 CFS
I TERP,TI ONS= 8

QPIN=25.6497 INCHES
SCS 6-hoLIl'"

==============================================================
r
! TIME

HOURS

ACCUMULATED..
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

CFS
==============================================================

1.52
1.55
1.58
1. • 61
1. 64

7 .. '~1.

l""'\. _""
.::~ D ••~,,,+

.l:.. :: 5'7

.2147

.2233

.2319

.2'+05

.2·'+91

,,708t1·
.7419

.8089

.8424
,,8759

::9335
, cN',25
9516

.0000

.0000

.0000

.0003

.0006

.1480
• J. .'S56
.1839
~ 2(>27

,.., ....,,"") 1
tI.,;..k.,;..J.

.2421.

"'"l~-'.. :;:."" ./ C~

.0000

.0000

.0000

.0002

.0003

~()1~'S?

II ell / b

. (118::

.0189

.0194

.. (>2(>(i

" ()~2(}5

'/ ():t 5C}

" (H)57

II {)()S7

.0
2()" 7
6.7...,

• !

.0

.0
·()

" (;

• (I
&t (>

" ()

.0
....,

" ......

,,0

.00

.00

.00

.00

.00

.t+ '7

.49

.51

.54

.,56

. '~·6

====:======~==========================:~=:~======================

r
I HYDROGRAPH PEAK=

u ::(1·4~;3

II 3(>(>t.:,
'I :3()6·tt

,: 5'7 c .~: <~-:.

" (>(>58
,,(}(i58

If (i 1 '
:r J.b

, 1. c:;

r

~

[
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Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Ditch D-7A

Date:
Time:

Computed:

12-t1ay-89
03:09 PM

PGH

r

r

r

r
I

1

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

Design Flow:
Bottom Width:
Side Slopel:
Side Slope2:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

Depth (Min. Flow):
Qn/1.49<S)1/2=

A<R)2/3=

F:equi r-E'"d Depth:
Ar-ea:
Per'i metf:r":
Hydr-aulic Radius:
~iel Dci tV:
Ripr'ap Ck (~)<5'"'):

UNITS
0.57 cfs

_.
0.0 feet
2.0 I/m1
2.0 11m2

0.030
0.02 ft/ft
0.08 ft/ft
0.50 feet

0.37 feet
0.081
0.081

0.87 feet
()" 27 ft2
1. 65 feet
O. 16 feet
'"' 1 '-j ft/sec.-" .L t...

NDt !'-.leeded

feet
ft.2

're(:='I:
·ff.?f:.-:a1.:

f ~?{:-?'~.'.

1" ~27

(l" 29

(1:,13

0.79
0"16

0.041

Depth (Max. Flow):

Requi r-E~d Depth:
I~r'ea:

F' f?r- i met er- :r

r
)

r
!

r-
I
t

r
l
~

[

1./ rn J.

:.: .J.. ./.~ +.
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r
i

!

I
I
r

I

HaRSER
tillER

&lUCEIRC

l)-78

7Pi;/~". ~"tJ.(%)/7S

~t~b~4: /S"r

~/f/ /I CO
98 .0.3 /.~7
90 /.3 c)..723

-
a-=~·f37

SHIIT_Of

COMPUTID~~
I

CHICKID~---n-:-+=--
DATI

tic; ~5tIH/~ ~~o ttA-
~

~ uit/hi ffiU;/tJcI--

-6t /;Ya;;~.:cv,daf e-k1nnd
b=I.O J 1"'1=2 I l1~o.63

'&c'l!'/;6£n7 ~/.~S- //7tChc.J (It) yr, 6Ar)

h'1drau/fc k/J#-: 7t't' I

t'"~~ ~ (187-,)(S-Xla» ==/3.?~
..;/~t 4%S?PO (/.w) /0

&ka~1zI ,e'a;,-O/',? -:::t:? ~7?;/:' /.Z7ctf

!JIll; ~/f?'

p'1?}//l: lfSfi.
,Y~, 1/%

1
d=/.o'
-l-------r

r

r
I
!

r
I

!

r
!

r
1

l
I

r,
,

I
I
[



r

AREA= 1.6 ACRES
AVERAGE BASIN SLOPE= 13.5 PERCENT
CURVE NUMBER= 91.9
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 700. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

r

r-,

,_. ,.N..-...../ ...-r.•.•·...
r···!···~L.! ,..i:::' t_, ! V~112Y Camp Coal - D-78 Runoff Calculations

TP= .0468 HOURS
C3= 79.0230

QPCFS= 25.87 CFS
ITERATIONS= 8

QPIN=16.0323 INCHES
SCS 6-hoLlr

==============================================================

TIME
HOURS

ACCUI"lULATED
RAINFALL

INCHES

RAINFALL
RUNOFF EXCESS
INCHES INCHES

UNIT
HYDROGRAI?H

CFS

OUTFLOW
HYDROGRAPH

CFS
==============================================================

,.....

r
I

1. 29
1" 31
1.33
1. 34
1 fI ·':'-'0

1,.37
1.39
1 .. 40
111 ·42
1.43
1.45
1 .. .(j.

1" 4::3

.......
..... ': .{.I.i. j

...... -.:t.

.._" ...+ ...

,..... H I,"" .<+ ..'7J

_,. ..~·8

...... "- ..
.". :"', I

~-~ t= ..~
.z::. If ~ ••' ••••>

..•.....-.; ' -

....•:

.1741

.1768

.1794

.182l

.1848

.1874

.1901
, 1927
.1954
.1980
II 2(H)7

. 20~'::4

.. ~2C}6(;

( ....._ n .."",

~ d·.~'.<.t ..;~

.9057

.0000

.0000

.0000

.. 0000

.0000

.0001

.0004

.0005
• (>(>(>7
.0008
n (lej 1(j

.. ~0:l ...._
,-. ,.......l"-,.

II .f.:. '"'1.";' ..:;.

.., 3(>55

....::.1./ w
:: 33(:3

'. 'M·"M.
1'7.":

tl ::,:~~I..)'.}

.0000

.0000

.0000

.0000

.0000
/I ()(i(i(i

D ()()(>(>

:r ()(;(!(>

.. 0001

.0001

.0001

u (;118

.. C>121

.0122

.01°25
,,()1~:=

:l ()cl:~e

n ()(j3·Y·
.,'-', ('" .•~ .:"J.

..~ '':!' :::::
./ .. : --..

.0
5.2

19.8
25.9
21.9
14.5
8.3
4.3
2 .. 1
.9
.4
112

_0

,0

I: '•.:'

.00

.00

.00

.00

.00

.00
,,00
.00.()()

" ()()

.00

·1 .'
.:. 4 ..:.

1.1122
L24
1 .. :25
i ,-,.-•
.'." .~/

, .. 13

·/5:.5

r
I

l
[

.1 •••... •• ..1
I .. ~::: ~.. ;:::.
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r T~apezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Company
F'I~ 0 j ec t No.: (107. 11 . 100

Channel Section: Ditch D-78

Date: 12-May-89
Time: 03:05 PM

Computed: PGH

o. 18 fee·t
3.33 ft./sec
Not Needed

r
I

r

GENERAL CRITERIA:

CALCUI-AT r 01'.1:
(Channel Depth)

Design Flow:
Bottom Width:
Si de Sl opel:
Side Slope2:
F~iction Facto~:

Min. Bottom Slope:
Max. Bottom Slope:
F~eeboa~d:

Depth (Min. Flow):
On./ 1. 49 (S) 1/2=

A(R)2/3=

F:equi )'"'ec! Dept.h:
A~ea:

Pe~imete~:

Hyd~aulic Radius:
Velocity:
Fhp~ap Ck'(~}<5?):

1.0
2.0
2.0

0.030
0.05
0.11
0.50

0.25
0.121
0.121

0.75
i).38
2.13

UNITS
cfs

feet
llml
1/m2

ft/ft
ft/ft
feet

feet

feet
ft2

feet

r
!

r,,

Cr,:)LCULI~T I ON: Depth (Max. Flow):
Qn./l n .l~9 (8) 1. ./2~::

A(R) 2./3::::

Requi~ed Depth:
A~ea:

Pe~imete~:

Hyd~aulic Radius:
Velocity:
Riprap Ck (\}~:5?):

.-. ,...., ....
!.Ni " ..z::::I,_,

(i:: C>'7?

0.70 ·fee·t
0, :28 ft2
1.89 fel:-:?t.
O. 1. 5 f EH?t

4.54 ft/s:·ec
Not !'.!",=E·,dE=,.d

r

r,

l
[

Bot t.om Wi [H.h:
~3i {:jF= 3J. !.J;:::~f2 1 ~

Sid{,:., SlOpE:' 2~

Minu Bot-tom Slope
Ma):. Bot·tom Slope
Min. Channel Depth:
F:i P~i:\P:

1.,,0

2~ ()
(>., (}5

of f:=p~·t

1 /tn 1
1. ./m:2
;I~. /;. +.
ft./ft
;. c'!!f==t



r HanSER
allEn

& lUCElI\c

SHEET OF

COMI'U+7=
CHI!CKED~__

DATI! "It/Ii~

£)-8

/. /7elf

-= /. 0 a~n!'.r

- /·3 tZ:
- CJ.Z ~

_tJ ..7Z3
1.~2er

~=o.9CfI . a=9/.Lj

ka,R1;/'*m ;; /SS-//Jc.j,~J (/6 yr/ G/'r)

nrc/malek~~~I'
5~ It1 ~ (3'~ )(s-)(106)
~ 43;~6 (;'S) =2~.O%

{blcu6h 1&110#

r

r
I

I

r
r

r
I
I

r
l

;Orih ~sin

4m,h: 2% ~ irtlt!~~/MI Ch:1l1nd

;J1'J'1()i.: /J% 6;;D, /11,:2 , /?1z :/S;-". 71:;<0.0]

r
l

r

?1st:, Roa/wa¥ j)es/f11 v-=3.n~ ~s-:c>,qft.- ~

~ k/t/iJr ~~tI/I';t:(
e ""2- I-
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r
Valley Camp Coal - D-8 Runoff Calculations

AREA= 1.5 ACRES
AVERAGE BASIN SLOPE= 26.0 PERCENT
CURVE NUMBER= 91.4
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 600. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

r
TP= .0305 HOURS
C:5=:i.21.3839

QPCFS= 37.25 CFS
ITERATIONS= 8

QPIN=24.6265 INCHES
SCS 6-hoLlr

==============================================================
ACCUMULATED

TIME RAINFALL
HOURS INCHES

RAINFALL
RUNOFF EXCESS
INCHES INCHES

UNIT
HYDROGRAP,H

CFS

OUTFLOII-J
HYDROGRAPH

CFS
==============================================================

r-
I

1.37
1. 39
1.40
1., 42
1." ...13
1" 45
1 " .'1.()

1.49

.1872

.1898

.1924

.1950

.1976

.2(>()2
/I 2{)28
,2054
,,2080

.0000

.0000

.0000

.0000

.0000

.0002
,,0002
II (i()(>:3

" (H)(14

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0
18.2
37.2
26,,3
12.0

1.3
.4
,,0

.00

.00

.00

.00

.00

.00
,00

.00

,,33
" ••••1 ,._'

~76

":o-r..::

:t n (l5

.. 1 '71 a .i. ...

1." :1.3
1,12

111 t '.'::

1.09
1. 11

1. 1 ':3

n (}

:: l..•.'

II ()t)33

" e'1 .t. ..•• ~

II () 11. '7

• (>112
• Ot 13
,,0 i 14
, "Ii 1 b

I: ~:::;.t~f·:29

,,346:1

.. :~;; ~·2~5~2

, :::;;298

If ~2555

:12898
:t :3() 15

:: ::2782

.9Cl99

" ~3575
:r875(;

1I8221~

.9340
,,9387

.8400

2,. ~.59

,""'\ 1- I

•.;;,: II .~:I\':J

-" ..:!.

:~" ,,+ ..::

,....

r

r
l

T I 1"1E:: TD PF.::;:'~I<=

F' L; i\: ;'~~ ;::- '::- 1•../ (J L U!"1E::;

[
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l Trapezoidal Channel Flow Calculations using Mannings Equation

r
Client: Valley Camp Coal Company

Project No.: 007.11.100
Channel Section: Ditch D-8

Date:
Time:

Computed:

12-!'1ay--89
02: 56 P!'1

PGH

1,,,83 ft/sec
Not !"Ieeded

:3,: 73 ·f t./ ~~·ec

r
I

r

r
I
I
l

GENERAL CRITERIA:

CI;LCULAT I ON :
(Channel Depth)

Design Flow:
Bottom Width:
Side Slopel:
Side Slope2:
Friction Factor:
Min. Bottom Slope:
Max~ Bottom Slope:
Freeboard:

Depth (Min. Flow):
Qn/1.49(S) 1/2:::::

f~ (R) 2/3=

Hydraulic Radius:

Depth (Max. Flow):

ReqLti red Dept!;:
Ar- ~=:" :
F'er- i fTlet er :
Hydraulic Radius:
Velocity:

1. 17
0.0

15.0
. 2.0
0.030
0.02
0.13
0.50

0.167
O. 168

~) 11 77
0.64
4.73
(). 13

~);; 19
..•. .-.' ~

"') If !....I.~'I~

(ill 1~.:9

(!:r 31

UNITS
cfs

feet
llml
11m2

ft/ft
ft/ft
feet

feet

ft2

feel::

·f ('fe.'et.

£·1- ,.,, ..~.~

r
f\!I.....\- h.1 ,•••. , !"; '0':
'-';-.,..- -, '.::; "::: ..

Sid e S]. Dp ('= '?:
M:~rl B~~·t·t(~tT) S:"Jp9 :

.l :.:J " I",' '1 " r-. i... ,: :,; J.

[



r
I

r

r
l

r
I

r

-I

HanSEn
allER

& LUCEmc

P-9#, l)-98
• => -

"..,~~&J
PRO~.CT ~
I'UTUR.:D :B
PRO~.CT NO. /)()z./I.IO()

SHEET-L.-OF

COMPUTED~
CH.CK.D~7~~__

DATE Si I

r
I

Di '!::::h

Su.mfn~·::\r"y' c:f Ditch C2pacity at

~:3 1. CJ P ;:,:~ C: !\j
II., \

J\ /11 :'

~Ji:3.1 cam

:'" .~:: -::::. ~.

r
I
l.

r

13{'~

13r;
13B

"! l .. '''::;
. j. ',,-' .~ •• '

2u (;

1." 4

::::. 'i

()" "7
...... c~

...... ,; '-'

1.1

'':} ,::....... :' ....'

-.:;' ..::' -, ,,:.

::.. ~-; " -.."

80,7
'31" 7

",t.

", ,""
t.__,' 'I .i-4-e:.

0.67

1 r.::: ....,
J. ,. '._' .:

'-' ..
.::::" .t ..:..
...... I 4

.,::.: "I':::' .~

(; <= .,~.:::~

(}l: 757

r
i

[

It l1()k~1, t1[{ ,6a4/n il1 9UM:l7{,:' citlkrs flcrn U!C;c-
al/aihf,/e. t

Jltk'f'l4k /hclll~(- G!cu Czk --fk lin/!.;, {CJlcctlra';;;h.. V5 I tl'j
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r
i
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SHUT -z,...-- OF

COMPUTED~
CHICKID~"~~
DATI

r
7'h ~ IM/n

4() ~~.t;l) (Railrt!Jt:!t~1 ~~'&'d /?7bsl cl&ft- I . IJJ~~
-I'h ~ua.) 7

,.... ~ -/,: -:: .Lj i /J1lnu.£.r
;CJ.t)7~ Aat~

r
I

I
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1

r
I
!
l

~-ral1 i!YIJ,eo" t/$/hf' t::'a&~th*/ -z(.
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._•. !':\.i. ~:L~.l. 3'1::2. :~n

AREA= .1 ACRES
AVERAGE BASIN SLOPE= 17.2 PERCENT
CURVE NUMBER= 90.0
DESIGN STORM~ 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 12~. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR
USER INPUT TIME OF CONCENTRATION= .07 HOURS

TP= .0488 HOURS
C3= 75.8125

QPCFS= 1.55 CFS
ITERATIONS= 8

QPIN=15.3809 INCHES
SCS 6-hour

==============================================================
ACCUMULATED RAINFALL UNIT OUTFLOW

TIME RAINFALL RUNOFF EXCESS HYDROGRAPH HYDROGRAPH
HOURS INCHES INCHES INCHES CFS CFS

================================-==========================-==
1.54 .2221 .0000 .0000 .0 .00
1.56 .2269 .0000 .0000 .3 .00
1.58 .2317 .0000 .0000 1.2 .00
1.59 .2365 .0002 .0001 1.6 .00
1 ~ 61 .2413 .0003 .0001 1.3 .00
1. 63 .2461 .0005 .0002 .9 .00
1.64 .2508 .0007 .0002 .5 .00
1. 66 .2556 .0010 .. 0003 "':!' .00.. "-'
1" 6"7 .2604 • 0'eTi 3 II ()(}(>3 . 1 .00
1.6'71 .2652 .0016 .0003 .0 .00

2.40 .8210 .2097 .0107 .0 .'06
2 .. 42 .8397 .2206 .0109 .0 .06
2.44 .8583 .2316 .0110 .0 .07
2 .. 45 .8769 .2428 .0112 .0 .07
2 .. 47 .8956 .2541 .0113 .0 .07
2.49 .9142 .2656 .0115 .0 .07
2" 5(} .9308 .2759 11 (11()3 .(~ .07
~2 .. 5:2 .9358 .2791 • i)()32 .0 .07
2n53 .9408 .2822 .0032 .0 .06
2.55 .9459 .2854 .00:32 .0 .04
2.57 .9509 .2886 • (i()32 .0 .03
21158 .9560 .2918 :I (>(l32 .0 .03
2.60 .Q610 .2950 .0032 .0 .02

========================:=================:===================

HVDROGRAPH PEAK~

TII'1E TO PEPd<=
F:UNGFF VOL.Ul"1E::::

.07 Cf~5

2 n 5 t:) HOLtr'S

D (H) Acre-Ff.-?et.



