
Trapezoidal Channel Flow Calculations using Mannings Equation

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

Channel Section: 0-10
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Friction Factor:
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. AREA= .2 ACRES
AVERAGE BASIN SLOPE= 24.4 PERCENT
CURVE NUMBER= 94.6
DESIGN STORM= 1.55 INCHES
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HYDRAULIC LENGTH= 200. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR
USER INPUT TIME OF CONCENTRATION= .09 HOURS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



16-~1ay-89

02: 13 P!"1
PGH

fi:/ft

feet
1/m1
1/m2
ft/ft

f't2

feet.

feet

feet

fe!2t
ft2

feet

ft/ft
ft/ft
feet

UNITS
cfs

feet
l/ml
1.!m2

Date:
Time:

Computed:

2= (;

(l:f ()

2;; ()

(;:r 7·4 f ee't
Not NeedE~d

0.11 feet
1 " ~:b(} f t /::.ec
Not Needed

0.74
0.12

():I' ()

2,,(;

1" ()9 feet
0.11 fee'!:
1 n 6t) ft../ ::·ec
Not Needed

(>" i)2

~):I (>2
(>" 5(>

O. 19

0.74

0.24

t:)u ()27

():r2·t1·

(}::027

(i" i)27
(}:z\)27

(1 ~ (>3(>

Bot tom L'Ji dth:
Side Slope 1:
SidE' Slc£f.::re 2:
Min. Bottom Slope
Max. Bottom Slope
Min. Channel Depth:
F~i pr i~.p ~

F:eri met.er:
Hydraulic Radius~
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Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

Trapezoidal Channel Flo~AJ Calculations L\sing !'1annings Equ,.=rtion

CI i ent: Vall ey Camp COc:\1 Company
Project No.~ 007.11.100

Channel Section: Ditch D-12A
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==============================================================
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AREA=- .1 ACRES
AVERAGE BASIN SLOPE=- 11.5 PERCENT
CURVE NUMBER= 90.0
DESIGN STORM=- 1.55 INCHES
STORM DURATION=- 6.0 HOURS
HYDRAULIC LENGTH= 100. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR
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Design Flow:
Bottom I...Jidth:
Si de Sl opel:
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Friction Factor~

Min. Bottom Slope:
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Freeboard:

Trapezoidal Channel Flow Calculations using Mannings Equation

Client~ Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Ditch D-12D

U~LcuunION:

--_._--------------_._~-_._---------~------------------_._-----------------
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GENERAL CRITERIA:

--------------~-------_._------~---~----~---~---------~~----~---------
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a ~21:)

l=2i)

":2(~

II'C)().:1

......
" ' ....=

:: ()

,: ()

,: ()

.()

.0

...,.. -':"

.'::1 ::' ..::'

QPIN=43~5800 INCHES

:t'e) :: :t

CFS t:F"S

~unoff Calculation

8
iO.li CFS

=004:2

EXCE~3S;

I I\~CtiESIh~C:!-~ES

QPCFS:::::

Va 11 ey C;;\l"'fIP

, -l .'-',
.;': '; . .i. ;.~l

'j i '-:'
J. '" .j. .,:••

.-:' r.::: l ..".:., ;......: ~.-,

:L " 14

TI1'iE
HOUF~f:3

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

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

TF'= .0 i 72 HOURS

AVERAGE BASIN SLOPE= 10.0 PERCENT
ClJRVE NUMBER= 93D3

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

DESIGN STDRM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= t80. FEET
MINIML1M INFIl.TRATION RATE= ~oo IN/HR
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Q :2:2

:t 51
a 4(~

:: 1()

:: :2::2

.04

.00

!-.C" c:
,\-.! 'OJ

'j , ..:t
.1. ;; ,...1

l-~
:1 .... :

,,0

C:' ,"';
,J r: C

SC:S. 6'--hOLtt-
QPIN=16.5B68 INCHES

'7;":=:- of
-_:'-' = ...

29 .. 7

Ur-',iIT

35:.12 Ci=-S

lr (j():23

..'\.'-"'-1 -t
<I :,~; '...i .:::. .i.

.CH)13

..... •'~~ .; -yo
:; ",_",_i ,I. /

., ()(~()8

EXCES;:;

!.~f ~'''.. : 1.- .--
, l ~..": ._~; ::::.

" ()6:3~::;

" ()(:)97

Of (iC),1:2

ITEFATIONS=
GF'CFS=

C)'-=:~"~~
l:: l ....1 "w' '.,..'

:; ~4':;h17
;:;::'! 7'-,

:J ~_, ,)••~ ".. :

\ia I Ie~,lGamp Coa 1· .... D'~13(:;

F:;~A I,r·JFALL

::?:r53

~? . :::E3

.-., .-',?-,
~.:,Ll,....

:2 .. ·43

Tli"iE

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

TP= ~0452 "HOURS
C:::3= 81 a 75{·S5

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

2.1 ACHES
AVERAGE BASIN SLOPE= 42.4 PERCENT
CURVE NUMBER=· BOal
DESIGN STORM= 1.55 INCHES
~3'ror-;:I'yl r)!...JF,~t~T I O~~i= 6 :t () HOLJF.~S

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

============~======~=====================================~====
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Trapezoidal Channel Flow Calculations using ManningsEquat10n

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

Channel Section: D-13A

0.0 feet
2.0 l/ml
2.0 11m2
3.() .,

I.

ft/ft
ft/ft
feet

feet

feet

UNITS
cfs

feet
llml
11m2

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

Computed: DEH

0.35

18.0 I.
0.85 feet
Not Needed
Not Needed

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

0.60
0.0

0.75 fee-t
0.13 ft2
1.12 feet
0.11 feet
4.80 ft/sec
Not Needed

0.070
0.071

2.0
2.0

0.030
0.030
0.180
0.50

0.25
0.029
0.029

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

A(R)2/3=

Depth (Ma~{. S):
Qn/1.49(S}1/2=

A(R)2J3=

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

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

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):

GENERAL CRITERIA:

DESIGN CRITERIA:

CALCULATION:
(Velocity Check)

CALCULATION:
(Channel Depth)
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~ ... :2) . .)/J1/=2,lHz==/r; 11: o.o~

;:::,;~~
FEATURE p ....ae
PROJECT NO. (7<2 zl/·IOG>

,Z)esp; .O/kJ
,)m//; = /~

;Sm~ =3S%

liS( ~tWcutZJesp1
J

D-/38
«

. .. ..@/ ~t'a-= /240 *" O. t>o/70'
..······,·_-_·_····_···-::tm; .

uv ~ &
7~ . .._ _, /.fr; __ __,._O'c_l~s--
9.0 c4& ' ..... 0.7'23, '
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lHlInSEn
, lIllEn
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~ (r4
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ir \_J.:::,

:: i (J

II ()()

.00

-t"-:.
;r ••••:

....~
If·-·.)