HlinSEn
IILLEn

& LUCEmc

CLIENT ~~2
PROJECT ~
FEATURE ~
PROJECT NO. 427,://./04

SHEET-L-OF

COMPUTED ~/~
/

CHECKED~~___

DATE S-///?/I??

.fry -irape~/dd dan/Je-(

/:J~O', /71=="2 1 n=-O.03

0/=75'" (2~fi s~/~)

?mc'l/~,{On :: .;.65 ;ht-k

I1Ij$dt/h;' knJ/-h:: /8a?;> /z!
(/7CJ6)(86) (IC)())

slOjJe -; 4'.5;5bO {l2:tV "; ,2-1,-.1 'Z

Calculd~/ A-tndl'i
.

ZJ;kh O~5;j?J

~ml)1":: zez
SI?1~ =a~

e =

J

Vm~: LCJ?s L 50 J;:s

,.vi> 1",,"7 ~",;-J
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" tj..,.::

:I 1·4
~ :26

t-\'-,
.. '._}.;z;:'

.00

.; -! L

.:. '" .,••__c

.;. i ,-,
1. :: .i .•::.

SCS 6--hCJLlt-

QPIN= 5~6460 INCHES

.0
3.7

1. ():: 5

.",'-1" .....

••..> •..> t: <

:;::-; 1..
....;." :: ~-'

'72:: '7'

22:=·6

UN I T OUTFLm'j
HYDROGRAPH HYDROGRAPH

CFS CFS

"'/:2:: ~37 C~F~3

.... ',.\. .-:..;'

....... t. ~'.~

.···•.····.··7·

.... ' "-' ' ...' ~._.

........... '":: .j

" '-." j.

,",{~, .y, i~
:;' -... j •• _ .. •i. ,._'

.CUii

.0000

.0000

.-'..~.'. C=.: :
l ".,

.-~ .-,~.~ .)..~

"< ••. ' ~ ••~ -

'~'C ".'. <}
" '._.'.;: ,;.. ,...

" (} j. i·1 ...•.

.0000

FU4I NFPILL

I r-.lCHES INCHES
RlJt\~OFF· EXCESS

~.' ..• ..,; _.., ,

... ~ .' ,
" '-'/ t::~ .•.:. ,;"

:: 8<)4~i

17 65~~6

a6831
.71.35

ACCUMUL!~TED
S:AINFPILL

INCHES

.....
.:,- " .

....•. :::;'::::-

....
.,::. .. "-..' ':.:'

.-, ":r ._;
.J.:, ., ",.;' ...·r

~? "j :::: 1

.-:, ..,-<::-
.,:- " ...' .:

....,. J' .:

.r::.:l~.O

TIl-'ll:::
HOURS

f-·· ..::. ::::: :27 .. 8:2 c7':3

==;:;::.::::::'-:;::;:= ==::::::::=:::::::===::.:::::::.:::===:::.-:::::::::.-:==::==::::::.-:::==;::::::::::::::====:==::..::::-.::=:.-:::::;:=:::::::::;:::==============:=:=

MINIMUl~ I!~FILTRATION RATE= ::Oc) IN/~?

=============================================~================

AVERAGE BASIN SLOPE= 24~4 PERCENT
CURVE NlJMBER=~ 75.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1800~ FEET

....., '7 ::~~ ,···._·-,·i i::-
" 1.. __' ". .,,::.

~ .....
., f

,.' .:;" ....~ "", .... "'...- ...._'.' ::::' .... ,...;;,- .

.....:.:,/:
: .~.

"";-::.

, ,i"-J '.:- :::::



Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Co.
Project No.: 007.11.100

Channel Section: D-l0

Date:
Time:

Computed:

12-Jul-89
02:34 PM

DEH

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

Design Flow:
Bottom Width:
Side Slopel:
Side Slope2:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

Depth (Min. S):
Qn/i.49(S)1/2=

A(R)2/3=

1.18
0.0
2.0
2.0

0.030
0.020
0.030
0.50

0.49
0.168
0.170

UNITS
cfs

feet
l/mi
11m2

ft/ft
ft/ft
feet

feet

F:equired Depth:
Area:
Perimeter:
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

0.99 feet
0.47 ft2
2.17' feet
0.22 feet
2.51 ft/sec
Not Needed

CALCULATION:
("/(=: 1oc i ty Chec k )

Depth (\,,·Ia>:. S:;:
Qn/i.49(S)i/2=

~)(R)2/3=

(>.45
(j,. 138
0.139

feet

ReqUired Depth:
At-e .... :
Perimeter:
Hydraulic Radius:
\jelocity:
Riprap Ck (V<5?):

0.95 feet
0.41 ft2
2.0i feet
0.20 feet
2.91 ft/sec
Not Needed

O. fifi feet
i'-.ic)t Needed
1'.10 t Need ed

DES I GN CF: I TEf~: I (~ :: Bottom (.1Jidth:
~::;ide S 1oP~? i;:
Side Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Min Channel Depth:
f:;~.i.p~l-ap <f"loin S)::
FUpr-ap (l'ia>; S);:

(: It (,

2. ()
2.0
:2. ()
:::;: d ()

fe€.~t

l/mi
11m2
=1
i.
·1
i.



HlInSEn
IILLEn

& LUCEmc

SHEET_OF

COMPUTED 7?27=
I

CHECKED~~___

DATE 57// ,b;::;<:;;

D-/2/1 .

7iJ;hII!r~a ~ /!o -* 0 .DO/7:;
?-'Jve.cI=
a1'J! -:r

eN

= 0-2 t::k- .
= 0, / Oc..

0./ Clc

o. /
1)·1

98
9D

/.?21
0·72"3

45"-=- /.00

#('~iPi-hhOn -= /.~/nc~ (/CJ vr, ~h"'-)

hfjc/raul, 1C'11[M= ar~1

5/ope ~ (~){$) (/C:OI "Zi t/%
~ %QgO (.2) ."

?!7-t Wsi/7 /'7:.-~~_mefr0' d~ IJd!aiM ~(j It

a J1attjf//.· / .

"C:;1ulC-~ zf ·u5//71 /Klvtna6 htclh<J~

h~ i0--6U'1 $7rsYm ZJr?I,rlClff: tuktla. Iklnuq -I/tr-( !
!J; M/thl /110;zu1J"kh 'E~-tXrs (1J1a/c/' /1&'1')

-i= It; r#()
w~e "-k: -affU "/cmceh&ch~r; (1n;l1t.1~_~JJ

-6f,-'" ~l-~cl7'%w 6ffJe (f11/lluk~)
4 -= /rave! ilh1c /n dtlch~u)1tL lUytrft b&')

/ - (;. g )(1. / - C/o) \/L. UJ/uu L- I
z;{:: - zoo

{IS s ~ ZLjJI%
c/o::: <:::?SO

---



HlinSEn
lILLEn

&LUCElIlc

SHEET__OF

COMPUTEDZC2~
CHECKED __( -r------

DATE

+7 -IrtljJ~.:zl)ICIa/cknnd

:/..:::(), 1'1=2, 'l~ D. DJ

IJ= I. (P -rzo4 L s-:0 ff'/~~

. /Ja Un/,,? nrut~
C:

~
d-:/.o

r »
-1_-----=-2-_



r
r
I

rl_

AVERAGE BASIN SLOPE= 24.4 PERCENT
CURVE NUMBER= 94.6
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 200. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR
USER INPUT TIME OF CONCENTRATION= .09 HOURS

==============================================================
r
l

TP=
C3::::

.0585 HOURS QPCFS=
I TER1~T I ONS= 8

QPIN=12.8171 INCHES
SCS 6-houl'""

r TI t-1E
HOURS

ACCUMULATED
Rr;INFALL

INCHES
RUNOFF
INCHES

Rl~INFALL

EXCESS
INCHES

UNIT
.HYDROGRAPH

CFS .

OUTFLOI.>J
HYDROGRAPH

CFS

" 10

..1 r··.
I: .1 t:5

.1.--'
~ 1.:.::

r. (i()

:r 19

.17

II (i()

n (i(;

• :to

# 1 f:3

" ~. :....'
;:18

.00

.00
~ (j(}

:r (;(;

:: ~:)

:: (i

.., (}

.0

.0

.2
1.3

:: (}(}38

" ()() :~:8

;, ()(}38

:1 (j()(}(}

0: ()()() 1

,:~) 13·4

:: () 1. :37

:: ():t38
:: i)13Et

:r (iCi(>()

=- (}(;()t)

.0000
zr (H)(H)

11 ..

.~+ .t.~ I•.) .I.

:1 t._.:t.jt....I,':}

:1 ()(}()8

1 "".' c:·f ':::

fI ()(;(}()

II (ii)(>()

R (i()()()

~ (i(}() 1.

.0000

• 84f::J:i.

.• 1":::;::;0

. 1281

.l212

.1131

.1151

.1172

J." ()5

• '~4
::95

2 a ~.:'i()

.. ._. _oy

1 :r 1••)./

1 :: ~:)2

..~.••• , ••11'- ." .• r-. '···.l..···
-. .:. ;";;:::. i L.: .-. '::.: -, ....

=====================================:=========================
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Trapezoidal Channel Flow Calculations using Mannings Equation

l6-l"1ay-89
02: 13 Pt'1

PGH

Date:
Time:

ft:2
feet
feet

feet

ft/ft
ft/ft
feet

UNITS
cfs

feet
l/ml
1/m2

"feet

CompL1ted ~:

(>11 {)

2. ()
2. ()

O. 19

()" (>2
(). (j2

() n 5(j

0.74

(}:I (>27
(i u (i27

0.030

Riprap Ck (V<5 7 ):

F'er- i f!H~ter:

Hydraulic Radius:

Depth (r"llin~ Flo~~J):

Qn/1.49(S)1/2=:
A (F:n 2F::'=:

De:5ign Flot....::
Bc!ttom ~\Ji dth:
Si de Slope 1:
Side 810pe2:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

Client: Valley Camp Coal Company
Project No.: 007.11.100

Charlnel Section: Ditch D-12A

CPILCULATION:
(Channel D~=pth)

GENERAL CRITERIA:

r
t _

r

r
l

[

r

r
t

·ft2
feet

feet
feet

:t./ rn::~:

-ft/ft

:2:: ()

1" (i9
O. 11

0.12

Ripr"ap Ck (\)<5~?):

Hydrat31ic Radius:

Min= Bottom Slope

:::.:' 1 CJ ~~~ :::J J. c:: p t::? ,L::
;-... :

~_-:: 1 D E::' :::~.f. C) p F:£' .::::. ~

r
t
I

rc.

[

L

r
l

[

[
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HanSEn
IlllER

&lUCEmc

() ~ 128

CLIENT _'.::!:'VAL:u,.'·"""'@-=1.···~I~-.Ll··btte'ZL·•. l..L..•. ._.. _

PROJECT --LJ.?r?2%~'J1:L...<rLC--..- _

FEATURE_---:--:~_--:----_-----

PROJECT NO. 007, II, Ix>

SHEET_IOF__

COMPUTED L)~
CHECKED~~_

DATE 5 II

[

[

r
r
1

0, tJ,3 ac.. !J/5-fvrbeel
c), Z3ac JJ&u<::c1

90 (j,723
9~ /,32<7

r
r
!

~

i
i

r
t

r
l

[

[

r
L

r
l ~

[

/~2aIP; /, 55 I~

Jlrcl LaJ67}f-': ..53t' /

~.-=>£ = c:k5'7d) 5{1oo) ;:;. 31,~%
435evo (t?,8'~

fctleu/o~/ecI EI10-f7 ~~; 0,71ch



."":

..._,.
.. b.!

-: ..:......

• (H)

............,.
;J;.- i .,.;:-

~·r-.

::to /,,L,

~'t' .;
:' 1'1.

::5,1

.00

.00

.00

.68
:: :7(f

[}LjTFLD~J.

HYDF:OGRAPH
CFS

.; ()

0: '.)

,. \.'

• f.)

..-~
-"".'.J

1 It (1

GPIN=31.6169 INCHES
SCS 6,-·hOLtt-

.0
27.4
8.8

HYDROGRAPH
CFS

iL. ',•. 'or

....1.' ~r ·f .•=:
'" ".,;' .;,. .1~ ,_"

,.... -; .~.;

.' "..lJ. C-.i

.0000

.QOOO
" I)()(j(l

EXCESS
INCHES

.~"' ""7....,.. 0'""\
.I .r.::.../ ''':'.:;:'

.3700

.000(i

.0000

.·0000

.0002

QPCFS= 27~42 CFS
I TE'F~~A ~r I'o:,r'~~s';:~-: 8

RUNOFF
INCHES

Q 1719
~-1759

.1598

.1638

.1678

Rf~INFPILL

INCHES

:.;~ '~'7
.::~ .:l ,'._' ."

2 ",I·lei

1.26
1.28

1.23

.2 .. 5.~

."" :;::;.:~...::.. .

TIl'1E
HOURS

, ':.'.

=':::::::::::::=::=-,===,==='==:::::======:"'===::::::=:==='~::'-::====:::::::=:====:::::=,==::':=::::=::==',=======,=,====

CURVE NUMBER= 92.6
DESIGN STORr'!:::: 1.55 INCHES.
STORM DUHATION= 6.0 HOUF:S
HYDRAUL I C LENGTH:::: 530 • FEET
MIrl.~ I t4Lit~1 Ir~F ILTF~A,T I ,(Jr~JR'ATE,:: .. (H) I ,J"\;J /H'R

~VE~~GE BA2IN SLOPE= 31~6 PERCENT

====;=~=============================================~========~

=.=========,==':::::=========:::;==,======:'=====..===,:=;:::::::::::::::==='='==.=====.===='=====
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o

o

o

o

o

o

o

o

o
o
o

I



~.__";;;'~~@+#~MM~:~_.
&LUCEmc PROJECT NO. CK2Z.//. lOa DATE

~~ 4· 78" nll~t{k
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FFOJi:::CT Valley Camp Coal - D-12C Runoff Calculations

AREA=
AVERASE .J;'r"'fi:1 Ln r!~~logjE'=F;'

CURVE
DESl
STORM
HYDRAULIC LENGTH=

.MINIMUM INFI



Valley Camp Coal - D-12C Runoff Calculation

QPIN==14.1061 INCHES
sca 6-hoL\r

CFS

'~OOOO

1 59
,.,-r_....,.

.0002 0001· • ..:-~/J,;,.. ·1·61 ·2424 .0004 ·0002 1·2 ·00
1·63 ·2476 ·0006 ·0002 .8 ·00
1 ' r::- 2528 0008 0003 5 00·0-.1 · · · · ·1 · 6-7 ·2580 ·001 1 ·0003 ·2 .00
1 ·68 ·2633 ·0015 · t)(;()3 · 1 ·00
1·70 ·2685 ·0018 ·0004 ·0 ·00

2. 39 ·8064 .2(}13 ·01 15 ·(I ·06
2. 41 .8267 ·2130 ·01 17 ·(I .06
2a 43 ·8470 ·2249 ·01 19 ·(I ·06
~.