.0

.0

QPIN=16.0467 INCHES

1 J. .4

8

..........,..f .·1
r; :._•••••• ' .i. '''7

II (:1 () J. :.::.~

........-~ .; t:=-
al ...);••••• j...J

...............:..'-,
:l '-M!l,_i"-f"":::'

r; i)(:=I.:t·4

:; ()()5 i

r: CH:)~+t~

1l(:(i4'7

n. (;(; 1.1
=(J() 13

ii.(}(j(}()

:: t.)()(>3

.0022

...., .....;."7-;r
!1 1,_il••.1.1 /

r: (}4·5~7

~ (j7~2:.5

,,01-44

:: ()()~i7

:~ ~) 1 :::::~)

:I (H}19

:: C) c) (H)

.0010

I TER.AT IONS=

'I f:3{b8:!.
tr ~~3t3/J()

::... ,.~..; ;:'

Il: \.-" ..." ••_, .:

t:!58:2::Z

.5:286

:= L1-9:21~

~ 51 ()7

rr 54::S5
::5643 .

.0467 HOURS

;...~ .'.~...
.1::." .:::. .!.

2 1# 5~?

2lr54

2:: ~S i

2:: 1 f:3
:2:: :1. 7

.-, ·1 .-..,

..l::. II J. .L

:2#1:::;:

ACCUMULATED RAINFALL UNIT OUTFLOW
TIl"1E R;::H!'.!F(;LL RUNOFF EXCESS H'{DROGR;:74PH H'{DROGRAFH
HDi..H::;;S I NCHE~3 I NCHES I !'·.iCHES CFS CFS

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

AVERAGE BASIN SLOPE= 43#7 PERCENT

TF'=:::

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

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

CURVE NUMBER= 80.7
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6~O HOURS
HVDRAULIC LENGTH= 870. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

Ir)::':;:;~;'" .:" .:,'. ';,P,',""
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Trapezoidal Channel FLow Calculations using Mannings Equation

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

. Channel Section: D-13B

12-Jul-89
02: 18 PM

DEH

feet

feet

UNITS
cfs

feet
llml
11m2

ft/ft
ft/ft
feet

Date:
Time:

Computed:

0.0 feet
2.0 l/m1

15.0 11m2
15.0 %
35.0 %

0.63 feet
0.14 ft2
2.25 feet
0.06 feet
4.59 ft/sec
Not Needed

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

0.65 feet
Not Needed
Not Needed

0.13
0.023
0.023

0.15
0.034
0.034

0.66
0.0
2.0

15.0
(1.030
0.150
0.350
0.50

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

A(R>2/3=

Depth (Ma~·{. S):
Qn/1.49(S)1/2=

A<R)2/3=

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

Design Flow:
Bottom Width:
Side Slope1:
Side Slope2:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

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

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

DESIGN CF:ITERIA:

GENERAL CRITERIA:

CALCULATION:
(Velocity Check)

CALCULATION:
(Channel Depth)
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. ()~2.(Pq-,L'~ L'5:D~ ~

NO l/;,v;A/4 NGl.SS~r...

:::,,~~
FIlATURE 12-/£
PROJECT NO. CA;>Z.//· /t!J~

....... _ "t4- .
D.tS
t?z.
/.5'
/~S-

...... /0

CN
g5 .
~
90
70
75;

~.fi1
1.~7

a7z3
o."9~

_.. o./BS--
~~o.'1t6 c:,A/-::: gze

&tjJ/I:;-iun ::; t.rr-;nc~ (I{) V'I Uhr)

lut;UClt~h(, lenf'k -::: 9ClJ,fez1
5h ~ &~tp5")tzs-)uoo) = 36":0%

tpe ~bU{) (<<zr · /)
I2vn --Dr/" Calcuk /;on:(()"m-= /' 57~k

~. , ..,. '. ,'.' ""

I
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HanSEn
allEn
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=:====~========================================================

OUTFLO\.-J
HYDROGRAPH

CFS

QPIN=14.9611 INCHES
SCS 6-hour

UNIT
HYDROGRAPH

CFS

R,;INFALL
EXCESS
INCHES

1.57 cfs
2" 5i) HOLl!" S

QPCFS= .63.36 CFS
ITERATIONS= 8

,:'KCUl'lULATED
RAINFALL RUNOFF

INCHES INCHES

La 04 ·3994 ·0000 ·0000 ·0 ·00
2= (>5 4186 ()(i() (i .0000 12. 8 0··'· · · . ~.'

2# 07 ·4377 ·0002 ·0002 48.5 ·00..., 09 4t= ~ .-" ()(}(i8. (j(j()6 .~ 4 02kn · dO'?' · · 0"::'= ·
2" 10 · .to1-7 be> ·0017 ·0009 53. 6 ·(>5

2" 12 4952 0029 0012 35:1 "7 1 1· · · l ·
2# 14 ·5143 ·(j()·q·5 ·0015 2()" 4 ·18
'") 1<=" 5335 i)(}6:3 0019 10. 5 25..:... d · · · ·
2= 17 ~t::""'" 0085 (>(i22 5n 0 ~:3· __1__1..:..0 · · ·
2" 19 ·57 18 ·0109 ·0024 2a 3 ·41
2~ 2(i If 591(j ·i)l :37 ·0027 1·0 .48
2= 22 6101 (jl~:S7 0030 4 r.:::l..· · · · ·•...1~;

2. ~ n 6,293 i)2(>() (}()33 2 63L.tt · · · · ·
2:1 25 ·6484 · (}~235 ·(i(i35 ·0 ·7(>

2n 40 ·8208 #'Cj662 · (>(i56 ·(j 1·28
'") Lt·.., 8400 (j72i) 0058 ·0 L 33L:: :..::.. · · ·
2:: 44 ·8591 ·0781 ·(j()6() ·0 1·~59
:2 :: 45 ·8783 ·0843 ·(>(i62 ·0 1·44
'") 47 8974 0908 ·0064 :t' (1 L 49..:... · ·
2n 49 ·9166 a()974 ·0066 ·0 1·54
'") 51 9316 1027 # (H)53 ·() 1·57kn · ·
2:J 52 ·9367 ·1046 ·0019 ·0 1·50
La 54 ·9419 · 1(>64· ·0019 ·0 1·28
2" 56 ·9471 ·1 i)83 ·0019 ·I) 1·(l()

2. ,--,. 9523 1 1(>2 0019 0 78:::.! ./ · · · · ·
2:: 59 ·9574 · 1 121 ·0019 ·0 ·:.'S"-+

2" 61 9626 1 141 0019 0 <=" .· · · · ·~Ib

T !t-1E
HOURS

HYDROGRAPH PEAK=
T I t-1E TO PE{~t:>'::

RUNfJFF \lOLUt"lE:::::

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

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

TP= .0501 HOURS
C3= 73 If 7·432

AREA= 4.2 ACRES
AVERAGE BASIN SLOPE= 35.0 PERCENT
CURVE NU!"1BER=82. 8
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 900. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR
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l1-1"1ay-89
11 :39 AI"1

PGH

feet
l/ml
1/m2
ft/ft
ft../ft

feet

1/m2

feet

UNITS

ft/ft
ft/ft
feet

feet
1/m1

2:: (}
2.0

0.02

Date:
Time:

Computed.:

1.04 'feet
I'·k,lt Need E'd

1.04 feet
0.58 ft2
2.41 feet
0.24 feet
2.69 ft/sec
Not !'.!eeded

Not Needed

1.04 feet
(i:= 58 f't2
2. 41 f eE·t
0.24 feet

(}:: 54
() =22.£1
(>" 226

0.0
2. ()
2,.(}

() ~ <)3i)

0.02
0.02
(>= 5i)

0.54
0.224

f~ (R) 2/3=

Required Depth:
AF'ea:
Perimeter:
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

A(R}2/3=

Bottom i,'hdth:
Sidt: Slope 1:
Sid!:? Slc:pe 2:
Min. Bott6m Slope
Max. Bottom Slope
Min. Channel Depth:
F:i pro ap:

Area:

Depth (Max. Flow):
Qn/ 1. 4'7l (5) 1/2=

F:equired Depth:

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

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

Design,Flow:
Bottom \.'Jidth:
SideSlope1:
Side Slope2:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Ditch ,0-15

Ct~ILCULATI ON:
(\h7?1 oci t·,. Check)

DES I GN CR I TEF~ I A:

CALCUUHION:
(Cha.nnel Depth)

GENERAL CRITERIA:

--------------~----------~-----------------------~-------------------
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SHEET....L.-OF

COMPUTED ~~
CHECKED ~ .

DATE

-=.s: / a(.,
:::: O,2-~
-== Z.q. /.I,

.'..• , ...•..,<""••. < " •.••..~, ,'''~,. "·"~"'"··-·,,.·,'·_,-,,·,.,.',.· ,· ••',·w.~,.,~

= /.~a"
~/.O ~

.. c•••_,' ',I'

II

,,- .•~ fd4Hf"
PROJECT== =/~.
FEATURE D-IM i

PROJECT NO.· ,(Jt!)7-11.100

."~"_.

9B "l).2 /.'329'1
" 90 Z.'f ~ ..~2ff_
70/.5' C/ C/9lP
70 .. j~{) ....{)J8S-

Q=O·J/S""7 z;:T-8'/.32-

#t1CijJ;i:thm = /.~;n~kY {IOv!'/ (Ph,.')

hf{draahc {~1Jfh~ 1/l1S-

"slope -: (28?S"")(zsj{/t0) =3/. tp.%
~a-z; (5:/) . 0

RtJn-/)7/"ulCUlaffbn·- ~- 2. /30{

HaRSER
allER

&lUCElRc
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D~=o.B .rz._ ....
seh-! t50 ~ /.D .n;,- ad'ekif@e:.J?sak£-kcfr, and

/tL~ecl /n::7/nkna~J.

'frm;,~~tJ~~/~ft;)%,I?<~#}Cuk1Ib~.

D!() /O?k. ij ckt;7d ad T£'/It/lA/f

7Yc'e;% Sma/~~~/1 .7fi/;-'indak .
6/{ft'i7 s/re;.l3t /2od cUh1~/1.

~;. ~ 0itL-!u<J)

DATE

SHEET-Z:::.OF

COMPUTED ~.;Z-=:
CHECKED~;r---J'~

::~::,~
FEATURE . -

PROJECT NO. 007.1/./01.>

HaRSER
allER

&lUCElRc
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5.50 1.0

. SIEVE SIZE IN INCHES

.005 .01
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FIGURE 5-2. GRADATION CURVES FOR GRANULAR BEDDING
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S~EET~OF-r-
COUPUTED~
CHECKED~I'~~___

DATE

PLfg;l.
~.> /tgJZ SLbPe'

I'EI------ 2D'

l'Mj'""---- VkYt... \ e:-s.

::~:,~~fl
FEATURE L?-/~
PROJECT NO.;;;7:/I-Ia

-
d'4.{)' -I:'J.c~~~l...---4..-

HARSER
ALLER
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n
I
rn
(J)
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==============================================================

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

1.08

OUTFLOW
HYDROGR,;PH

CFS

UNIT
H'YDF:OGRAPH

CFS

.0019

RA I ,'IFf1JLL
EXCESS
INCHES

2.13 cfs
2.52 Hours

.19 Acre-Feet

.1423

RUNOFF
INCHES

Camp ~ D-16A
(Con'!: i nLled)

~9633

ACCU"lULATED
RlUNF,;LL

INCHES

2.61

T I "lE
HOURS

HYDROGRAPH PEAK=
T I!"IE TO PEAI{=
RUNOFF VOLur'lE=

PROJECT :
I
I
I
I
I
I
I
I
I
I
I
I
I
I
II
I

I
II

I
I



oft/oft

feE·t
l/ml
1/m2
ft/ft

-ft2
fec.=t
feet

feet
ft2

'feet
feet

feet

ft/ft
ft./ft
feet

UNITS
cfs

feet
l/ml
1/m2

Date: 12-May-89.
Ti me: l(): 45 AN

Computed: PGH

3= (}
~2 D (>

Not Need~?d

.-. ~ ....,.
1..)"" 0/

(}.12

(i;r 64
(; D 4·5

4.75 ft/sec
I,lot Needed

3:: 88 ft/~.ec

Not Needed

3:; 7·q·

3.0
2. (}

():; 15

(}:z 67
(r:: 55

2.13

0,,112

(j" 17
(}q 152
(i. 153

0.030
(>.,i)8

0.15

Bottom ~\hdth=

8i di':? Slope 1 =
Side Slc£pe 2~

Min. Bottom Slope
Max. Bottom Slope
Min. Channel Depth:
Ri. pl'··ap:

Depth (Max. Flow):
G~r1./ 1 :I ~19 (S) 1./ 2=

Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

Riprap Ck (V<5?):

Required Depth:
Area=

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

Required Depth:
P)rea:
PE'r i meter ~

Hydraulic Radius~

Desi gn FI 0\·0\):

Bottom \~Ji dth:
Side Slopel:
Side Slope2:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slop~:

Fr-eeboard ~

Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Vall~y Camp Coal Company
Project No.: 007.11.100

Channel Section~ Ditch D-16A

CI;LCUU'iTION~

{\/F.=l oc i t:l Chec k)

DES I GN CH I TEH I (.; ~

---------------~-------------------------------------- ----------------

-~---------_. __._-----~------------------------------- ------------------

--_....... __.._-------_ .._-----_._-----------------------------_ ....._-------_ .._---_.._-

CALCUUH I ON:
(ChanrH?l Dfi'pth)

GENERAL CRITERIA:
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HaRSER
allER

&lUCEmc
:~:EJ::T tf;£y;?~
FEATURE i)-IIRB
PROJECT NO. 007, If, roa

7;;771t:- kz8f';' .f;6-ii 6.e>OI7.j :;. 0,7 ,gc

(/J::90

?.ecv?/ 777'77tW.:' 1,5S / /Jdc:s (10!:/~ li; 111'-)

/-Jyj). ~77-! .",-...fa:) I

5/~p~~ (U>50J5(fo:;) ~ 33{P~
435~j;) (0, 7)

tAIL()LAT£J> dNtP,r::;c c2ror:::.9,6 e:.-b
".

7;1 77aj>:J0i~/Chd'I1/l&

.b;:.o..) 11(;:.;; 1~C)·C)3

\}: 3.7~ L 5;0 c£.

J'h L//0/A16 k/~£]::>
ir

SHEET_I_oF__

COMPUTED M-I
CHECKED~~__

DATE 5 II



If .et'~

:: 5()
t::;{'.!

;: ._.....

II Cit)

~ (}i)

:: ()(i

.24

.15
:: 1·4

• ·q·B
.49

:: .t~·5

.46

.00

OUTFLOW
HYDROGRrt4PH

n (;

.0

QPIN=36.5095 INCHES
SCS 6-hoUF"

8.4

UNIT
HYDROGRrt4PH

CFS

:r i)()4(i

a (i128
:I (}131

:: (>139

D (J(j(>(}

u (}()(j()

............ .,;

II 1..)l.)I.j 1

., (}(}()2

;: (}(i(H)

u (} 142
.0144
.0141

.0040
• CH)·q·1

.0040

RAINFALL
EXCESS
It··.!CHES

. 04 p~c: l~ e-Feet

n 2~796

:r 27S<S

,,2957

.2329

:r2836

:: (i(}()2

:: 179(>
:: 1r~2C)

u :2(>;S4
:: :219i)

.0000

ITERATIONS= 8
QPCFS= 25~77 CFS

OC:;J=;7
:- .~ .......~...
:: 949·£1·
:: '::t4·3()

::86(i6

Zf7665

n2263

.9621

.8136

.2444

Valley Camp Coal - D-16B Runoff Calculations

ACCUr-1ULATED
RAINFALL RUNOFF

INCHES INCHES

2:: l.J..~~.

2= ·~·8

1" 60

T I r-1E
HOURS

HYDROGRAPH PEAK=
TIr=1E TO PElt4l<=
PUt-.jOFF VOLUt'1E:::::

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

=========:=======:::::===::::::::=====:::::=====.===========::::================:::=

C3=179n9552
TP= .0205 HOURS

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

PRDJECT

AREA= .7 ACRES
AVERrt4l3E Br~SIN SLOPE:::: 3:3;.6. PERCENT
CURVE NUMBER= 90.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDF~:r:.'~UL I C LENGTH= 400. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

i I

I
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12-1'1a',/-89
09: 53 r;i"1

PGH

l/m!
1/rn2
ft..l·ft
{t./ft:

'feet

feet
ft2

feet
feet

1/m2

feet

feet

ft/ft
ft/ft
feet

UNITS
cfs

feet
1/m1

feet
feet

f t / s;·ec

Time:
Computed:

2:: ()

i):, t)

():i 12

0.14
1. 16

(}u 9(j

0.18
1.56

1 -,~

:I /7

Not Needed

.'::l U /1.) ft/=..ec
Not. Needed

(i>: 26

(;:: 5()

0.40

0.10

i):2 (>32

(1= 1(11
(>:a 1(i2

0.50
()" (i

2zr(i

2. ()
t):r (}3(j

(>= (}1

_. I'

K2.Ql L\S~

Si de 81oJ:J€? 1;
Si d{= 81 c;pe 2:
Min" Bottom Slope
Max~ Bottom Slope
Min~ Channel Depth:

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

ReqL\i red Depth:
An::a:
Pe!~ i met er :
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

i~ (R) 2/3=

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

Hydr-aul i c
\/elc!cit:i:
Riprap Ck (V<5?):

Required Depth:

Design Flow:
Bottom \.>Jidth:
Side Slope1:
Side Slope2:
Friction F.:3ctor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboal~d:

Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Ditch D-16B

-..-._.._---_..__._------_.- ..__._._-----_._.._--------~-- ....._-----_....._---_._-_._----_._---

._-_._---_._-----~-_._---------------------------------------------------

CALCULATION:
(Chi::u·mel Depth)

GENERAL CRITERIA:

---------------------~-----------------------------------------------
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DATE

:::::~7=
CHECKED'--r-'cl--

Q

/"'y ~/~.~/cial cUfJjn

/;-=-o ) H= 2.J {=0.03

tJ; z· 73 "¥~ L S-Rft.c.-.