,(1-~i 8673 237(> 0121 () 07.' · · · · ·~, .
La 46 ·8877 ·2492 ·0123 ·0 ·07
2" its ·9080 ·:-261'7 " {) 1 :~5 · \) ·\)7

2. S(t 9283 ,-,--: JI .., .-. ; r ... I- 0 ()?· · ...:..;' .t.~.i+ ·~_'.!.Lw · ·2. 52 ·9350 ·2786 ·0042 ·0 ·ell
,~ 53 9405 2820 (>(>35 0 (>6...::.. · · · · ·r, 55 9460 2855 (>i)35 0 05...'::.11 · · · · ·2. 1:::"'7 9515 2890 (H)35 (l 04"_I, · · · · ·,..., sri 957() 2<"i2:='; (}(~~5~i 0 03kat · · · · ·2 . ...'S() ·962::; ·2960 ·C)~:)35 ·(i ·()2

TP= .0532 HOURS
C3::: 69.5288

AREA= .1 ACRES
AVERAGE BASIN SLOPE= 11.5 PERCENT
CURVE NUr-1BER=9q.O ,.,,>,
DES I GN STORM:J.. •..• i~ 55 ·tNCHES
STORM DURATION:::::'"6.0' HOURS
HYDRAUL I C LENGTH=, . .~OO. FEET
MINIMUM INFILTRATION ~ATE= .00 IN/HR
USER INPUT TIME OF CONCENTRATION= .08 HOURS

HYDROGRAPH PEAK=
T I 1'"IE TO PEPd<::::"
RUr,iiJFF~ \/OLU~'1E'~-::

II (>7 cf:::o
::.50 Hcu!'" =

• 00 Ac r' ,.=---Feet



r j,

-::- . I~~ av
t ....tJ .~S-.ac
::L / ac

.""" ~~""1 ,o.~'"~
FEATURE D W CHECKED --r-+-------
PRDJECT NO. OGJZ//· /t>c> DATE

HIiRSER
IILLER

& LUCEmc

~ih. D~r

5m//7 ~ 2Z
I

~mAf- ~ 2%

-6y -&-a;;cetJldalC~~

0= 0, m~z, 71::- O.{) '3

u-=- '2. {po -ICJk L5":D -I?'4.
M, ull/hj rtfu/;I'tf'
'2?:"'--~--



Valley Camp Coal - D-12D Runoff Calculations

AREA= 1.6 ACRES
AVERAGE BASIN SLOPE= 8.3 PERCENT
CURVENUMBER~ . 93.0~0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 'HOURS
HYDRAULIC LENGTH= .'. ·····750.>FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0600 HOURS
C3= 61.6165

QPCFS= 20.17 CFS
ITERATIONS= 8

QPIN=12.5008 INCHES
SCB 6-hoLlr

TIME
HOURS

1 • 15
1·17.
1 ·18
1·20 ·0000 ·0000
1·21 .0001 ·0000
1 ·23 • 1632 .0002 ·0000
1 ·24 .1658 ·0003 ·0000
1 ·26 ·1683 ·0004 ·0001
1 ·27 ·1709 ·0005 ·0001
1 ·29 ·1734 ·0007 ·0001
1 ·30 · 1760 ·0008 ·0002
1 ·32 · 1786 ·0010 ·0002
1. ·33 ·181 1 ·0012 ·0002
1 -,.= 1837 0014 0002· '-)~ · · ·1 ·3b ·1862 ·001 6 ·0002
:!. ·38 · 1888 ·0018 ·0002
1 ·39 · 191 3 ·(>(}21 · ':)()(>2

~, 4 1 8325 32.(+2 0124L. · · ·--, 4 .~ 8497 336i<r 01 25~:. . '-' · · ·
2 ·45 ·8669 ·34·93 ·0126r, 46 8841 3621 0127.... · · ·'0:: .t1·f3 9013 2:7·49 0128~.. · · · ·
~, 49 9185 3879 0129..t::.. · · ·2 · ':'; 1 ·93·1 6 ·3977 · ()J:)99

l:::; "'-, · "~:36.~? "
i.J.() l·.~:

"
()()3:::,

•...
~5·{+ C"f .;:,~(!(.? .<"l-().i18 ()():::5.1,., " · ·:? !:::"!:: 94:55 "l(i:3:3 ()::)35· •.•..1 ,_-' " · "

.' r.:~·7 9S(}:;:: Ll·:i. 1. 9 i)(;3l:;;.l'._ " 'l-:' : · · "
::? " ~S8 ., 9:5 41-8

" 4 1S5 "
(}()~::::~J

·-··f
Q'-.) 9~)95 ,:1. J.9() (>(}:::;:6.,:- " " ;; ·

20. 2
18. 3 ·00
14. 2 ·00
10. 0 .00
6. 5 ·00
4. 0 ·00
2. 3 .00
1·3 ·01

·7 ·01

·4 ·01
'? ()2·... ·

· 1 ·02

·(I ·02

0 1 '?c'· ·.,:."w

·0 1·29

·0 1 ·31

· (; 1·32

· (j 1 ·33

·0 1 ·34
(> 1. "':'"'1:.:-· · ...;".,J

(} 1 -=!"---::· · ._1,.;:'.

· (j 1 ·21

·(; 1 " 04

· 0 " t.~C:::

·(;
" 71

to.. 59· ·

HYDRDGRAPH PEAK=
TP1E: TO PEP1!<==
F:Li!\IDF'F ~)DL.Ur1E:::::

1" >.::.-::..,£ c +=:;.

#12 ACr""e-Feet
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Trapezoidal Channel Flow Calculations using !"1anningsEqLlation

Cl ent: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Ditch 0-120

Date:
Time:

Computed:

12-1'"1ay-89
08:46 AM

PGH

CALCULATION:
(Channel Depth)

Depth (Min. Flow):
On/1. 49 (S) 1/2=

A(R} 2/3:::::

Required Depth:
Area:
Perimeter:
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

0.51
.. 0.193
0.194

1.01 feet
0.52 ft2
2.28 feet
0.23 feet
2.60 ft/sec
Not Needed

Ct~LCULATION:
(Velocity Check)

Depth (Max. Flow):
On! 1. 49 (9) 1/2::-.::

A(R)2/3=

(lllSl
0.193
0.194

feet

Hequired Depth:
Area:
Perimeter:
Hydraulic Radius:
Velocity:
Hi pr-ap Ck (V<5?):

1.01 feet
0.52 ft2
2.28 feet
0.23 feet
2.60 ft/sec
Not Needed

(ill (j2 ft./-ft
1.01 feet
'"'.Iot NeE'ded

DESIGN CF:ITERIA:

Commr~nt~

Bottom vHdth:
Si de 81 op!:.~ 1:
5i dE? 51 OpE:' 2:
Min. Bottom Slope
Max. Bottom Slope
Min. Channel Depth:
F:iprap:

0.0
2,. i)

2" ()
I:)" f)2

feet
l/ml
1 ./ ITI::
ft/ft



PROJECT NO.

HlinSEn
IILLEn

& LUCEmc

CLIENT ~.~1Yf
PROJECT I

FEATURE __.,.----..---"--:--:-- _

OC/z 1/./00

SHEET__OF

COMPUTED ~~
7

CHECKED ---r---r--

DATE

...

. - - ,- -

I--" ~__ ..l

--- ---- -_. --------- -----------
I



o

"on

.00

.00

OUTFLOW
HYDRQGRAPH

CFS

., ;;'.. '

-:r -,..
...:. :=,..)'

UNIT
HYDROGRAPH

CFS I.

CFS
8

',.,..'., ,-: .-','
..; -.... -...

~,():I.47

:= (};t

.0000

.0000
,,0000

RAINFALL
EXCESS
INCHES

,,0000
.0000
.0000

iJPCFS=
I TEF:AT I 01'-,18=

RUNQFF
INCHES

.1412

.1441

.1470

HOURS

ACCUMUL.ATED
RAINFALL.

INCHES

.'-, 1:;;-
p="• .' ....~,{.:'

2 .. 4-9

i =. i.5

ls10
+. ~.::.J..._.:-

1.14·

.-; ~"::;O

..::' :,"--

:2:..46

TIME
HOURS

==,:::::,=='==:::::::'::::'=='========,='====:=====:=;:;:::=====:=====,=,:;:::::==';:;:==:=====:====-===,=,=,,::

l"F~= II (j"i'72
C3=2:t4 lt8(159

I;VEE~iGE BASIN St..OPE= 10,,\.) PEECENT
CURVE NUMBER::::' 93.3
DESIGN STORM:::: 1,,55 INCHES
STGPM DiJRATHJN= 0,,0 HOURS (
HYDHAULIC LENGTH= 180" FEET

n HYDROGRAPH PEAK=



HaRSER
allEn

&lUCEmc
:::7c,~~
fEATURI -B.,#
I'ROJICT NO. 40Zit1M

IHIIT ~OF+
COIll'UTlD~

C"ICKID~~___
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Z)::t).313 CA!=80. f

?nztiJi~~~: /.6"5//lCht!'t (/0Yt ~ hI')

/71fclrattj;c UI1~:: eOb 7&1
Sm/>t = ((.5?:lJ)(2~){loo) = //2.1 C7

r' ~~ (Z,I) ,." ./0

eabla.,6e! !2VI1-oTf/' -=0 &a,o; GJ.O() ~.,f...-

&i"/1 ~ 3~

Sma,l~ /8%
fr'j -/Y~~ic6/ckn~(

.6 = t) ) /"1-::2) ?t; O.tJ '3

lj:Ll8 ,-~DHft<.

.: AIo It;lIh1 I'o/UITt>c!
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: '. ....•. . ;..-'...~

I j~[:tiES

........
r. 1. '._}

It ~)()

.00

.00

.00

OUTFLOW
HYDROGRAPH

CFS

.t)

-: .,;;
,j,.:: •. _1

QPIN::-.:16.5868
8CS 6-hour

-:;r.::: i
....: .....,J:;. .1.

--::-,q '7.>- ......

7.1
:26.9

UNIT
H\lDROGRAPH

CFS

8

--::c: i ;...)
._I'l...-':' .:..::..

c (:i():23

.. ()(J(i8

.0000
u(H)(,2

RAINFALL
EXCESS
INCHES

..-'\ ....., -,-~ ..'
If :••.r- ••./\.... {:J

.0000

.0000

I -rER(~ 1" -I Of\JS=

RUNOFF
INCHES

QPCFS=

l ..-:; ...•, ...
" '-::• ./ ,,::.r.

a 568"7'
:: ::;861

.5516

:lS.17C)
.5343

.4824

.4997

f::11 ., ~i565

.'.- " ...... ':,

2.1i

2 .. i·4

"""! ...-; .-,..::. :: ..:'.. .:,~.

ACCUMUU~TED
TIME RAINFALL
HOURS INCHES

M:rNIMUM INFILTRA1-ION RA'T'E=
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[::3==

A\/EFr'::;(:::;E BAS I N SLOPE:::: 42.4 FEECENT
CURVE NUMBER= 80.1
DESIGN STORM= 1.55 INCHES
STORM DURATION:::: 6.0 HOURS
HYDRAULIC LENGTH:::: 800. FEET

..:.. " .•. ~..'~'

... ~. ::::

.--,

:-;:;- .
..... " _ .

:~::: .....
.._." ,_...,::.
...... '::::'~r

.,:'

..:: ;-.;':::' i, '.......- ,.._' .;.

!.", .•' :""

" ,).1.';-,,;.. "7

. C:: ,L. ("; i

,...·,.l.. ;;::: •.~:

.: ...,'.. ,.'

.-, :", ..(~ .:::......

r",.',j-., .: •.~.
. ' .

....•.
:: '....'

:: '.)

......

,-·SS'

.... ' ....

.:::. :::- ...:. "-,

.... i:;;·,····,!·:;·
., ,.,:' ..::...:'

•... f':::-
. -,_.'-;

- .....
.....

...
-;"'.

....- ..... ,:.~, {" - ..-,... ,.;'..... '



Trapezoidal. Channel. Flow Calculations using Mannings EquatJ.or.

Client: Valley Camp Coal Co.
Project No.: 007.11.100

Channel Section: D-13A

0.85 feet
0.24 ft2
1.57 feet
0.16 feet
2.45 ft/sec
Not Needed

[

L
r
L..

r

L

L
L
L

L
L
r
L

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

CALCULATION:
(Veloc.ity Check)

Design Flow:
Bottom Width:
Sid~ Slopel:
Side Slope2:
Friction Factor:
Min~ Bottom Slope:
Max. Bottom Slope:
Freeboard:

Depth (Min. S):
Qn/1.49(S) 112=

A(R)2/3=

Required Depth:
Area:
Perimeter:
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

Depth (Ma:·~. S);:
On/1.49(S)1/2=

A(R)2/3=

0.60
0.0
2.0
2.0

0.030
0.030
0.180
0.50

0.35
0.070
0.071

0.25
c). (J29

0.029

Date: 12-Jul-89
Time: 02:13 PM

Computed: DEH

UNITS
cfs

feet
I/ml
11m2

ft/ft
ft/ft
feet

feet

feet

3

L
L

Requi n?d Depth;:
Area:
Per imeter-:
Hydraulic Radius:
Veloci t\l:
Riprap Ck (V<5?);:

0.75 feet
(1.13 ft2
1.12 feet
0.11 feet
4.80 f·t/sec:
Not Needed

18.0 %
0.85 feet
Not Needed
Not Needed

L
L
L

L
L

DESIGN CRITERIA: .t,{c.1ttom Width:
Side Slope 1:
Side Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Min Channel Depth:
FU pr-ap (iV!in S):
Ripr-ap (1~1a~·: S):

0.0
2. ()
2.0

feet
1/m1
11m2
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COMPUTED ZJ:z-;;Z=
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s/{fJ)e :- t(lP7S)(Z-S-){j60) = //? 07

-r 4~~o (2.2) ~.7 4

Caleu/a Icc! ~n-o~ U70r = O· ~I&J of

D-/38"
•

?;616'ea, -= /2¢C) '*'" O.CJO/7fJ

"':J:m:

HtiRSER
tiLLER

& LUCEIRC
[

L
f

L
r
I

I
'-

I
L

r

L
i
I

L
f

L
r

L

l
l
L
r

L
f
L

[
I
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(

I

L
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I

L
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•• .,
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8

..,(}(~()()
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.0000

... \.......
......

...•...' -? ·1
': '._: .k l .:.

:; ()() ...././

.0000

.0000

.0004

HPI I NFALL UN I T OUTFLOW
RUNOFF EXCESS HYDROGF-:APH HYDRDGRAPH
I NCHES I NGiES CFS CFS
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.,.) 'i '7
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.';q" '

2 t: 1(,
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AccUt'1UU~TED
TIME RAINFALL
HOURS INCHES
==================================================~===========

=======~=======================~==============================

AVERAGE BASIN SLOPE= 43.7 PERCENT
CURVE NUMBER=. 80.7
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 870. FEET
MINIMUM I~IFILTRATION RATE= ~()() IN/HR
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r

Trapezoidal Channel Flow Calculations using Mannings Equation

r Client: Valley Camp Coal Co.
Project No.: 007.11.100

Channel Section: D-13B

Date:
Time:

Computed:

12-Jul-89
02: 18 PM

DEH

r

r
r

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

Design Flow:
Bottom Width:
Side Slopel:
Side Slope2:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

Depth (Min. S):
Qn/1.49(S)1/2=

A(R)2/3=

0.66
0.0
2.0

15.0
0.030
0.150
0.350
0.50

0.15
0.034
0.034

UNITS
cfs

feet
llml
11m2

ft/ft
ft/ft
feet

feet

r

Required Depth:
Area:
Per ilJletel~:
Hydraulic Radius:
Velocity:
Riprap Ck (',,)(5?):

0.65 feet
0.19 ft2
2.59 'feet
0.07 feet
3.45 ft/sec
Not Needed

2.25 'fee"t
0.06 feet
4.59 ft/sec
Not Needed

O. 65 fe,,~t

!\jo t Need eci
Not Needed

r,

[

CC-4L CULAT I ON :
(',,)e 1oc i tOy' Chec k )

DES I 81\1 CF: I TEF~:r A:

Depth (Mal-: n S):
On/l.49(8)1/2=

A (R) 2/3::::

i::;;equired Depth ~

Area:
Perimeb~H-:
Hydraulic Radius:
Velocitx=
Riprap ~k ('.,1<57):

Bottom L!Hdth:
~3ide Slope 1 =
Side Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Min Channel Depth:
Fhpl'--ap (iviin S):
FUprap (Ma>: S):

0.13
0.023

0.6:3
0.14

0.0
2 .. ()

15.0
oi l::.M ."\
.L '-oJ .. ~•.I

35. ()

feet

-feet
ft2

feet
llml
11m2



r

r
I

HlInSEn
lILLEn

& LUCEmc
:~:JNETCT tlaf:tir~
FEATURE D-/L
PROJECT NO. CJC>Z./I· /00

SHEET--'-OF

COMPUTED ~~
7

CHECKED +___-

DATE

= ¥//5ae
=0.2
= /,~

-/.0
==/.O
; t)26

/J
0.25
t'-z
/.5'
/.~

1·0

&
~ ..f81
1?Z7
a7Z3
o."9~
t>./~-
~;o.'1t5 eN": gzB

!kcjJilaiun -:= 1-55;nc/ua (IL) '1'1 Uhr)

IUfeYauhe- lenfl4' -= 9CD /izl
sit. -:. ('25"'cps-)(zs-)Uoo) = 36:0%

ope ~/SlR() (<<z ) · /)

I2vn --6~.(' UJ leuk -h?)1: i!mr= 1.57ck

D-/.5

r
;

\•... -

~
I
I

r
I
l

r

~
;5~//7 :Z~
~m4:Z%

-Ir-y -irajJezzJ'cIa/ &J{fn

6=- 0> H= Z I /1=0.03

() ~ z. wet -r"~ L~D .,ec-/CG Qf5

~() t/ht//r/6 /'IGZSS,l:fTZj

r
1
l

[



r
'~'. ".., ..,. ".- .
1···· f":·: LJ '...l ~:::. : ~

r

AREA= 4.2 ACRES
AVERAGE BASIN SLOPE= 35.0 PERCENT
CURVE NUMBER= 82.8
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 900. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0501 HOURS QF'C~FS==

8
QPIN=14.9611 INCHES
SCS 6-hour

========~=====================================================

T I j"'1E
HOURS

P1CCUl'1ULATED
RAINFALL RUNOFF

INCHES INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAl?H

CFS

OUTFLOI.>J
HYDROGRAPH

CFS
==============================================================

r,

2.04

2 u (}~?