CN
:7tJ
70
7S-

:~::::T'~
FEATURE P-IK'A
PROJECT NO. otJ7-ll· 100

tJ.7Z"7
O.()CJ(p
O./g~

Q=O_Z~6

;:r~CljJl·it~&7 =/-65" /'nch~a (/OY0 ~A/ )

!o/drattJi kf1~ 751) 7'4tt:/
slope -=(/57~)(Z5"X/~) -= L!3 07

/!B;£.O (2. /) 16

RVI1 -off (2;ktlkthdn ~ ~ = (). 4'~ ~tf

l)/ih OC'.5~71:

J£n/IJ .,. ZZ
~~~5%

HIiRSER
IIllER

&lUCEmcI
I
I
I
I
I
I
I
I
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I
I
I
I
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====:======================~===================================

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

===============================================================
OUTFLO\.<J

HYDROGRl~lPH

CFS

QPIN=16.5406 INCHES
SCS 6-hoUF"

UNIT
HYDROGRr;PH

CFSIj\JCHES
EXCESS

Rr;INFALL

:r (i5 P~(.:re-Feet

.46 c·fs:.
2.51 HOUF"S:

ITERATIONS= 8
QPCFS~ 35=03 CFS

Valley Camp Coal - D-18A

r;CCUNULATED
RAINFALL RUNOFF

H·!CHES INCHES

2A 18 ·5582 ·0000 ·0000 ·0 ·00
2t1 19 ·5755 ·0000 ·i)(ii)t) 7 · 1 ·00
2= ~#2 1 ·5929 ·0004 ·()(i(} 3 2::S ~ 8 ·00
2 ·22 ·61(}2 ·0009 ·(i(}()5 35:: 0 ·01
...., 24 6275 0015 u(H)(J7 29= 6 .(>3,I:" n · ·
2 · 2~5 ·6448 ·0024 ·0009 19. 7 ·(>5
'"> 27 I 10"""'\."""

u· i)(i35 (i~)1 1 1 1 3 08..::. · · oOk.:::: · · ·2:: 28 ·6795 ·0048 ·(i(i13 5:: 8 · 10
:2:r 3() ·6968 · (i(i63 ·0015 2:; 8 ·13
2:: 3 1 71 ·42 (i(j8i) 001 7 1 -:r lt~· · · " .'._' ·
2 -=!"-=!" 731 5 i)()98 001 8 5 18· "_1._' · · · · ·r:: 3/.:j· 7488 01 18 i) (>2(i ·2 21.!- · · · · ·
2 3,:::: 7' ,'-' .-. 1 40 (j(;22 0 24· n· JOb..::. ·t.) .:. · · ·
'"' ~~ 7835 01 64 0024 0 ~,

':::'11 ..::' / · · · · ·Lb

2" 39 ·8(1()8 ·i) :l.8'? · (i(}25 ·0 ·29
..::: · 4;-\ ·8:1.82 ·(>21 6 ·(}(}27 ·0 ·31. '-'
,~ ·(+2 835:5 0245 (i(i29 (l 34.,:~ ~ · · · · ·r:': 4~~) 8528 ·~)::75 (i(}3(i ·i) = 3t:~..:... · ·2:: 45 ·8702 ·Ci3~)'7 ·(1()32 ·t) ·38
2:: 46 ·8875 ·0341 ~,(H)34 ·(; ·41
2:: ·48 9048 (i376 (i(j35 ·0 4":!:· · · · .....
2:: 49 ·9221 ·0412 ·t:)i)37 · (1 ·'+5
:2 r::: 1 9326 ·(iL!·35 ·0023 ·(j ·46· ...,J ·
2 52 9372 0446 001 0 · i) ·4~· · · · '-'

2:: 54 ·94 19 ·0456 ·(:(:l(j II' () ·3,~
2:: 55 9466 ()·467 001 :I. (; "")0· · · · ·,.,:..l

'"> 57 9513 0477 00 1 1 t:) .-,-:r
.~ a · · · ... · ·"""._1
2:: ~.58 ·95~iJi) ·()·(~t-E~8 · ~)~) 1 ,:. · :.j ·19
2,. I .-. 9607 0499 t)(i 1 1 () 17ct.,'" · · · · ·

TH1E
HOURS

HYDROGRAPH PEAK=
T I t'1E TO PEAI<=
RUNOFF VOLUi'lE::::

iP=- .0453 HOURS
C3= 81.5285

AREA= 2.1 ACRES
AVERAGE BASIN SLOPE= 43.0 PERCENT
CURVE NUMBER= 78.1
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 750. FEET
r-lINHvlW-1 INFIL TRi-"lTION RATE= .00 H.l/HR

PROJECT
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I
I
I
I
I
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I
I
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I
I
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b-= D J 1n=2, rJ-=O.O-S

~ih ZJe£jrJ

~m//l::- 3.'%

fm~ ~~%

.l?-I9d ;i;6!&&;: ~* /./101 - 7 tJ .~
eA/= .75""" ....

h~i;; =.Z55 //7?~ ((/t:) 'II', ~hr)

Arc/IOU Jc k15Ih:. .~z tJl) ~

S/c;pe-= . (9CJ1))(80){/ccJ__::Z3,('~
. 49;5?PO(7) , .

fhUu./O/zzr Rt//7l:lH' ~~"'Yr = ru1 a(
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10-t1ay-89
03:00 PN

PGH

1/m2

oft.l·fi:
ft/ft

feet
l/ml

-h:et
f+"?

feet
fee"t

feet

feet

ft/ft
ft/ft
feet

UNITS
cfs

feet
llml
11m2

Time:
Compute~)

0.0
2.0
2= (;

()= ()2

(),f (>5

"I -=!"..-\
J. # '_:~ ..'

():; 13

(i" 79
0.17

2073 ft./sec
Not Needed

Date:

0.84 feet
Not !'.!E·eded

(}:z 5i)

() = (i

(),,(l2.

0.84 feet
0.23 ft2
1.52 feet
(}~ 15 feet
1.99 ft/=-ec
Not. Needed

0.05

(}# 29
(j 11 (;.c.1-2

0.0-'+3

(}" (>66

0.34
0.066

2.0
2# (i

0.030

Depth CMa>:n Flow}:
Qn/1.49(S)1/2=

Bott.om \~Jidth:

Si O{:= 81 Q~:Je 1 ~

Side Slept: 2:
Min. Bottom Slope:
Max. Bottom Slope:
(::I-!.:3rlnf.=1 DE-=~:Jth ~

Ri pll""-t"::'r.:;:

Riprap Ck (V<5?):

Per- i meter :
Hydr-aulic Radius:
\}el cei t:l:
Riprap Ck (V<5?):

Requir-ed Depth:

PErF'i meter:
Hydraulic Radius:

Required Depth:

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

f~ (R) 2/3=

Design Flow:
Bottom Width:
Si de SI opel:
Side Slope2:
Fr i cti on F.=.ctor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

Trapezoidal Channel Flow Calculations using Mannings Equation

Client~ Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Ditch D-18A

Ci~LCLiLf~)1" I Ot'\~:

DESIGN CRITERIr::-i:

(\h:docit;l Check)

CPiLCULAT I ON:
(Channel Depth)

GENERAL CRITERIA:

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

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

==============================================================
OUTFLOW

HYDROGRAPH
CFS

QPIN=15.3608 INCHES
SCS 6-hoLlr

UNIT
HYDF:OGRAPH

CFS

RAINFALL
EXCESS
INCHES

.59 c 'fs
2.51. Hours

.05 Act-e-Feet

QPCFS= 25.56 CFS
ITERATIONS= 8

2.()5 .4153 .0000 .0000 .0 .00
2.07 .4340 .0000 .0000 ~ .-, .00....s.4
2.()8 .4527 .0002 .0002 19.6 .00
2 .. 10 .4713 .0008 .0005 25.6 .00...., 1·..., .4900 .001.6 .0008 21 .6 .<)2ot::. :II .,::.
,.., 13 .. 5()87 .0028 .001 1 14 .4 .04.,::..

2. ir.::- .5274 .0042 .0014 8. ,.., .07.••J L

2. 17 .5460 .0059 .0017 4 ., .09...:..,.., 18 .5647 .0079 ,. ()()2(l 2 a () 1·...,4. · L

2:11 2i) ,,5834 .0102 :t(H)23 .9 ·15
r:"l ......~ of .6021 .0127 ,. ()()25 .4- 18",:""",,.L ·..." .-,'-::- .6207 .0155 • (H)28

...., .-, .,
.,::. .. .s::. •..:t . ..::. ."::'.L
,-, r;C" .6394 .0186 .0030 .0 .24..::.. "::"--'

2.41 .8261 .0616 .0053 .0 .48
2#4·3 .8448 · ()67() .0055 .0 II 5<)
2.44 .8635 .0727 .0056 .0 e'l

.~L.

2=-46 .8821 .0785 .0058 " () .54
2.47 .9008 .0845 .0060 .0 .56
2:r4'~ ,. '=t 195 .0907 ,. ()()62 .0 .58
2.51 .9322 .0950 .0043 .0 .59
2 .. 52 .9373 .0968 .0017 .0 .55
"..... C" to;' .9423 .0985 .0017 .(> .464.J t'

2.56 .9473 ·1003 .0018 .0 .3.b
2.57 .9524 ·10:20 .0018 .0 .28
2.59 .9574 ·1()38 .0018 • (1 .23
2.. 60 .9625 ·1056 .00i8 .0 .21

ACCUMULATED
TIME RAINFALL RUNOFF
HOURS INCHES INCHES

HYDROGRAPH PEAK=
T !lvtE TO PEAK=
RUNOFF VOLUME=

C3= 75.7135
TP= .0488 HOURS

PROJECT

AREA= 1.6 ACRES
AVERAGE BASIN SLOPE= 34.8 PERCENT
CURVE NUMBER= 82.3
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 850. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR
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:: C:' .~.

,.:.5),

of r,
:: ....,:..

1.3·4

,,00
,,00

.".'4"

;
.:: .L

''''1'' ...

•.::~ t; .t

~3CS 6--hDUF"
QPIN= 7::6803 INCHES

'-) /J ·..;t
.:.- ... ~. ,. .'

S() :I ~3

Sq· ,,:~~

HYDROGRAPH HYDROGRAPH
Ii\!CHES
EXCESS

=(j2··:i-7'

,'-', ••-~ ~••"'! .:
:: '.j'...!,::::::::::

,,()t)l l

,,0000

I TEi:;:f'."; T IONS:::"

!;LJj···.~~JF..-F
I !\~C:HES

:19[-34-4

:. "77:::::()

1168:::;4
It ~7()~5~3

Valley Camp Coal - D-19A Runoff Calculation

.'-\ / '~'..:::.:. ,:::::.j

:2 " -4()

:2:: :::::(}

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

AVERAGE BASIN SLOPE= 23~6 PERCENT

MINIMUM INFILTRATION RA"fE= u()O IN/HR
HYDRAUL.IC LENGTH=

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

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

0.86 feet
0.26 ft2
1.61 feet
0.16 feet
2.85 ft/sec
Not Needed

12-Jul-89
02:31 PM

DEH

UNITS
cfs

feet
llml
11m2

feet

ft/ft
ft/ft
feet

feet

Date:
Time:

Computed:

0.0 feet
2.0 l/m1
2.0 11m2
3.0 I.
4.0 'Y.

0.88 feet
Not Needed
No·t Needed

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

0.38

0.74
0.0
2.0
2.0

0.030
0.030
0.040
0.50

0.086
0.086

0.36
0.075
0.077

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

A(R)2/3=

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

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

Depth (Ma;.~. S):
Qn/l.49(S)1/2=

A(R)2/3=

Required Depth:
Area:
Perimeter:
Hydraulic Radius:
Velocit)'::
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):

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

DESIGN CRITERIA:

CALCULATION:
(Velocity Check)
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SHEET OF+

COMPU~
CHECKED~~___

DATI!
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... ·I:r;·~pe.:c;,da,f cilan;;;f

6':::0, I1I=Zr /1==0.03

"d/;'7S-

~'I/Jb-hcn;?'5S'" :(/Oy~ ~hl")

...hljdrGlahc ...te~ffh= IRZS-'

.L-r. tzSD)(sX/~t0
SK./pe:::: 43;5ZPO (a.S") ~ s-: 7%

o,,fh Oesp

;Snon.,. Z~

p~~' LJl:

.p-/9§
/tP6/ ~.; S"z3t>"* L).ODC87

HIIRSER
IILLER

& LUCEmcI
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I: '.j"'-T

"-" -::-

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

~ ~.. ....

,-\ .-'1
I' :••).:::.

: (j()