2.": 1 ~7

.3994

,,4377
#4569
n ott7be}

.0000

.0000
:r (>(>(i2

.0017
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............... --
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1" 5·Y·

,- ..
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" ()8.!:~3
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'...!,"+.t '-:;.'
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Trapezoidal Channel Flow Calculations using Mannings Equation

r
!

Client: Valley Camp Coal Company
Project. No.: 007.11.100

Channel Section: Ditch D-15

Date:
Time:

Computed.:

l1-i"1ay-89
11: 39 A/'1

PGH

r

.-
!

GENERAL CRITERIA: Design Flcn'J:
Bottom !~h dth:
Side Slopel:
Side Slope2:
Fr-iction Factor-:
Min. Bottom Slope:
Max. Bottom Slope:
Fr-f?eboar-d:

2. ()
2. (>

0.030
0.02
0.02
(;~ 5(>

UNITS
cfs

feet
l/ml
1/m2

ft/ft
ft./ft
feet

C~LCULATION:
(C::j"1i:triJlf:=1 Der.:;th)

Depth (Min. Flow):
On./ 1. • 49 (S) 1./ 2:::::

0.54
0.224

feet

(1 Z1 22:~

f·.lot. N0::edec!

(i:: 24 feet

(jot S·Li·

0.58 ft2
2.41 feet

Riprap Ck (V~~5?):

Depth (Ma>:~ Flow):
C! n .,/ :1. ;~ .tt~? ( ~:3) :!../ :::':~ :::::

Per-imeter-:
Hydr-aulic Radius:

"-.1 .",
L·r·iec~< }

r-
!

r
!

r

(}:: :2~26

r

Hydraljlic Radius:

D.58 ft2

r Ma>~~ Bot·tc~n Slope

() " ()

(j:: ():2

·f E-:E·!1:.
1./ rn 1.

-f +:. ./ ·f -I..:

ft./-ft

[



r HIiRSER
IILLER

& LUCEmc

~,. ~' ,--.,

CLIENT tI~fb¥
PROJECT t
FEATURE L/-itP/! '
PROJECT NO. tJOz.//. 100

SHEET ---'-- OF

COMPUTED ~ur
CHECKED I
DATE~/1/1A9

r
t

r

-=- s-: / a e-
:::: O,2-~
~ L·Lf Q(:....

:: /.~ ae
= I.D ae-

A.

tJ.Z
2.1
/.S
I·t)

CAl

98
90
70
70

~

/.329'1
1/.723
~.o9&

()j8S-

Q=o.t/07 cAl -8'132-

/l~cil';-6h"cJn= /.5""-5 ;17~~ c/o vr / (Ph,;)

h'fdraahc t~1Jf4"4: //1/5

s/OlJe -= (za,s-)(Zsj{IOZ)) = 3/. {P%
%a-tJ (b: / ) ()

Rtln-/)r/' Calcula~bn·- ~-= 2./3 d

r
I

r
I

r

r

r

[



HIiRSER
IILLER

& LUCEmc
:::~:,,~~
FEATURE -

PROJECT NO. 007. 11./0()

SHEET-.L...OF

COMPUTED ~Z=
CHECKED~;rr--,f----___

DATE L,-//7/S:;9

r

r
i,

[

D~=a.B -/t'

~/",,/ ~ = 1-0 /Vi- aa!d/?f@,d?sc;k£~c~ Cl;;c/
/fLcUaecl /n7///knOb;.{.

17ff/1 7ab~ 6"""-/ (!/rbal7 S'ml7t7/t4//!.C2~ Cu:ftUt:Z I/h/?uq
I/v-t' 2 - WrI"71rIJnt:laa77;;;~ &;;7' /7Ch')

Ds() /oe-'- ;; C~/-h'ec! ad 7'2J//dW1

7y;>e 1- / /
- ==- % sma/~ -M4/1 .7h~m«tafC

61{ff'17 S/.:ce/~ I2Dcl &h1C'/7.

kdl9Je C7itt:~)
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FIGURE 5-2. GRADATION CURVES FOR GRANULAR BEDDING
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Figure 1·15. Design of outlet prot8Ctlon - minimum U1i1_ condition (TW< 0.5 dl_.l'
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Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Co.
Project No.: 007.11.100

Channel Section: D-19A

Date:
Time:

Computed:

12-Jul-89
02:31 PM

DEH

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

Design Flow:
Bottom Width:
Side Slopel:
Side Slope2:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

Depth (Min. S):
Qn/l.49(S)1/2=

A(R)2/3=

0.74
0.0
2.0
2.0

0.030
0.030
0.040
0.50

0.38
0.086
0.086

UNITS
cfs

feet
l/ml
11m2

ft/ft
ft/ft
feet

feet

Required Depth:
Area:
Perimeter:
Hydraulic Radius:
Velocity:
Riprap Ck (V(S?):

0.88 feet
0.28 ft2
1.68 feet
0.17 feet
2.63 ft/sec
Not Needed

CALCULATION:
(Velocity Check)

Depth (Ma:o
:. S):

Qn/1.49(S)1/2=
A(R)2/3=

0.36
0.075
0.077

feet

DESIGN CRITEfUA:

Requir-ed Depth:
Area:
Perimeter:
Hydraulic Radius:
'v'e loe i ty:
Riprap Ck (V<5?):

Bottom Width:
Side Slope 1:
Side Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Min Channel Depth:
r-U pr-ap d1in S):
Riprap (Maio: S):

0.86 feet
0.26 ft2
1.61 feet
0.16 feet
2.85 f°tlsec
Not Needed

0.0 -feet
2.0 l/ml
2.0 11m2
3.0 I.
0+.0 I.

0.88 feet
Not Needed
Not Needed



HIIRSER
IIllER

& LUCEIRC
CLlI!NT ~~~;;PRO~I!CT _

FI!ATURI!__-'-<:.--:-_~.......-r~ _

PRO~I!CT NO. tdO z4M

SHEET OF+-

COMPU~~
CHECKED~~___

DATI!

tA/=7S-

~'I/Jbhoy;= /,55 If (lOy"" ~h"')

/'1drClahc!~nf'M= tRZS-'

shpe::;; (ZSl»(S'Xldg _ S:7~oJ
43;~o (a.S) - /0

--
1)Jkh !)esi-:'

p!,-,.,/n.. Z~

,s:-~, 4;:

6t -6ape~/~ chanm.f
6;0, /J1:zr '7-:::0.03



· ':::"" '- -'-

.' . - .
j--i r". :':-_l'''~ _.-

AVERAGE BASIN SLOPE= 5.7 PERCENT
CURVE NUMBER~. 75.0
DESIGN STORM~ 1_.55 INCHES
STORt'1 DURAT ION::;:: IS. 0 HOURS
HYDRAULIC LENGTH~ 625. FEET
MINIMUM INFILTRATION RATE= ~OO IN/HR

.-,.,;:.:;

,;-".-::t

<: ()S

=~.)!.j

:: ',~.. -.':

.GO

.00

OUTFUJltJ
HYDROGRAPH

CFS

~:,.

It·,.::

" ()

.: .:::.

--... ./

i !::.':
.:. :t '._-

1 :: '.j

oo;~. i~·l

••~l :t ~~~

SC:S 6--I"loLtr

:2 .. 5

:2:.9

.'...
.. :'"::' :.~.::: '.-

I: ()():L :~.

"\ ;..... .~ i·"

:. ... ,..,::.

;-'..-'., .; .....
:: '.••~:_<) -=..:~

.0011

.. (J(H)5

.. 0001

RAINFALL UNIT
EXCESS HYDROGRAPH
INCHES CFS

:"'1'._-: ...
.. '.....-..

::;::"-'::

;",1:::::
: •••• < '._-'

: :,,:;:,,:

.-, ."~ -,.. .'
.= '.•':.,::. / L

.. C)~)4 ~7

.0016

.0000

.00Gl

ITERATIONS=

:__.,'.-

a 951 f3

,. 9(:~2t-..

:t7944

.7132

.6862

...., ." ",::. " .'::-, ....~

::>252

.-... ..,. oJ..:::. :.: <..:~ .i.

.-, n f
"::',u "-T,:.

..-, ..,.-:-;

..;:. If •...:~Q

'"7,·-oL
k .. 4\.J

:2#29

ACCUI"lULATED
TIME RAINFALL RUNOFF
HOURS INCHES INCHES

~=========================================:============~=======

C3= ~51. 3515

==:=-:::::===================-=,===============::::::==========:=:=:=::::::::=======

:========:=:=.::::=:============'=.:.-:::.:::::::===:========:.:::.=::::::=:::::::::::.:::::-.::.====:::::====:::::==,==:.::::'::=:-,.:.-:



HlinSEn
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& LUCElnc FI!ATURI!_--::~~~ _

PROJI!CT NO. at;? Z I (, I.a;:?

SHEET_i_OF

COMPUTED <2~

DAn

j)-Z9A

7//btiliSlry //~&2 ~ 1,7&.

tI/J::Itslu1'6d : t),~7at:. CIJ: 70
lJ'sfur"&'! : l,t) 3a.c. eAJ ~ 90

Q:' t;,17~ ~: '2~ ~

Precfufc;ltm #< It5S Ir) (it/j'r -~ /;r)

4drc7a1c4~ ~,X)oh!

Sh-~: /~rd 25(;0(;)) ::: 5tJ,3~
-{3Sc;C) (j, 7

Ett/JoH (,alcaMm " tPrt)f:: o.ooe:6



SCS 6-tYC.1Ltr-

._" :', .:~' .
.,.J ..::.. '.....•. , "n.': ;

'T"F:= "(r244 HOtJF:S

MI~fIMLM INFILTRATION RATE=

CUF:'v'E NUMBEF;=84,,8
DESION STORM= 1.5~ INCHES
STORM DURATION= 6.0 HOURS
l"'f\lJJF~t~t.iL_ I [: i_El'JGTH_=5(H) ~ r:-EE:T

u
o
o
[

=(i6

4 : ..~
" .L .,::

.-(}.()

.00

OUTFLOW
HYDROGRf4PH

CFS

.0

6.1

25.8
52.7

.··()~H)(j

,,0000

RAINFALL UNIT
EXCESS HYDROGRAPH
INCHES CFS

,,0000
.0000
.0001

.415::::;

!i3873

.. 353'6

.3733

.3593
i.. 99

:2 IZ~) 1

ACCUl"fULATED
TH1E RAINFf".:rLL RUl'mFF
HOUF.:S n,.jCHES INCHES

=============================================================~

.
=====,======::::==========='=====================.:::::".:==============.:::::::::::=====

[

[

[

o
[

.~~. "7

...."1 1:::;

.. 73!~~

/. -'-'

.. \

,
" .....

....,;::.,.....

'.- "_ .i. (::~

:: ._,:.···':::;··7
J~ :t:2 :~:: :2

'" -! -i :-~
..':.t.~~.~j

.•.;...~_.:.> .--'

.1002

c:••' .7 ",._. ',,>

,
.,::. " ~.-i. c:;

.,:..:. .! -•••" ~ •. ;

:;;:. II ••;- i.~.

.:::." '''4''..::'

.-.. -: :'.:.':;

.........-.'....-

........ :'::'.-".

.',~'-.:: ~'~:-"'~

[

[

C

o
o
D

[

o
[

L
~~._.~....~.~. -1



D-ZCfB

-';/6aIOlri' 4r4:5' := ;,2C7C--

t111d1~lurbed -4r~a ~ 6,f!Uc;c [liJ:. 70
!)15.fztrbedk~ :' (),31ac- ('IV; 90

jfeo//Icst~t:h-? : f,55/t?t(J!Jt!5 (IOjl~ tphr)

¥/atd~ k/4f#:= #okl
5/~:: (14M 25 (/t::>cJ := @lj, 9£

435C(1) (I,Z

,E/kPft~&/a"?CJ71.' t!n:>-r: (),3(c-~
'**

C2
6CRtJ;
t),723

~::t),271 &J=- 7~7

/);70/ te:; fA.) $WPA6E ~ - Lk- 6~2AL..J)es6-'-J

6~ 11-'1;. 2.J d::.;; {) I tU.:1X



.. il
l: .~.~

< ,
~ l ~=,

t-, ;
,. ....:J..
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::. ~:"'-;'

·-,7
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.00

.00

.06

.10
".; 12

OUTFLOW
HVDROGRAPH

[.\
If ••••••

It_C~

.0

.0

1.4

CFS

UNIT
HYDF:Or3S:?IPH

,..,
o

• (}(119

a <)(}:28

• (>(H)9

...." •••••• -! e-'
:0 'oj:•..: J.. ::~-

:; (;(J 1. ~7

,,()(: i 8

.0000
,. ()(l(i()

R{iINFALL
EXCESS
INCHES

q (j()6f:3

.....~ "::-r-:: of
::0 ••_,.,••: ......' .l.

/"i,·n:,.;.-~;:::

::-- " ..Z' .r:. "..~ .....:

= (H)26

:t(H)45

:I ()298

= () 1:28

.0000

.0000
u f.)(H)·-;l

G1F'::CFS::::

PUNOFF
INCHES

I~ 7(;?"!

» 6(H)3

:r52Cr2

:t 733'=i

tr7873

115736
.5469

.6270

.. 6804

t .; .:::

BASIN SLOPE= 66.9 PERCENT

r"'j .""1
,,;:. ~ L J.

2.14
"2. 17
2.1'7'

2::-42

." ....,!..i

.L " ol::r...)

2 .. 61

:2 ".~:::3

f~CCUMULATED

TIME RAINFALL
HOURS INCHES

~iVDRAULIC l.ENGTH=

=.:=::=:::=::==:::;.:==:::::==::::=======.:::::::=-:;:::::::::::=-..:::::::::::=:::::::::=~;;:::."::==='::::===:=:.-:::::::::======::::'======::::,=====

CURVE NUMBER=. 78"7
DESIGN STORM= 1~55 INCHES
STORM D~JRATION= 6uOHOURS

============================================:==================

HYDROGRAPH PEAK=

==========================================================~====
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HlinSEn
lILLER

& LUCEIRC

CLIENT lULL £Y hIP
PRO~ECT ~72/111~
FUTURE D-30
PROJECT NO. QDI, II, 1M

ISHEET__OF__

COMPUTED 001
CHECKE~D_--:----:7=__

DATE 5 ;JlM/i9

7tJJm... A1!64 = 1-H8;f I C>o 7cJZ =I'l, 3 a<:,
(jI-JDlsr~:. /021 ~ 7, Z&t:. (26% 6~/A5PDJ)
fWV£l) MoJ-' / ZZ -= 0, C]OlC

[)l5r A-1Zeif :. -r ~,Zac.

tAJ
98
'It)
70

PPaI'p; f,SS'

)/v~. /a..Js77-(::' /J/.5o I

A Q
(j/J j,327
~,l 0,723
7.2 (j,C!7v

~ =o.4cJ/

SLOPE: ,91SO.,;. zs =ll-tt:JGJ .:=. ~4; I..
/2,3 * -f3..5:'a)

Z(,)N~ MtctJuH70N "

/)11ZII {)e~.(6AJ:

S n1l1]': / tJ%
$/1f01)( ~ /2/2 %

;; ;)/7Z/I CCltZ.i'ENTl-V v AJ~ uYTH
5 /'aNci2E77: 6'-') 76 ?2: ,4-WA16 ,lZ£)/fi) ,.

;UD ~G'.u Pb7YV77AG



Valley Camo Coal - Bi"tch u--,~,~:

AREA= 12.3 ACRES
AVERAGE BASIN SLOPE=44.1 PERCENT
CURVE NUMBER= 82.8
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1450. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

ITERATIm··./s::::: 8o
TP= .0654 HOURS
C:3= 56. 52()l~

GPCFS= 142.22 CFS OF' IN=11 .4670
ses 6-hoLIl'""

INCHES

=================='====================.=========.=======,======,===

,', .;~.

r.t' <l J. (j

3:15:2

.00

.00

.00

.04
• 11

'j ·7
•..•:" .l..:

:156
...,. ..'

;:r.lO

.r.. "-\"-'7
•...,. 0:' ..::.':"

.-::-. .,' r'1

....> u ~~C'

3 II i 7

i .Fi
1.41
1.62

2,,24

::~:. 84

1.83

.., ...; ";r
01::.:: -101".":'

2 .. 99

4,,50

OUTFLOW
HYDROGRAPH

CFS

..-...
= '- ...

.0

::' ()

"7
« f

:1 ()

1.4

:: ()

Of ()

."0

5.1

13R5

100.3
70.4
45.8
28.1
16.4

12868

69.• 6
123.7
142.2

UNIT
HYDROGRAPH

CPS

RAINFALL
EXCESS
INCHES

RUNOFF
INCHES

ACCUMULATED
RAINFALL

INCHES

2 ·04 ·4067 .0000 ·0000
2 .06 .4254 .0000 ·0000
2 ·08 .4442 .0004 ·0003
,.., 09 4629 001 1 0007..::. · · · ·
2 ." i i ·48 17 ·0020 ·00 10
-""'"\ 1 "":!" 5004 (H)33 00 13L- · "".." · · ·
2 1 4- 5 i C-:-·-:'j 0049 00 1 6· · 7L.. · ·."''''! 16 53EH) 0068 00 19"":. · · · ·
2 4 7 5'5ti'7 00'=10 0022· j. · · ·.-", 1 :"1 5755 0 1 1il 0024..::. · · · ·::- .•.,

1 5'~4:'2 0 14·..., (}(i:27·J:" · · .'.::.:' ·.-', ·-li
'
·... 6 .:3(1 0 i .." i ()()3(}..::. · .J::.4. · .I. · / ·..... 24 63 17 0204 ()(}:::'~,2.i:: · · · ·

2 ·26 ·65(j.:::~ ·(}22:'":i ·()(i35
-''"'!- 27 6692 ..-~ -""'"! •.." ... ()(i37.<.. · · ·'·..lot:'1 C ·
2 :2(t 68'8(} ....\.-:r 1 6 0040· · · ;'-~ .-:~ ·....r '. 4 7067 ()358 004:2.:::. · - .l · · ·
:2 ·3:2 n 7255 ·()4():3 ·0044
:2 n ::~;l+ r. '7 ,,-+ i~J. :2 n ()..:+·4r:i ·(;()L~ '7
"~'. :~::::5 76=~:(; ()i~~i~3 00494- · · · ·...., ::::-.l 7\3 1 q (~5i+'9 (H)5 ;
.r::' · · ;..... · · .l
~, -:(q 8(i()~i (}t:S·:)~2

..""", ••- ... c:-."?'.:::. ·2kl
r. · "

I~_J t_i ....; •..;.,., ...., 1 9:::; '-'. : £:,,-"'1"
()()~55.1::' · ·Cj ·r·_;:b~.J i n

~.? 4::2 <3:;8() ....'" "'r 1 <+ (J(~:-j~7· · " ~".J l ·
:2 44 85(~~3

-) "·7·-:""~ ()()5 i::j
" · " :i••• f /' .":1 ·

:2: ·4 ~:5 n ~37~.5~; ': ()~3:::::'4 ·~)~)'6 1

~Z ·4 '7 ·~39l·~:3 ::;. (§{3 ci' :7 "
()(}<.S:=:;

-- ·::j·9 "i ; ~:~; ;:
.. () c:t l:_' ::2 ()(}{=:,~5.,_.

" ·
_.

.. i · "....;.
~)C) Cj:::::<) 5 ; -..•.-; ..::-

I:)()6:2.,- · " " .l. \,).,::~",:, n

~5~;~ 9:3~5~:)
'f, ()·4

., 00 ., t,=j.<.0. " · " .~. .i. " .l

.~:
!:.o;: .-:!" (;;40(::, .,

()6() .........~~ of c:'· __; ••••1 n · .!. " :._'\..i -, \_.

:;.~
;:';;'i~' :":/·4 ~:.; 7' .() ···,... ... ·1 .......~,.~ 1- 8· ....~. "~:' · " J. /0 "

' ....... f•• )

:2 "
:5'7' :: (:.t~5()fj

" :L ()Cj]
:1

(),(i 1 '::;:

.I:~ "
;:~;E:

"
i7'~.=5~:5{3

" :I. 1- 1 ·()O 1 f;i

..:.~ ·60 ·9 <:':>(J(=';:
" 1 1 ::::: :;~~

"
()(; 3. (.?

TIME
HOURS
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1.89

OUTFLOW
HYDROGRAPH

CFS

.0

UNIT
HYDROGRAPH

CFS

.0019

RAINFALL
EXCESS
INCHES

.1153

4.50 cfs
2.52 Hours

.41 Acre-Feet

RUNOFF
INCHES

.9660

Valley Catno Coal - Di·tCt1 0-30 Runof·f Calculation

ACCUMULATED
RAINFALL

INCHES

2.,62

(Cont.:i.nuE·d)

TIME
HOURS

=====;===================='=.=====================.=========.======I' .

====':::;::::===:-.::;==============='==========::::::::==:::::::================.======.==.=:::::

HYDROGRAPH PEAK=
TII"IE TO PEAK:::
RUNOFF VOLUME:::

====='=======::::====='=========.,======='========='=::::==~ =============.===
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HaRSER
allER

&lUCEIRC

CLIENT 1I?1~!tz.;a!HfJ
PROJECT ~ (

FEATURE /2-3/'
PROJECT NO. c:JO 7. / I • /06

SHEET_OF

COMPUTED~
7

CHECKED--r--r---
DATE

P-3/{unt/~ni~l1u Z4~()

7Di2/~ =: 7'73 * O.b070Z- -;..;.~ ~~
di.1-&rkd~ ::-1.9 t:lueJ'
pndt.l1tiikd~ =-/.'1 t:k~ (~ ~/a~)

W 4na 62
7t> /.1 O.L)9q
90 /' &1 tP· 7Z'3

cR:,t!·'1?7 ZAi- 8'~3

kc'fJ/~;/t:h? = / ·s~/n (/a yr I & Ii" )

h'1c1rauh2 I-t'n/~": 760 k/
5ltpt.. (ZBt't»{Z5")l/~o) ~ ~.D%

4'05?P6 (3.3) 6

rVI1-t¥;/' cakCt,ta?fm.· &n>r:= /&Jf8 di
"3



" ·....:·.i.

, -,
:: ,~/

z:(>2

:.36
.43

.13

.21

.28

.00

.00

:t Q 33

1. a 3(}

1# 35

1.21
1.25

I OlJTFUJW
HYDROGRAPH

CFS

:: (1

:;, ()

:: ()

.0

.. 0

,
QPIN:::::20.5723 INCHES
8CS 6-hour

22'~ i)

0(+8 •. 3
68.5
33·'~5

UNIT·,·
HYDROGRAL:H

CFS .

::,()(}79

:z (){)24

:1 ()i)75

·=·(}(}8·4

IJ },_J \.) ..::--r
:; (}(}3::;

n'(H)18

" (H)22

.,(1(1()5

.0072

.0009

.0014

,,0000
.0000

.RAINFALL
EXCESS
,INCHES

~,()(}f;;3

~ (}95l
:r 1.(1~28

.012::::;
• 01~56

1l,(H)15

.0046

.0000

.0000

.00D5

QPCFS= 68.46 CFS
ITERATIONS::::: 8

...·.. _r... j

a tj.~:.::::b

,..".., ....
."7.,:;:/J.

• El435

",'·4-2~53

1:549 9
:: 5~::t()fj

.4462

.4671

.,4880

.4044

Valley Camp Coal ~ D-31 Runoff Calculations

2:; 5~5

r., 1""7
.::.. If .~. l

2.10

2~ (>2
2. (i4·

2# ()6.

211(i8

2.01

TU1E
HOURS

ACCUt1ULAtED .
RAINFALL RUNOFF

INCHES INCHES
;."",' .:, . .:. .' - . . ,-'. ',', -':'. ,- "'~.

=======:========:::;::::;:=====---:===='=====';======-====.=-='-'-:.===:================

==:===========~=====================~~=================~===~====

HYDROGRAPH PEAK=
·T I }"~E.' 'TO F~EPrr-:>:::

'. ":-,,', '", .... . .->'_.. " ..... :. . -"._ .. :.-, ',: ,':'=:==-===================-==.===.==-:===.='=.;.=====-=.==-======='======'='==-====:='='==

TP= • 0365 HOURS
c:~::::: 1. 0 1. 4008

AREA::::: 3.3 ACRES
,AVERAGE B;ASIN SLOPE= ,"l'Q. (> PERCENT
CURVE NU!"1BER=·' 84 •. 3 .'
DES I Gi'.l STORN:::::!. 55 INCHES
STORr'l DURAT ION= 6" (} HOURS
I-f'r'DRAUL I C LENGTH:::: ·700. FEET
!~IHHMUM INFILTRATION RATE= .00 IN/HR
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HanSEn
allEn

& lUCElI\c

CLIENT tIa~
PROJECT ~ m
FUTURE 0-321/ . D- 2m
PROJECT NO. coz:II. 1120

SHEET_OF

COMPUTED l2:ltL~
7

CHECKED~~___

DATE

= S:9 a<..
-5"3 tZG

= CJ.4> ae.-

0.723
to.o?'t;
Q-G)./~6 .

Jhc//J;~hCn ::: /.rr-/iu.h~.f flo yr, ~M)

IJrdrauJi !en?!h= 8W-I2J
Sl/J)l~= (5ZWJ)tZS)(IOO):: 48.& %

(~/0oJ(S-:9)

RvI1-o/7 alcuilJfa? ~

l?-3~ v-gZ8 (Un(/el1l~nu. vrkk-a)
~lal*a: t~.;t-t).0CJ70z.

l/ndtJIu/kd-=
ef;tlul'b~d '=

eN

90
70

-



OUTFLOW
HYDROGRAPH

" : 'CF,s

QPIN=14.4441 INCHES
ses 6-hoLlr

UNIT
HYDROGRAf'H

CFS "

RAINFALL
EXCESS
, INCHES "

QPCFS=, 85.93 CFS
ITEF:f?jTIot"~S= 8

RUNOFF
"INCHES

Valley Camp Coal - D-32A, D~32B Runoff Calculations

ACeUJIolULATED
RAINFALL

INCHES "

2. 30 *:-7~)3'-2 .,0000 .. 0000 .0 .00
2 ·32 •.72'3(1 .0000 ·0000 17 .4· ·00
'") 34 7429 (H)(}3 0003 " 65.8 00.... · · · · ·
2" 35 ·7 627 ·0008 ·OCH)5 85 ,.9 ·03
2. 37 7826 0015 1.0007 "7'") 6 07· · '-L- · ·2 ·39 ·8024 -~_i)Ci23 ·0009 48 #'3 ·12
2 ·4 1 ·822'3 .0034 ·()t) 1 1 ~i;~'7 ·6 · 18
~\ 4'") • 842l (}\)47 00 1 ::::: 14

,..,
25.w::~ · . ..::" · · · .,;;. ·

2 · '+4 ·8620 ·0062 · (J()15 c ·8 ·32
2 ·46. ·88 :1.8 ·0079 ·0017 ~5 " 1 ·39
~) 48 90 1 / 0098 00 19 1 3 4l:l.r:.. · " · " ! · ·
2 49 92:!. CJ () J. 1 9 {)(>2 1 l:::" 5::::;" · " · · ....} ·'") 5 :l. 933 1 () t ..,..--, 00 1 "":!" 2 58.::... · · " ...).f.;. · ....;. · "

2 ~::~. 9385 (i 1. 38 C;~)(}l:' t) c: ~· ~"_' · · · · ·._}e
.:"")

~5.{~ :"?·{+~:::8 · (} :t 44- "
(ii.)(j6 ,. (} 4·9.-., " " - ·

2 5t:~ {.?4·92 () 1- r.::: .!. (i(j(h~ () 3!-1;: .. " '-' , :: "
~;2 :5~3 9S·'V5 () 1. ::.i8 (>()(;7 (-) --r ...."

, "
, :: " - , ..:::.::;:

2 " 60 ·9599 "
(j 1- 6·~· ;:, (>(H)"7 · () · 2"7..

,.~

:~:) 1 9,65:~::: 017 1 (H)(>7 I:) '"")1::.,::: " " · · · , .::"--.:

TU1E
HOURS

::::::::::====:-.;:::::,-:======:::::=::.-:::.,-:::::.=:;::::-.::::::;::-.:::::::::::.::-::::::::::::::::::::.:=::::=,::=':"':::::-':====:=::::::::::::::'::"':::=:::::='~~-:::::::::::::_:::::==:::::====:::::-':::==:::::=::::::::::

HYDROGRAPH PEAK=
TINE TO PEf~!<>::

=i::::=========::::.=:'=-=====-,===:===.=,===:::;>========'==,'::-==_=_=-=~==:=-:::.=.====-,===_=====

TP= nO-519- H':OIJRS
C3= 71.1952

F·~::;~OJEC:T

AREA:::: 5.9 ACRES
AVERAGE BASIN. SUlPE:;;:;, .48.6 PERCENT
CURVE NUMBER= 73.8. \
DES"IBN STOR!"1= 1 •. 55 INCHES i

STORM DURATION= 6~0 HOURS
HYDRAULIC LENGTH= 820. FEET
l"'lINIMU!"1 INFIL.TRATION RATE= .00 IN/HR

U

U
-
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U

o
o
U
D

o
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o
u

u
u
u
u
U

D
U
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HliRsm
lILLm

& LUCEmc

D-33A
r

:~:;ETCT ~':!fhtJP
FEATURE D -33A
PROJECT NO. CO 7. II. ICC)

SHEET_/_OF__

COMPUTED De:lf
CHECKED :::-----,....,...,....,.....".-

DATE Zlf/A-V<!:fl

71)7lfl~
PA1)£l/ ,4t2Ot
i2EetAt'lfIE2> AREA
IJI57VRI:3'C2> .#18l
vAJ()(57l)/28CP A-t:?BI

2L)37tJ.OO70Z. : y, q O'C~~s

1<31 * :: 1,3
176 -jJ- = /, z.

57& * : 1", I
/tJCf6 .,If or: 7. 7

?J?EL/?': /,55'/ (;{)'/P-~ff£)

Jh~ klJGTlI ~ Zf)D::J I'

~ -:. 1P66C> .,to-z.5 1/-/DO:: -1Z3%
;4,3;Jf 43~o

A
I, '3

4, /
/,l
7,7

/,3ZCj
{),7Z3
a.481
(),{)'l~

C;=~.4ZI

Sm(~.; 1% 7 D/7Z/f ('op!?DJ7Z..'( U/0€2) ~/TH CCAJ~e£:~
5t'Jf07Jc.. = f% :- Gu 77iEJ}:: Aw~ ZCA-6. NO aa:si~-.J ~nAL



OUTFLOW
,HYDROGRAPH

CFS

OPIN= 8.8588 INCHES
SCB 6--houF"'

UNIT
HYDROGRAPH

CFS

RAH'lFALL
EXCESS
INCHES

G/PCFS=::: 127 ."74 CFS
ITERATIONS::::: 8

RUNOFF
INCHES

ACCUMULATED
RA~NFALL

'1NCHES
TIME
HOURS

TF'= .0847 HDUPS

AREA= 14.3 ACRES
A\iEI:;~AGE BP'!SH.J SLOPE:::; 42.:3 F'ERCENT
C::UR9E. NUi"1BER= 83,,>4

." ,PES!f3NSTOFiM::::.·.i~•.f551!'lGJ1:E::S
STORM DLJRAT Ji ON"", 6.0 HOUBS
HYDRAULIC LENGTH:: 2(JOO.FEET
l"IINIMUM INFILTRATION RArE= .00 IN/HR'U,l.' J

U
o

u

_--3-4
.19

.74

.97

.03

.09

.00

.00
• (H)

-7 .-,,",:'"
•..:; Of .,::. •••:~

i rryr:,
.J,. ,..:t-4

·402 12

i:::' "";'
,-_I 'I" .i. .s.

.:::'::_ '?~3

~2 .5i

~.5:t 28

1.48
1.74

-~~ 1:69
.:;: ., '=j()

2:676
:3-" (i()

2.00

......'
.. 0:.:;.

;
ftO

• 1.......
It :.•.:

ll.()

....~
:: i..l

.0

~2 1t8

41.1

18.4
11.8
7.4
4.6

~27 .9

1::'''''7
""'Oir·":'

:·..~,{·'i.·::::7
:: ~_1 .:

:: ()():21

u ()()::::: i

_-c)()4'7

:I ()(i34

" (i(i65

4_(J()t3'?