:c<)2

..
••L

-~

:: .....

·f ..-,
J. ::: =._.'

-:r .,.....
'''> ~ ..::

L:;a '-,0/

QPIN= 6.3606 INCHES

CFS CFS
HYDROGRAPH HYDROGRAPH

3 II :21 C:FS

#::)C~ii

II ()()~3··f...

" (~(133

.0012

c·fs.=,(}5

II C~:2 ..4·7

II (~::~7 t

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

I: l,..r.'::'.•':.':l

=(J:21·d

I.TEF~AT I []!\is::.:;

OF'CFS=

F~tJj"'~OFf=

I !\!C;i-iES

r: ~34~35

It 7'7'-,q··~·

IJ 74·(i3
~ '7 i 3:2

ECT ~ Valley Camp Coal - 0-198 Runoff Calculation

;.,. -Y-l'
.,::. :: l .i

2 n 3E3
..... ;,,·4
..;:. :I "'1' L

r'"l "".!
.,::. :: ,,':~ j.

:2., 5:.5

:2:f 4·:,:.5
2 :: ~1';;:3

::2;: :2'-::;

AVERAGE BASIN SLOPE=
AREA= ~5 ACRES

T'F':;::: u 11'7'~;' HC]UF~S

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

MINIMUM INFIL-rRATION RATE= nOel IN!HR

DESIGN STORM= 1.55 INCHES
CURVE NUMBER= 75.0

STORM DURATION= 6"0 HOURS
HYDRAULIC LENGTH= 625. FEET

c.:~::;::::: 31 =:~;~; 15

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

==:====================================~=======================
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Q:'~,17~
,::";'.

?recfdetl7M ~ /55 II') (/C}j'r -~/;/)

4drc7atc4~~~t1!

S~~: z./frd 25(;00) ::: 5t),3%
-13500 (/,7

EutJa.f'f (alcuizhm " ~rtrr: o.ooe:6

CHECKED~~ ___

DATE

SHEET_1_OF

COMPUTED L7~
FI!ATURI!_---::~-;;-~--------
PROJECT NO. Ot2 Z I(, fa:::?

l) -Z'lA

7/'bPlay /Ira; • ;,7~
tll'kIts-ht1'6d ; (),~7at1. Ct0: 70
LJIS-IuriJ&I = /,03sc CAJ ~ 9'0

HanSEn
allEn

& LUCElRcI
Ie
I
I
I
I
I
I
I
11

\,-

1
1
1
I
1
1
I
1
I



INCHES

.. 3:2

,,"r:..
u "'1"'-01

II 7'7

.66

= 7-4
= '7f..-.:

,,71

.15
::.1.2

.00

.00

OUTFLO\.AJ
HYDF:OGF:APH

;:;:
II .....,1

.0

.0

1 :f '..,'

6.1

OF' I N=30 •7:227
SCS 6-hour

52 1f 7
:25_8

CFS

Uf\JI T.
HYDROGFAPH

CFS
p.
'-'

=(H) 48
n ()(i 16

.001l:;,

:: (;::)55

i: ()(:(}(;

u ()(j() l

EXCESS
INCHES

F:AINFALL.

r. 14~S·4

,,14l8

:I i:22:2

,,1337

~ ()()6~?

It~CHES

OF'CFS::=
I TEPAT IONS::::

RUj\.IOFF

Camp Coal - D-29A

ACRE:::;

149347

:r 8{S35

:: 8:::Yi :.5
:l9()55

II "g.(} i 3
.4153

:t3536.

; ....,
J. u /'

ACCUlviULATED
RAINFALL

2.45

1.99

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

.,,;~ :: ~) ..:::

:2 :a ()E~

1" I j"1E:~

HOUF:S

HYDROGRAPH PEAK=

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

IF'= .0244 HOURS

=:::=:::::=:::;::;::::::::=============::.==::::::.::===:::::.::=:::=;=;:.=::====::==::::=.::===========::::===:=======

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

{1\}E!:~~I::~[.,E E{;~!S I ~\J St_OF'S::-o:: 5(~ M 3 F:ERC:Er\~T

CURVE NUMBER= 84.8
DESIGN STORM= 1~55INCHES

STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 500. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR
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IJ7U t es fA) $roEA6e ~ . t..k &eua'cAL !)es6AJ

6~ 111::. ~ d:;.f,C)1MCZX

CLIENT Veth~· (~A SHEET-..l-OF
PROJECT· P-ec: t J\-~

COMPUTED uen
FEATURE__~AA7...-J17.-r-;-;:~---____CHECKED7-::-7""7=-_

PROJECT NO. • c,..y , , /4:::> DATE tp(~/8f/
I
I(
I
I
I
I'
I
I
I
Ie
I
I
I

I I
I
I
I

,

I
I

HanSEn
allEn

&lUCEIRC

lJ-Z9B-
-';/6al07r~ 4rs := j,2C'c

t111d1~lurhedk~a .=: (j,&:PClc. t'tJ~ 70
/)Jslul'lJed,4,,-(J!1 ::- (),31a~' ('1\):: 90

,?r~o//:Js,~dY1 .: /'55/~/;~ (IOjl~ tpnr)
;/p/atd~ buf&:=#Ok!
5~:: (fleX) 25(toe) :: ~lj, 9£

.f35iPt) (I, Z

g&)-(r";;&Ia-hm: ~w-r: (),3(e~
4¥

C2
O·C!7u
t),7Z3

~:t),271 {0:: 78,7



.'"j,-.
It .,;;,-,

....... -.l"
.": .,:.:: ••~i

,,,,,,"0j"

:: .i~• .:"

:::25

.10

.10

.:14
:: I {:,

OUTFLOW

n (>

.0

.0

.0

QPIN=32.1899 INCHES

1.4
• :I.

CFS CFS

UNIT
HYDROGRAPH HYDROGRAPH

8
::::;8.95 CFS

n::)(>i8

:: (}()·4:::i

:.(1(;18

.0014

.0000
• II (~(j()()

q(1t)(}4

II ()()()'':7i

EXCESS
INCHES

~ (;4C:7

:t ~)()L~5

:: (H):2f.~

::():2()5

I TEF:r-~T IONS=

INCHES

~ 6()()3

r. ~7(J~71

::52()2

INCHES

(~~::CUMtJLA °TED

""'1 .-, of
L:o.';:' J.

:2 u 56

:2:.14

:2.42

:2,,61

TI~~E

HOURS

TF'= .0233 HOURS

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

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

AREA~ 1.2 ACRES
AVERAGE BASIN SLOPE~ 66.9 PERCENT
CURVE NUMBER::::: 78.7
DESIGN STORM= 1.55 INCHES
STORM DURATION::::: 6.0 HOURS