.00:36

.004'::?

.0052
:1 (i(,54

.0042
=~ (H)44

ft_ (l~5c,::~,
;t ()6-l';=Y
n (:6'78

:t ()~:: 15

,,(f?39

14-:l :2:::::(~

ri_()133

'J -1 ()() :~:~

.0802

.Oi64

.0198
• (12:34

" ~7814
~ 8(H)8

=t_626()

.8':';:,7',::/

"ci J, 'j:::::

.6454
U 66·4':j

.6066

.6843

.....: 11 -'7
k .. ·~1·.t

~;;::. 40

2.44

..-, ~:J'."".

.1::' :t ...:~ .:::

2" :2()

.""") ,"'\7

..;;":I":;••-:t

.: ........ r.=-
•.::' III .':':'.,J

.-, f>"\"'"
4.Ll

.-'. .': ,"',
01::: :; .'4~. "'r

2.18

:2~:5t

~Z :t~.52

,._, .•:;" .~!

.•,~::. or ...;, "'t

:::: :::: :.-,:: === :::.: :::;:::::: :.:::: ::::: =.: :::-.: :::::::::: ::::: :::: :::: ;:::::=:;:: :::::::= :::: ::: ;:::.: ::=::: :::.:::::: :-.:: ::::::::: ::::: =: ::..:::::: =~:.::: ::::::;::.:: ::::: =..-:::::: :::::::::: :"-":: :::::::::::.:::=::::;:.-::===:::: ::;;: :::;:; ::::: ::::=== :::::

> ..... -. . "-'.-. -,-".--' ,

=:===:=====:="::::,=.==::;.====='=':::::,=::;:'::::===,====-=,==:===-===:===;:.===.==-=:;====-=='::::;'=====.. .
2. 03 .3930 ,,' , " OO(H) 20000 ,,0
2.05.41.24 .OOOl.C:JOOl 6.4
2.07 # ..43t8: .,t)(U)6 ; ,.::O(u)5 .39~7

2.08 .4512 .001~ ~0008 84.8
2.10 .4707 .0026 .0012 117.3
:2 .12 .4901 .0041 .(l<)15 1271.7
2.13 . 5095 .0059 .00.18 119 . 7
2 • 15 • 5289 • 0081 .0022 1<) 1 . 0
2.17 .5483 .0105 .0025 79~0
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Vallev Camp Coal .- Di·tC~l D-33A RLlnof·f Calculation
i. CCln't.i.i1u(~d)

===::::==,=::::======:::::====;:::-=;==:==:=':::::::;:-=-:::::===.~=:==.=:::::==. ::;:..'='==========-===='='==:==.:.::;::=-==

'ACCUMULATED RAlf\JFALL UNIT .'.~. .OUTFLOW
TIME RAINFALL RUNOFF EXCESS HYDROGRAPH HYDR06RAPH
HOURS ,INCHES INCHES INCHES CFS CFS

u

o
u
u
n
LJ

u
u

o
o
C=··'!

I

o

HYDROGRAPH PEAl<=
TlME TO PEAl<=
RUNOFF VOLUME='

cfs
HOLirs
Acre-Fee't.

o
0',11



HlinSEn
lIllEn

&lUCEmc

/)-338

CLIENT \ IAu t-~ /h,p
PROJECT P,cZ'iil(/ '
FEATURE P - .:.;~ Ii
PROJECT NO. CO?, I/, It:Y'>

SHEET_(_OF__

COMPUTED DaT
CHECKED_~,-

DATE 5 #A-VCf/

7iz(~vJ£y)~: 0-3~' D- 3 9,4-8.;' D-38.)· D-3ttJ; l)-338

41Z€7J,' !1.rAil~,~ ?L/MJllflet&Z-5ot~ ~ ~
(&g :817 A.: 5.74<9<:'- U770 O.C6702..

107ift- 1906JJ-- 0,00702.. ;::. /3.4a~
1)1.:51. /33LP - : 7,1-cc
UI\JDIST ~9 :; ~,oa(!.

P~tAltfla> 2,Z ae..
~AJ i!A-nON~ ~~wAJ OAJ 1) -4J/!3 sHe:e:7S

lk>~. tAJo6Hr (',0/ (1'::/,55IrJ)

CAJ A Q
'90 1./1 o.7t.3
75 of, t) ". /1l5
85 z.z 6,4l//

#Y.a.~.' (vp O/Crl 37) -:: /&30
1

CAJ: 90
CAJ.: 76
CAJ~ ~S

.5U)PE":: /6/(PC).;t Z6 -trIOd ~ 43,6 ez
/3,~ it 435~O

PuAJt:J#' /'PC2)IC77aN: c2 ~ G.~c h

(I-f1"fNNe::1- De::5"/6.J': rChc9I?f1d-1 CUAAet4!4t ~es .a .8e/ttIJ~)

PIlellIHIIfl/tr~ rHz:;7:tt:. wi ff~. (i-fffNNc::7
'S"l'fow:l .2)(C~S/t..)C VeuJCt71~.

6:;.{)

If/, :::./5

lJ(z ~ Z



.01

.03

.04

.40

" 9t)

.()6..,
II .1..1.

.00

.00

.00

.00

5 :r i.=3<:,
~:s 1~ () :~;

4,,1,1

6 .. :}6

5.(.~8

5:T86
6.0::':.

1.48
• 7-~.1. q ~ I

:~ =(it>

6 .. 44

GtPIN=11.5827 INCHES
SeG 6-hour

.0

C; j ..
""'... It ",••'

.0

.8

.0

.0

.0

=:2

Jl ()

~ ()

3lt ()
1 ,,6

.0

5(),,3,

30.9
18.1
10.2

'.0
14.9
76.7

110.3
77.4

1:36. :2
156.5
141.7

I( (H)78
~ ()()8(~

,,(H)8,2

/; ()()8::.~

.. ~)()29

u (}~)8 ..::1·

p (~.()38

.0044

'I ()(l24

.. 0024

n ()()~2L~

",' ",'", ','

..'0000
,;000(1
.0000
.0000
.0000
.0001
.0001
.0005
.0011
.0014
.0018
.0022

" :t,~7:2l

" :[794

= 16()()

=(>(1:2()

• O~S18

of s;:-- .• ~::

:1 .i. "_J l. "_!

.119:1.

..,,1'2'6r:;

.. i :34 fi

.14:31

" (H)53'
.0074
.0100
.0128

:.0000
, ';;:(}OOO

.0000

.(lOot

.0002

.000::;

.0005

.0009

GPCFS= 156.51 CFS
ITERATIONS=8

8,383,7
II .cJ.()23

• 47t~6

• 35.i.1-(1
II 36~)~2

.3,397

.8:294

.8480
tI ~3666

• BS;:',il

d t--:= ..··)
• • '7,.) ..:-

.51:}?

.5694

.4580

.3444

.3492

.-·3,2'54
';'.',33(f:(

Valley Camp Coal .- Di·tch 0-33B Runoff Calculation

~r~~ :t ~~ .t+
,"""'; i:::' I
.:::. ....._te)

;-. ,,'<:::'
..... « .L __;

2.01
~~ .()-~;~

2.(i4

:"2.1/

:2.,61

2.()6
2;07
2.09

:2.14

1.93
1.94
1.96
1.98
1.99

1..89
1.91

HYDROGRAPH 'PEAK=

..7'': :;-.::::: ;;.-::;::::;; =::: ::;: ;-.::: ::::: ::::: ::=:=: ==;-.::::=: ::::::=::::: :::::::=:::::.:."::::::::.:::;::;-.: =::; :::.::::;;::::::=::=:==== :.-:::= ::-.:;: ::::.:::::.-:: ::.::::::::::: ::::::'::'==,::::-::-':::::::=:::::::: ::::::::::: ::::::::::==

TF'== .0647 HOURS
C:3= 57 •. c)911

===================.==-====<:::==:;.===-==============================:.===
ACCUMULATED RAINFALL UNIT, - . ,OUTFLOW'

T I HERA!NF='ALL~~OFF' :E'XCESS HYDRPGRAPH: HYDROGRAPH
HOURS . INCHES:INCHES - ..I~CHES "~CFStFS

=====_=_==:::::===-===.=,===~===~=.===-=:;:'=:=_==~=_-=-o~:..:-,=====::::;::,==:::.:=-'=;i::::.:=:=====.=====-=:===

AREA::::: 13.4 ACRES
AVf;:RA8E BASIN SLOPE=
CURVE NUMEER*•. ·S6.0" ",
DES18N STORM=:: " L55 n..rCHES
STORM DURATION=6.0 HOURS
HYDRAULIC LENGTH:: 1630. FEET
MINIMUM INFILTRATION RATE::: .00 IN/HR
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U
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F' raj ec: t .. : 007 .. 1 L llZli)
ChanrH?l Sect ion : bitch D--$3t3

Date:
Time:

Gomputed:

()5~May-89

11:24 AM
DEH

GENEF:ALCR ITER I A: Design Flow:
. Bottom Width:
.'.Side Slopel:·
.. SideSlope2:
.' Frfcticm,Factor: .
M,in~ Bottom. Slope :

.,Max. Bo·t::tom Slope:
Freeboard: .

6.60'
t)~'O

15.0
:··'2.()

"(, ...030
0 .. 04
0 ... 04
0 .. 50

UNITS
cfs

feet
·1/m1
'11m2

ftlft
~;ft/ft

'feet

f t./·f t
fi:/-'f t
i/m2

feet

fe(~t

ft2
feet
feet

feet
·ft2

feet
feet

();: ().z!

0 .. 04

0.96
i .80
7.94

:::::.67 oft/sec
!\lot Needed

feet

15:t.(i

3 A \~,7 ft/sf:?-c
Not Needed

0.96
i .80
7 .. 94

0 .. 66!.~
(~). 668

Q ..46
0.666
0 .. 668

•.){-:~ 1{jC i t·,/ ;:
Riprap Ck (V~~5?)~

A-( ;~ ) :2 / ~5::=

Minu Bo-ttom Slope:
Ma>:= Bottom Slope:

Required Depth:

Depth (Max. Flow):
Gn/l.49(S)1/2==

DepthtMin. FloIo"J):
Qn/1.49tS) 112=

A (R) 2/~:==

Hequin~d Depth;:
Al~ea ;:
F'et~ imetet~:

Hyci;r"aLl 1 i.e f-~~'a{j i Li "=:. ;

F:e-r i!TIet.er-:
Hydrau1.ic Radius:
Velocity:
Riprap Ck (V<5?):

D:;LCULAT ION:
(Ve1.ocj_ty Check)

CALCULATION:
(Channel Depth)

_ __.-_._._.~_ _ - _.._--- _._ ~ - -._---.._--_.._._ __ __.._----_...; --;...._._--_•.._._-.-_._._----------~_ ----.~._._ --_ ..
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HlinSEn
IILLER

& LUCEmc

CLIENT 'hi LC:/ &o,.p
PROJECT ~I/
FEATURE D - 34A
PROJECT NO. <p7.1 I. IN)

ISHEET__OF__

COMPUTED DaI
CHECKED_---="""~

DATE 51/1A-V89

/) -.31A ,(i'EttAtll1eD) - 5,n~1I Ct9~As;a\ ArUl /r11P74d- ales ,: (~,.JJ:t;/,Qe.

A-PO!: 189"* ,/X)70Z ~ 1.3ac
flYD L€lV6711 : ..(~'

SLOPe ;: fleet)' ~Z5.;r/CJq :'51,2~
1,3 :)d-435CP6

{'tV =: 85 (See D-1413 des '911 Shee-ls)
1: ;,65 'J

~~F ?.2£Z>Am'oJ.'

!ffAAJAJ€2 De:s16~.·

,5rl4WI; Z~
S IfIC2X:= 2 fb

~y IRAr'LiVll-W: 0e'6t0

I d: 1.0'

'I ': 0.'08 I



.51

.15

.00
• (u)

.04

.08

.12

.58

.60

.62

.64

OUTFLO\l-J
HYDROGRAPH

CPS

u (l

:: ()

II ()

,,0

•• J.

.0

.0

.0

.0

QPIN=33.9588 INCHES
SCS 6-hour

:0
44.5
14.3

1.6

UNIT
HYDROGRAPH

CFS

• ()1<)"7

# ()i)97

.. C~():::::(}

:I (H)9(1

.00'7'4

• (j(}27

.0046
I: (>i)3()

.0086

.0101

.0104

.0021

.0030

~oooo

.0001
~0008

.0014

n 15()6

• 15'Sl'7

.1,)813

.1189
• 129~~

.1446

.1476

.0808

.089/i
tI'{)(~-9:l

.0000

.0001

.0009

.0023

.0044
• O(J7~2

QPCFS= 44.52 CFS
ITERATIONS:::: 8

RAINFALL
RUNOFF EXCESS
INCHES ..INCHES

t: ~i49:2

.92'5()

·.393(l

.8743

.8996

.9423

.4183

.4437

.4690

.3677

.3529

.7730
I: 798:::~

.82:::::6

ACCUMULATED
RAINFALL

INCHES

"'-. .'''''
..:::. ;= C)--:=

•.., -=?"(.j
k • o._l I

"'-1 c::'17;
~::'.:r ,.)0

.'" ",'.j
L:t" .L

2.45

1.99
2.01
2.03
2.(JS
2.08
2.10

TIME
HOURS

==============================~===================~===========

===-======='============================.====,=,=====,===========:===

TP= .0221 HOURS
C3=16:>/.3829

=============================~===-=============================

i~~RE1;:;::: 1 .:3 f~CRES

AVEFo:;'~GE BASIN SLOPE~-= 51.2 PERCENT
CURVE NUMBER= 85.0
DESIGN STORM=. ,1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDF:AUL I C LENGTH= 450. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR
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o
o

o

n
o
o
o
o
o

o
o
o
o·

HYDROGRAPH PEA~~=
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o
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Tr.-apez6idal Channel Flow Calculat.ions Llsing !"1al'1nings EqLtation

.-----..,......----'-i---.----------~ -~-..,......---__---__---o---_ . _

[

L
L
L

Client: Valley Camp Coal Company
Project No.: 007.11.100

Chi:lrH-H? 1 Sec tion: Ditch D--34A

Date:
Time:

Computed:

05-May-89
10:::::;::- AN

DEH

L
L
l
f
L

GENEF:AL CF: I TEF: I A:

Cf;LCULAT ION:
(Channe 1 D(~pth)

Design Flow:
Bottom Width:
SfdeS lope 1 ::
SicfeSlope2:
Friction>Fac:tor:
Min. Bottom Slope:
Ma>:. Bottom Slope:
Freeboard:

Depth (Min. Flow):
On/1.49(S) 1/2==

AC~:) 2/3==

0.64
0.0
2.0
2.0

0.-030
0.02
0.02
0.50.

0.38
0 •.091
G.OS'?

UNITS
c-fs

feet
Ilml
1/m2

ft/ft
ft/ft
feet

feet

ft-;::et

1 fm::'

·ftl ft

f t~::~

feet
'feet

() 'l' i ~7 ·f'E.~_e t:

()" 8~3 feet
(1'#:2 t::;l ft.:~2

1.70 feet

0.29
1.70
(," .17

.:):t 38

(} It (189

j:;~eqL\·:tl'-e{j Der.:ltl-i;
Pft-e2i:~

Dep'th (Max~ Flow):
(}r-l/l .. L~Ct (S) 1/2::-.:

Area:

Perimetet- ;;
Hyd r" 2L\ 1 :.t. c Ratj i L.t s· ::

Perimeter:
H)ldi--aL\l it F~a'd.iLls::

Velocity:
Riprap Ck (V<5?):

I_je 1. oe: i ty ~

S :,L {j. f:-: ~:3 1 c:~ f::t r.: l~'

SicjE-:'~ 51 L1f)8 -2 ~~

Minu Bot·tom Slope:
MaXn Bo·t·tom SlQpe~

........H , ••••••_ ••__•••• ,,~.__._••_ ••_H ~••••••_ _ ._ _._._ .:. __ _ ••••••_ _ ••_ .. •__••__.~.~_._••~ __._••_. _ _ ~~••••• _ _.h ._ _.._ _ _.._ ._._._ _

L
U
L
L
U

l
[

[

L
L
L



- HIIRSER
IILLER

& LUCEIRC

lJ-318

CLIENT I/AI..L£i btl; j"
PROJECT Pmll IT
FUTURE 0- ~4B
PROJECT NO. oa 7, II, 100

- AU.-O/ST; ,2)(~£PT ~IZ ~/beN M'~

-r071JL ke74 ~ 435.Ji d)o7t>Z; 3. ()~~
Ok ~ef -- ~7~,Cia 702 ;; ~. Sse.
DlSr A12e:J : z.Sac-

?12E~/P= 1-55" (10 YR-&H12)

-1.0,- W&Ui~ C'A,J-

IHEET_I_oF__

COMPUTED DOd
CHECKED~~~

DATE 5eJ1AYIfl

eN
4D
90

A Q
",S 6./55
2,6 a,723

~: 6.(02'8

;./yo ~711: &70 I

S0PlZ;;; 2/;10 kZ5 Ji--/oQ ::.5:)%
,3', 0 *" 435{c()

Zo/J~r' ~aA-T7CYU.' C)~ ;,t/8c-fs.

(Hh-j.ue... OaI~ !

~TI,~, ..lcl::l.I

'J :" o.!J!/
~ '-IIVI"';;€-. iZe-Q2
; ,



Valley Camp Coal - Ditch D-348 Runoff Calculation

CFS

1 .76
1 .78 3.0
i .79 .8
1 .80 .2
1. r··r·-", • 3()2e.; .0002 .0.OL

2.42 .8357 ·1694 .0079 .0 1 .71
2.43 .8514 ·1774 .0080 .0 1 .74
~, .45 .8671 1855 .0081 .0 1 .77.a::' ·
2.46 .8827 ·1938 If (}(}~33 .0 1 ·80
2.47 .8984 .. 2()21 0084 ftC) < ."","\I-~. J. .O-t::.

2.49 .9141 .2106 .0085 .0 1 .85
2 D 5() .9297 tt21'~2 .0086 . 0 1 .813
0"''1

~i1 ':;1:~:42 .2217 If ()()24 () 1 · 6~iL · . .
2 r::--,' .9384 2240 .0024 .0 1 14Q ....) • ..:- · ·
2:1 5"+ .9426 .2264 .0024 .0 .78
2 ·5~.5 .9469 .2288 .0024 .0 .61
2 .57 .951 1. D231 1 .0024 .0 .55
'-' L":'" .....,

<I 955~::~ If :2335 .0024 It () 10 5-4L • ,_'0

TF':::: • ()273

C3=135~2856

AREA= 3.0 ACRES
AVERAGE BASIN SLOPE= 50.0 PERCENT
CURVE NUMBER= 88.2 .
DESIGN STORM=."l\.B~<JNGHe::S:.r
STORM DURATION= . 6.0 HOURS
HYDRAUL I C LENGTH::."' ,67'6 .iF~ET
MINIMUM INFILTRATIONRATE=:).:OQ IN/HF:

===============:===============================================

HYDROGRAF'H PEA~~= :l :I 8~3 C "r":::-
:2. '50 HOUr'::'.

. 16 Acre-Feet



GENERAL

CALCULAT
(Channel Depth)

• Flow):
(S)1/2=

Required Depth:

Per imet.eY'·:
Hydraulic: Radius:
Velocit.y:
Riprap Ck (V<5?):

1.08 feet
0.67 ·ft2
2.59 feet
0.26 feet
2.79 ft/sec:
Not Needed

CAL.CUL,(jT" I ON ::
Cl.,/elc;city Check)

Depth (Max. Flow):
Qn/1.49(8) 1/:2=

A (F~) :2./::::~:;:.

0.48
0.170
0.165

'feet

F:equi red Dept.h:
AF'ea ::
Perimeter:
Hydraulic: Radius:
Velocit.y:
Riprap Ck (V<5?)::

0.98 feet
0.46 ft2
:2.1~:! feet
0.21 feet.
4.08 ft/sec
Not Needed

E~ot tC)fTi Wid th:
Side Slope 1:
:::"ide Slope :2:
Min. Bottom Slope:
Max# Bottom Slope:
C:hE:t.r"Jn(::::l I)epti"1~

Fhprap:

0.0
2.0
"'71 ..-,
L = ",.1

o . o::~

·feet
11m!
1/ln2
ft/·ft
·f t./ ··;=t.
·feF.~t

...__ _ -..__ _.- , __....•__ -_.- ~_._-_ .._ _-_.__._---_..__.._._--._-_._ _.._----_ _.__._---_ - _ _-
Cc,mmen t ::



d :: 1.Z.'

'" '.3':~ ~ ·f 'J : . \ t i..=V====·'..J~ ·,,··,-····_·+·~i:· '1'--"'"'' .--!- •....

:71;/3~~ :_:.D~I~; ~-3~' d-35
: _> -,t ,1 -~-,' : ~. - - ~-

A!2EA: 4, ;;k~'S"-:(j, 9c9C;C!/~f(,)(.6~ 0, 7ae
Stope ~.tql()*Z5*"IOD ~:3io,3~ .'

)/y~a;.-t;::~;:j ~..L~#:
{',vi:: 90 . i..,- '1"~-~' ...•.. ,..,.".,.•• '-:..•,,-.•' '" -,_ :.--•./'_/is5" .' L.~. '., ."!

:~Jr.:-rc~.J:Et:iLt.·[1 .. Li· ......;....,...
ft ~.!'~t<:P04/.+·'d~$,1(~fs __ ;..

!#Jj;-;,;~;;~i/t ...L. -' -,

:S"'M :..511(~:, Z~ 6:'0/ W/~Z) 1.;0,03

'(he ff//bU5c.:uwL ('1#lN;UeZ.

I~D.~I



ValleY Camp Coal - Ditch D-35 Runoff Calculation

TP= .0473 HOURS
C3= 78.117:3

23 ·7 .. 02
12 ,.... 03·..::. ..

C' 8 .04d ·
2 ·6 ·05
1 ·1 ·06

<::- .07·...J,., .08·..:..

·0 ·09

(l '-, 71· ..::. ·
0 "-, 76· ..::' ·

.0 '. 82....:. ·
() ~:?

.-'t'~· ·oj

0 ,.... 9 r -,· ..::. · ..::.

·0 2 ·97

·0 3 ·01

·0 3 ·00
0 ...., -Y'-y· ..::. · I I

(j ~, ::::;(>· ..::. ·
(-) 1 7"'·'· .. ·10

·() 1 ·39
0 1 ; .,:+· · .l

·2598 .OO()3
.2644 .0005
.2691 ·0007

·2737 ·0009

·2784 ·0012 ·0003

·2830 • (}C) 15 ·0003
.2877 .0018 .-(/()(13

.:2923 .0022 ·0004

.2969 ·0026 ·0004

81 19 of nc={"', ()()'=i7· · .Low,,_l ·
·8~':;;00 ·1949 ·0099

·8481 ·2049 ·010 1

·E3,:~S62 ·2151 ·(; 102

·~3843 ·2255 ·0104

·9()23 ·236() ·0105

·9204 ·2467 ·0107

·9~~23 ·2537 ·0071
·9372 ·256'7 ·0029

·9421 ·2596 ·0029

·9 l.j.70 ·::262.:':' ·00:30
951 -:'l :~\~)~5~5 ()l:)~;()· ! · ·

· ':/ ~:.5 {S '7 · :·;;:~t.~8 ~5 ·(>(/:::C)

1. T~;
1. 75
1. 77
1. 78
1.80

1.70

1.59,
1.61
1.62
1.64
1.66
1.67
1.69

TIME
HOURS

2.41
.~~ • 4::::'

2.·48
2 II 4:=1

"-, 1:::.•.•:1
,;:." "M.' .•'

AREA= 4.6 ACRES
AVERAGE BASIN SLOPE= 36.3 PERCENT
CURVE NUMBER= 89.3
DESIGN STORM=, .il~§5:!,,;rNCHES,".'
STOF:t·1 DURAT I ON= .. 6{6°'HOURS
HYDRAUL Ie LENGTt-i=.. ...li50~·~FEET
I"lINII"1UI"1 INFILTRATION RATE:!:::';.OO IN/HR

==:=====~======================================================

~~YDROGRAP~~ PEA~~= :~:;,,01 cf~.

2" 4';) HDUi~S.



CALCULAT ON:
(Channel Depth)

Depth (Min. Flow):
Qn/1.49(S)1/2=

A(R)2/3=

F;equi r-ed Depth:
Ar-ea:
Per-imeter-:
Hydr-aulic Radius:
Velocity:
Ripr-ap Ck (V<5?):

1.19 feet
0.95 ft2
3.09 feet
0.31 feet
3.15 ft/sec
Not Needed

3

CPiL., CULPsT I (IN :
(')elccit'/ Check)

Depth (Max. Flow):
Qn/1.4'?'(S) 1/2::::

0.69
0.428

feet

Requi r-ed Df.",pth:
Ar-ea:
F'er-imet<:-'?I'- :
Hydr-aulic Radius:
'v'elocit',/:
Ripr-ap Ck ('v'(5?):

1.19 feet
0.9::".; ft2
3.09 feet
0.31 feet
3.15 ft/sec
Not. Needed

f-.kt j\,leeded

Side SLOPE' 1.:
f-3.idf? SlcJpf.~ ~2:

Min. Bottom Slope:
Ma},~ Bottom Slope:
C hc\nl"', (':; L D('3 P t h :
Pi, pl'''clp:

0.0
2:r()

2 tic)
()., ()2

():: ()2

llml
1/m2
ft/ft
'ft/ft

-_ _ _ _-_ __.__ _ _-------_..---_ _-----_..-_ _ _--_._ _-_.._-_.__..-_.__._-_._--_ _ _.__ _-_ ......--_.

CCilH'!lent:



SHEET OF

COMPU~Z=
CHECK~ED~;;--_

HlIRSER
lILLER

& LUCEmc



~:, ..... '. ~ .L '.~:'. .. ...... ,'-

MINIMUM INFIL-rRATION RATE=

AVERAGE BASIN SLOPE= 65#3 PERCENT
cum/~: NlH"H3EF;::::: 79 .0,
DES IGN STOR!'1::::' 1.55 INCHES
STO!::;:~'1 DUS:t':jTION== 6.0 HOURS
HYDF:AUL r C LENGTH::::: :55Q. FEET

[

L
L

Il',.!CHES

." ..

..~ ....~
.; ....> J.

" ,,::•..:;..

:::::::
:: '--' /

-::.0::•
,: ,":1._.1

n {)(1

.(>2

OUTFLOt>J
HYDROGRAPH

CFS

.--.
;I: ...::'

.~ ()

-, ' .. '

.. ()

OF: I r~J:.::~2l:~ 7 8L1-8~:~

f3C:t3 ,~.s·~t-~OL\r

1
:2:::'.6

W-.iIT
HYDHOGRAPH

" .."- .-',--:'
-": --.J.:: .

>', :"~ ••• ~: ,-'.
:~ \.J :,_, / .:~:'

:: ()(J17

It (l(H),)

11"(> () (>3

RAINFALL
EXCESS
INCHES

-. :; -. '"''

"" ',.. , ".._, ," .....

.... \'::;-.-...,
,: ••.•: ~_:;:" .1.

• 0:1.2::::

.0000
.. (i(h:)3,

FHJNOFF
INCHES

u / .Lt:.~C

... / ....•'.'

•. 5586
•.5-2.6lj

f4CCUMULATED
F:A Ii\IFALL

!!\!CHES

',i ,..•' : .... ~.J: ... ~ t::.

,_",. ,oj ..~•

.,.. '" "''''..:'

.'_' :0= ••••>...

.••. i:::'·

.'"'1 {-I I

.,::.;:....;:.c'

2.1.5
2._\18

TIME
HOURS

==~=======:====:====~======:========:====================:==========

Tp:::: .0279 HOURS

[
L

L
L
L

L

L

r
L

L

L

L
L
L
L
L
L



HIiRSER
IILLER

& LUCEIRC

CLIENT :fAt I d kiP
PROJECT PDit!/L
fEATURE L2 - .:; 7
PROJECT NO. 00 Z II, /~6

IHI!I!T_I_of__

COMPUTED L)~I
CHECKED~~~

DATI! 4H1A1l1t

0-37 f)t;5/6A.J '.

(';0 j)~/~~ 5HaUAJ ON D --#lBS~

use:..
!Jrzal j' /21,47J lJ,6036 : 3. 75~ (Au,JJ?eA lJ/S7VNel:» CIJ:: '}O

(to Ii H O~ ac
JA//). L0J6771_~1/5tJ/i

WA1Ell:5ttEb 5u>~: ~ L It ,t.j75
(t>AJ/ .r. 25'

Za,7,S+ Z5 Jt-/OD .: 3tP,3~
-3,75 ,j..f3~o

£NO,t:T 1'.R£Z)/C77~AJ: Q :: z.,1.J? els

('fr~£Z- !)ESI6AJ;

~jl1 ~ z10
$/lfo),I(': 18eg (Zxc:.erM S/~ £PAi?hP, ~a...J A-r 5.u'7e~/-Ic.I<.

.6Y L0A1- P!t:.e. tul-ftCH- ~ ::::0~)
~~ih~s /'()t,tJ .6" fJl711~ - ()se ~ f)/~ !J~tj'/J

1'4:/5 6;i) ~=z, tv
111& ~ Z. t=,03

?/'irl!tJvfsh:rws to,PI'"a'? ,Re.:?UI.ee:D ~ /816 6~~ IWM€7)/Ara...Y
.B£U)~ /ZJNC/~ 5e:rruA.J6 ~J0, I'ffAN~£ c'R/TUI'A AvD
.e~CA-.e Ot..J7 c)f>Pe2? j)1n:H ::5ECT70A.J -Re&lu::t.J~ ~w.

H2Di~ );/Juhh/ ;/reo if.:, /8% J),kl, "5c..e,hCTYl fUrlllll)']
ht:kveef'J LcYl-'1Crc:f~ :5e.-tlflF/4 862'511) a",J;j road /flk1
~IrCn 11ea/' {U/()?L-i c.J4()--fZ 111/~-t.

4r49: 390J.C)035:: 1,37ac..
;!YlJ. LDJ677-1:; ~ /
5LOPE: 810")fZ5"*It)o :; 35.Z~

1,37}(- -43~O-

?uN':)~ j?/l£l:ICT!C;J,· cJt.JII'~" 6. nelS

(/;"'f~ !Je=6.0. c.a~.) OI7Z:;+ 06-=16-0

1/= 1,0 L6~

£/AJ/N5 AJ,r &-dt'



2.

» (>:2
.0:3

.08

.06

.01

.00

.00

.00.. ()(}

r, iJ r'1
~::. • '-I' ..::.

....~. '~:Cj

.<:.. ~ ,~~;.•-'

OUTFLOW
HYDHOGRAPH

CFS

If ()

10 .....:

.....
t: '••.1

,'-',
......<

:t ()

.0

.0

.0

.4

.0

4.9

QPIN=16.3034 INCHES
SCS ,5-hoLlr

1.2.5

I::""J'f -t
\-J~:' n ~

3;i:j.» 7

19.8
i () .. ,~2·

47.2
61.6

UNIT
HYDROGHAPH

CFS

,r t.):t ()8

I: ()()3()

n,()(H)3

.0003
~ ()()()L~

.0000

.0000

.0000

.0000

.0001

.0001

.0002
~ c)()()2

RfllINFALL
EXCESS
INCHES

... :28:l:?

.21(/1

., (H):22

II <)(1(:3

:r ()(){)~S

.000(1

.0015

.0000

.0000

.0000

.0000
-r-. () I:)(l2

RUNOFF
INCHES

GIPCFS::::: 61 .65 CFS
ITERATIONS= 8

==:ylil()
:: 9~~8~~

.. ~25(}(S
Q25~5 i

.. :2'~57(}
a ~2.i+ liS

.232.5

.2641

.2686

.2280

.2190

.2235

Valley Camp Coal - Ditch D-37 Runoff Prediction

.r ••..,.-.,.
J.. U' ! ..:)

1" 67

:2 :r ~5()

:2 ,~ ..q...::~

1 II 59
·f l ..
.t.. "Q J.

1.62
1.64

1.56
1.58

1 .. 53
1 .. 55

(~CCUI"1ULATED

TIME RAINFALL
HOUHS INCHES

~YDi~(JGRAP~'~ PEA~~=

==:========:===;======:~===========================================

======.======================================================.==

======::::::==:::::::::::::::=====-=====.===:=======:;:;:::::;:::===========.===='=======.==.====.==

Tp:::: .0460 HOURS
C3= 80.3596

AREA= 3.8 ACRES
AVEHAGE BASIN SLOPE>::: ::;:6.3 PERCENT
C;URVE NUMBEH=, 90. (1

DES IBN STORt"l:::: 1 • 55 INCHES
STORIV! DURAT ION= ,5. OHOLJF~S
l-IYDRAUL I C LEl\.jGTl-I= 1150. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

[

L
L
L
L
L
L
L
L
L
L
L
l
l
L
L
[

[

L



Trapezoidal Channel Flow Calculations using Mannings Eql.latior;

------_.....-----~---~-

Computed: DEH

Date~ 05-May-89
Time: 08:12 AM

Client~ Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: D-37

[

L
L
L
L
L
L
L

GENEF;AL CR I TER! A.:

C(-'1LCUU·YT I ON :
(Channel Depth)

Design F 1Ol-J:

Bottom Width:
Side Slope1:.
Side Slope2:
FrictionFactor~

Min. BO·tt.Offi Slope:.
Ma>:. Bot.·tom Slope:
Freeboard:

Depth (Min. Flow):
("In./1.49(S) 1/2::::

AUn 2/3::::

2.60
0.0

15.0
.2.0

() _.t]3c)
0.02
0.18
0.50

0.371

UNITS
c:fs

feet
11m!
11m2

ft/ft
ft/ft
feet

feet

1./ in ..:::

·ft../+t

feet

feet

feet

()" U
:l.~5.()

....•. '-11::'
\) :: .J~. ~...~

0.18 feet
2 • 25 f t / ~;(~C

Not: Needed

(1. 1:24

()::87
1.,t6

().J 1:25

Mif1~ Bottorn Slope:
Ma~·~= Bc·ttom SlaDe:

i~./E~ 1 CiC.:l t·y' :
Riprap Ck (V~~5?):

Depth (Ma>~= Flow):
Cir':/l u··q{.ti~~3) i/'2::::

Hydraulic Rad~us:

Hydraulic Radius:
'v'e 1oc i t·y' :
Riprap Ck eV<5?Y:

..........._ _._ , _._~ _._ __ _ .._._ _ _ _..., _._ _ _;__ _ _.._.~.H.~ ~ ~.__~_ _.._·.~·_·,··_···_·_··-·· __·- _._ _._-_._ __ ~ __ _ " .

c:(~!_ C~tJL_A 1" I tJr,J ;
('vl elci c.:Lt.")i C::hec:k)

L
L
L
L
L
L
L
L
[

L
L



=====::=:::::::::==-====='::=========-==-==::::::';:"':::===========-==::'==.='==:::::================
OUTFLOW

HYDROGRAPH
CFS

DPIN=31.2593 INCHES
8CB 6-l1oLir

UNIT
HYDR08RAPH

CFS

RAINFALL
EXCESS
INCHES

RUNOFF
INCHES

DPCFS= 43.18 CFS
I TERj:.ljT I ONS= 8

Va:tl~v CafntJ C(~a.L - Upper SectiOr"l Di."tch 0-37 RUflOff Prediction

ACCUMULATED
RAINFALL

INCHES

1 ·54 ·2197 .0000 .0000 .0 ·00
1 ·56 .,2267 ·0000 0000 4·3 .2 .00
1 .58 ·233'8 .. 000 1 .000 1 13·9 .00
1 6 1 240'7' (J003 0002 1 .::: 00· · · · ·'-' ·
1 ·6:3 ·247'7 ·0006 ·0003 ·1 " 01
i ·(-:>6 "

25S() " 0009 ·0004 ·0 ·02

...., ::::::5 ~.t::"'~ :t 17'49 0 i dq ,". 8b..::.. · · I,..) '7 · · .I. • !,.-- · $,,_J ·r,
~::;8 7E3t1C.~

oj riO 1 c) 1 5:2 0 8'1,::.. u · · .:. · " ·'. 40 f.3 '! ·4:2 :2(i~3'? 0 i 56 () Pi..:;. · · .l · " · · 7 ".

::: 42 E:·y··t ':7 ~,....,

1 "7 (:: .,
{::l::) (j ....\ ......

· · ·"'::.r.:: · J. u · '-j .'::1

:'2 4':::; 86'=12 Z18 1 0 < 64 (1 95.. '-' · · · .I. " ·....) 4'7 89l:.:~.7 2~548 () 'j 6 7 (l 97.~.. "
, · " " .l. " ·.--:-. 4'::t 9242 :2'7 t r-, t", ., 7() () :.""j ........:.. · · · i::: :t -'_' .1. · " 7"7

.--. 1::::"'';, 93~51=t 27'-:'1 :l c;()~r3
..
} :5~:1~:. " \_l.~.. U · · u (- ::

:2 ~5l+ {?43~5 2838 (j(~47 () -:- '''''t'

" · " · · ·..~: ..:::
:OJ ;:5'7 95(}7 ::~Eif:1~:5 (j().i:l 7 (} ~28.,:.. · · " · · u

:2 " ~5'7' .. (iI~:E;'? "
:2::.f~~::2 "

()(j ::~l 7 ·() , :~~E:;
.~-,

{~
.!

~f {::j ;:.; 6 :'~:': ("7? 2,() ()()-4·~3 (
..
J :-;;;.~ ~~3.•.- u J. .. · " · .. "

2 · \::,.~~ ·97:~; :t ·~:;():2~3 ·~)(}4·8 ·(j , :2~:3

"','"
", ,... ~ .. :::. ~.... !

TIME
HOURS

==============================================================. .

==================~=========~===========~======~~=============

Tp::::: .0240 HOURS
C:::;.=:t 54.0771

?\'v'EF<f4GE BASIN SLOPE::: 35. ~;;;~ PEHCENT
CUF<'v'E NUMBEF<:::: 90.0
DES:r 81',1 STORM:::;· 1 .55 INCHES
STORI"! DUHAT I ON= 6.0 HOURS
!-lYDHAUL I C LENGTH= 500•. FEET
lViI NI!"lUi"! INFILT~!ATION RATE= .00 IN/HE

L

r
l

L
L
L
L

[

L
L
L
L
L

L
\

L
L
L

HYDROGRAPH PEA~~=

[

L
L



Trapezoidal Channel Flow Calculation$ using !"1annings Equation

[

L
L
l

CLient: Valley Camp Coal Company
Pt-oj ec t No.: OOT.ll. 100

Channel Section: Upper D-37

Date:
Time:

Comput.ed:

05-May-89
08: 27 At'l

DEl-!

feet

UNITS
cfs

of-t::2
feet

feet.··
11m!
11m2

ft/ft
ft/ft
feet

ft/s.ec

2:. 'i4

r\~ot Needed
4.03
()::(i8

(1:r67

0.17
0.047
0.047

() A 1. '7
() .. <)l+"7

o. '=19
0.0

15.0
2.()

0.030
0 .• 18
0.18
0.50

F~eql.~ired [It:.q::itij:
Are,:\ ;

Depth (Min. Flow):
On/:!. .49(S) 1/2::;:

A (R ):2/3=

Riprap Ck (V<5?):

Depth (Ma}~n FIDW)~

Gin / 1 .4'1 ( S) 1 ./ ?::::

Design Flow.:
Bottom Width:
Side Slope 1 :
SideSlope2:
Fric:ticon··Factor:
Min. Bottom Slope:
Ma>~ .BO.ttcHR Slope:
Freeboard:

Hydraulic Radius:
!.ie 1 C)C i t.y:

C(.~LCULATI ON:
(Channel Depth)

GENERAL CF: I TER I A :,

f

L

L
L
L
l
L

L

L
L
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Tnapezoidal Channel Flow Calculations using Mannings Equation

Cl~ent: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Lower D-37

05-May-89
08: :::)3 AI"!

DEH

feet

it/ft
ft/ft
feet

UNITS
cfs

feet
l/m1
1/m2

Date:
Time:

Computed:

2it6()

0.0
15.0
2.0

0 •.030
0.02
0.10
0.50

0.371
Depth (Min. Flow);

I]n/l.4°i(8) 1/2=

Pesign Flow:
Bottom Width:
Side Slope 1 ;
Side Slope2:
Friction Factor:
Min. Bottom Slope:
Mi::n:. Bottom S lope:
Freebbard:

Cr-4LCUU.ltT I ON;
<C>r"iar1r~le 1 Dep+:.h)

GENERAL CRITERIA:

[

L
L
L
L
L
L
L

Ncd: Needed

L
L

Hydraulic Radius:

Riprap Ck (V<5?):

{') Q-
.... "'~ I

1,~ 16
.;S It 3~7

().18
2,,25

-ft2
'feet
feet

ft/sec

L ( t·./ e ], (3(:.:L t. y t::hf?(: k )
Depth (Max~ Flow): feet.

.!: ·i- ... .1: ·i··
~ '...... ,- ',..

+t .....-··f t
:~~: :1 ()

(),,1()

(

Hydraulic RadiLls:

~3:i. ci E-? ~31 c::' 1:::E·?:· 1;;
~:3 .i. (j ('"2 ::::~ 1 C) l:: ~::::' ::~~ ~

I
l

L

f

L

I
L

L

L
f
L

L



[

L .._0 0_0 0 . ~ _

05-f'1ay-89
08:47 At'i

DEH

·f2(·?t

feet

feet

ft/ft
ft/ft
feet

f t:;~

°feet
feet

Ur-H TS
cfs

feet
Ilml
11m2

Date:
Time:

Computed:

(~ :t .. 2~2

8.(lt.l ft..:/sec
Requit-ecl

() .22

0.32

0.16

c) at 72

2.60
1.0
2-.(l

2.0
0.030
0.30
0.30
0.50

0.096
0.096

Riprap Ck (V<5?):

Depth (Max" Flow)~

(11'1·./1 "i.~'::? (S) 1/:2==

Hydraulic Radius:

Depth (Min. Flow):
On.! 1.49 (S) 1/2=

) ACR)2/3=

Design F I moJ:
Bottom Width:
Side Slopel:
Side S.lope2:
Friction Factor:
Min. Bottom Slope:
Ma>: .. Bottom Slope:
Freeboard:

Trapezoidal Channel Flow Calculations using Mannings Equat10n

Client: 'Valley C.:1ffip Coal Company
Proiect No.: 007.11.1C~

Channel-Section: Lower D-37
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Trapezoidal Channel Flow Calculations using Mannings Equat10n
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pF:U.JEcr Valley Camo Coal - 0-38 Runoff Calculation

AREA= .3 ACRES
AVERAGE BASIN SLOPE= 27.7 PERCENT
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AREA= 1.5 ACRES
AVERAGE BASIN SLOPE= 30.2 PERCENT
CURVE NUMBER= 80.0
DESIGN STORM=, 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 510. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0375 HOURS
C:::;;= 9B. 6053

QPCFS= 30.66 CFS
ITERATIONS= 8

QPIN=20.0051 INCHES
SCS 6-hoLlF"

===============================================================
ACCUMULATED

TIME RAINFALL
HOURS INCHES

RUNOFF
INCHES

F:AINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

CFS
==============================================================

2.12
2.14
2.16
2.17
2.19
2.21
21123
,"N, ,-,t:-
.:. If ...:,:,w
.-, .-,...,.
..:.:.. " ":'.1

:2.40

2.44
2.46
2.47
.:::.49

"-',
k .......';

.4921

.5136

.5351

.5566

.5781

.5'-=t96

.6211

.6426

.6641
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.8576
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.9006

a t:t33'7

" '::;1 4 ~:s ::~:

.951l

.9569

.0000

.0000
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.0013

.0024

.0038

.0056
• (H) 77
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.0044
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,,()()52
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u (H)31

., I:)() 1 t:::
It ()() 16

.0016

.0016

.0
15.0
30.7
21.6
9.9
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.0

.0

.0

.0

.0

.0

.0
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.0

.00

.00
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• ()3
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'------------------
Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: D-44A

Date: 04-May-89
Time: 04:08 PM

Computed: DEH

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

Design Flow:
Bottom Width:
Side Slope1:
Side Slope2:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

Depth (Min. Flow):
On/1.49(S)1/2=

A(F:)2/3=

0.43
0.0
2.()

2.0
0.030

Ci.l0
0.1(1
0.50

0.25
0.027
0.027

UNITS
c:fs

feet
l1m1
11m2

ft/ft
ft/ft
feet

feet

ReqL\i red Depth:
Area:
Pel~ imeter-:
Hydraulic Radius:
Velocity:
Riprap Ck (V{5?):

0.75 feet
0.12 ft:2
1.10 feet
0.11 feet_
3.58 ft/sec
Not Needed

C?-~LCULATI ON ~

(\/eloc:.ity Check)
Depth (Max. Flow):

On/1 .4·7(~3) 1/2=
A (r..~~) :::/3::=

(}.25
t:):a ()27
(i .. ()2'j

'feet

Requir-ed Depth:
~il~ea :
Pel~ imeter:
Hvdraulic Radius:
"/e 1 DC i t'y :
Ripr8p Ck (V~~5?):

(1.75 'feet
0.1:2 ft2
1.10 f'2et
0.11 +eet
3.58 'ft/~5(:ac:

Not Needed

SidE'! Slop,,,:? 1:;
'3:i.d,~~ Sloi:,e 2: :'2 " ()

() 'I 1 ()

:l ./ lTi J.
1,/ m~::

-ft,/ ..~:t
Max. Bottom SloDe:
L: h ~.~\ n n f:? ]. () (-2 r:~ '/.:. I-I ~

f~~:i.pt-ap~



HanSEn
aLLER

& LUCEIRC

CLIENT l/I!uEY 1'Am,P
PROJECT taMlr
FEATURE el»..J:';::~ ffYJ)1<XC6 Y - 8EZ.1AJA j{(/A.J£ AeEA
PROJECT NO. A::27,1/,loO

IHEET_'_OF__

COMPUTED /?(--7/
CHECKED~~~ __

DATE

i

.-+--- -AMC II

I
20~...l::==-.....u.c.......~+---=:::Y-+---=1

II:

=: 6~-+~j-:ilo,~---P-.....:--+--..t....+~-...d
a
~z
III
>
~ 4Qf-""'_+-"~""""""'=e===p=i!lIo;;==~~--1
u

O~....J.--:L:~..L..-....J....--L_J.-....;J...---I:~.L-..J
o 20 40 60 80 100

GROUND COVER DENSITY IN PERCENT

Figure 9.5.-~raph for estimating runoff curve numbers of
forest-range compl.exes in western United States: herbaceous

and oak -aspen compl.exes.
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Z.SHEET__OF__

COMPUTED j)ef
CHECKED~~.----

DATE 41t11t1131
iiJ~ ",)
to '/2·lefllZ.

90 t,).7Z3
10 (J./65

'Q:: tJ.'Z5 Ct..J ,;: 77,(3

f/Olncf (lsi(: -kn LxaWff>/~ I:>~pl"Oc~u".e

CLIENT tMt!EY GdtJli>
PIlOJECT f>l;;?/III ,

FUTUIlE ..iLJ~ffffYQ
PIlOJECT NO. CXJ7,1I. ICt::)

HanSEn
allEn

&lUCEIRC

;82-.1:. .591.. : /1.1~S' ,Z'
~

,08
QI::...

Q,,·P.. (P-. z;.s) '1 u)/;~/e,S.: !f£E -/0

? -1', (/~ eN
, t ": '2
P - •"lIP -r ~ tJ1,5 .; Pt2 +, 'SQ;5
O,~;5Z- .~~(P+ZI;J) -;>~ -rpZ-e 0

b~ -O.4(f'.ft~) :.-O,·Zl
C2 ~ 0.04 -:. ().04
c: p{?-&)::2.016

j ':[O,8Z :t 1/f-,8Z.):"" '/(LJ4) Z.~/S :JtJ,{)8'=

c"-.) ~ 1000 .. =- ID~D ~ 71,8

,S+ 10 \2.,

lIepraaItc Lewr-/'h ," 110 R

k.5L>?l:: ~&Sort1:l fr~1 #hp 1V[9()O)Z.S{/OO) :: a7~
.f35~ ll,~)¥/O /2csulis Cjtt)~ Id~ 037C..f::s

;;:1 ?rOlf'- Ck,Jl1eJ des'rrJ .'
b:cJ~ 'I'JI, .:rf/z:;. Z./ '1:.' C)3.J Q::a+

S"ua; /7fo
S;r/aJ£;;;' t/"h



AVERAGE BASIN SLOPE= 28.7 PERCENT
CURVE NUMBER= 77.8
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 710. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

; .,_.~ C:...o" ;r
I

TF'= .0536 HOURS
C3= 68.9665

QPCFS= 25.40 CFS
ITERATIONS:::: 8

QPIN=13.9920 INCHES
SCS 6-hour

============================================'==================

==============================================================
OUTFLOW

HYDROGRAPH
CFS

UNIT
HYDROGRAPH

CFS

RAINFALL
EXCESS
INCHES

RUNOFF
INCHES

ACCUMULATED
RAINFALL

INCHES

2 ·18 ·5678 ·0000 ·0000 ·(I ·00
2. 20 .5831 ·0000 ·0000 2 ·4 ·00
2 ·2 1 ·5985 ·0003 ·0002 12 ·4 ·00
2 ·22 ·6 139 ·0006 ·0004 22 ·1 .00
2 24 6293 00 1,., 0005 25 4 0 1· · · .<.. · · ·2 ·25 ·6446 ·00 19 ·0007 23 ·0 ·02
.-, 26 6600 0027 0008 17 9 04..::. · · · · · ·~ 28 6754 0037 00 10 12 6 ()5..- " · · · · ·.-. 2':;; 69C17 004B 00 .. .,
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