HYDRAULIC LENGTH= 440. FEET
l',n: j\!I j"iU1'1 I!',iFILTRATION Rr2;TE= .00 IN/HR

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

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I8HEET__OF _

COMPUTED ~

Q
},327
0,723
6,Cf1&

~ =o,4GJI

A
...6/1

4,2
7,2

? i)r/ZlIC()IZRE707LV L./A.J~ 'wJ7r-f
5 /~AJcI2e7l£ 6(.))]2:::J<:.. A-u;)AJ6 lZO~,

fi.X) ~<::).u -Fb~At:..

........ '.z-It:. .f,5~

• ~ CLIENT .~1Jm,;
PROJECT ~~/~
FEATURE D -30
PROJECT NO. 007, //,/(KJ

ttO
98
9D
70

?~/,z> ~ f,SS ~ .'
".",',,," -", ,.' ... ,....,
J-!vtJ. i.eJsW':: Z4.5t>

SLL>PE: /91:S4.; 25:Jf-1c) cJ - ,14,: L
1:2,3~~5::bO

7tJ7Rl.. A£eA:: /118 * jt)070Z =IZ,3a~
.. .uIJDI.sT~E?!~ .. lo2ft .... ,..~7.Z&d. (Z6~ 6AitIA;5P£Al)

1',4t)EJ) A1Ze;4.- / ZZ =0,9(gc
'/)IS1" A-!ZcJf;; ~ .4t.Zac

ZoN~'k(/tA-norJ ;

j)IJm Oe3"k.7t0,'

.~n1;r]': It)~
$/J101K:: /Z/z %

.? HIIRSER
IILLER

& LUCEmc
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==============================================================

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

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

QPIN=11.4670 INCHES
SCS 6-how-

UNIT OUTFLOW
HYDROGRAPH HYDROGRAPH

CFS CFS

F:AINFALL
EXCESS
INCHES

QPCFS= 142.22 CFS
ITERATIONS::: 8

2 ·04 ·4067 ·0000 ·0000 ·0 .00
2 .06 4254 .0000 0000 13 "'" 00· · · .....' ·..., 08 .4442 0004 ·0003 69 ·6 00..:.. · · ·"-t 09 4629 00 i 1 0007 123 7 .04L.. · · · .I. · ·.-, 1 1 4'''' 17 0020 00 10 142 2 1 1..::. · · ° · · · ·..., i 3 5004 0033 001 , 128 8 2201'::' " .I. · · · ._' · ·
2 14 51 9·-' 0049 00 16 100 3 38· · ..::. · · · ·
:2 1 t1 53E:(~ .0068 .00 19 70 4 "'" .'· · · · .....10
..., • 7 r:I:::".' "7 0090 ()(l22 4'=: 8 7i.S..::. · .L · .....' ..... 0, · · .-..J · ·.-'.:': • 9 l::- ....fc·e 01 14 (}(j24 28 1 ''7'-7.... · .I. ..~/~...J · · · ·..., ,''''i''' 5 '?i42 0 .J 42 0027 1 ,~"-;; 4 1 19..:.. ·~.L · · .l · · ·....., 22 61 3() 01 71 (j(;3() 9 .,. 1 4 •..::. · · · · · ._' · .L

2 24 63 17 0204 ()(l32 I:::" 1 1 62= · · · .....' · ·
2 .-.-: 65(j5 (}2::~9 (i(i35 2 7 1 83« Lb · · · · ·....... '..,7 ,:S6"=i:2: ()276 ()(137 1 4 ....,

{)3..::. ·.r:...: · · = = ..::. ·...., 29 t:.88() ()31tS 0040 7 2 24..::. · · · · · ·
2 -:; of 7067 ·():358 ·004:2 ·4 ~2 , 4:~:·._'.1. ·
:2: 32 ::7255 0403 0044 ~, ...., 62· · · ·..::. ..::. #

2 34 74''1·2 0449 0047 0
...., 81· · · · · ..::. ·r·, ";$'J-;" 7t.3() 04'~8 0049 ·0 2 « 99..::. ·...),J · · ·

2 37 7818 ()54 t::i (i()5i 0 3 1 ""7· = · · · · I

.-, 39 8()()5 (i6()2 ".()(l53 ·0 3 35..::. " · · ·2 40 8193 0657 (j()55 (, 3 ""'~,· · · · · .' ·;;J"::'
,-, 4·..., 838<) 07 14 (}()57 () 3 68..::. · L · · · · «

2 ·44 ·8568 a(17~'73 ·(l05,? ·~:) ~$ ·84
2 45 8755 .0834 0061 0 .4 00· · · · "'1' ,

2 47 8943 0897 ()(>63
,., 4 1 I

" · · · ·'.) · °
2 49 9:1. 30 t·'O·' ..., 0065 (J 4 ,1· · · ...1.,'0.,:.. · · ·....tJ.

~, r.:.- ....~ 930:.5 10Z'::: ·()()62 ·0 4 ·4~..::. ·....JI...~ · ·
2 ·52 ·9:3~55 ·1041 ·001 8 ·0 4 ·5()
...., 1::":: .9406 1060 00 1c' 0 4 27..::. ·,-"-' · · I_I · ·:: J::"J::" 9457 1 078 00 1r: 0 3 -/-y

·,_' ....J. · « · ° · · / /

.-, f="'i' 9508 1097 ·<)(j 1"~' ·0 :3 ·1"7.,.: =Wl · ·.'-', t:=:.;-,
C:i'5~38 1 li5 (j() • 0 I.) ~2 (S:2.~:. " ·....lel " · · J. .' · ·

2 ·<SCI •'~609 , 1 1 :2:;'::'~L ·()(j 1 9 ·1:) ~2 " 1 '7

ACCU!'"1ULATED
TIME RAINFALL RUNOFF
HOURS INCHES INCHES

C'3= 56 .. 52()6
TF'= .0654 HOURS

Vallev Camp Coial

12.3 ACRES
P!VERAGE BAS I N SLOPE= 44 »1 PEF:CENT
CURVE NUMBER= 82.8
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULICLENGTH= 1450. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR
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=~============================================================

Valley Camp Coal - Ditch
(Continued)

OUTFLOI.-J
HYDROGRAPH

CFS

RAINFALL UNIT
EXCESS HYDROGRAPH
INCHES CFS

F:UNOFF
INCHES

Accur'1ULATED
RAINFALL
It"'~CHES

TII"lE
HOURS

PROJECT

I
I

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

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

I .9660 " 11 ~j3 .0019 .0 1.89

I
I

HYDROGRAPH PEAK=
TI \VIE TO PEAK=
RUNOFF '·./OLUt-1E=

4.50 cfs
2" 52 HQLlrS

.41 Ac re-·Feet

I
I
I
I
I
I
I
I
I
I
I
I
I



/J/'CCIjJ/£ /C!>? =/ ·s~/n (/CJ yr/ & /;,. )

hc.rdrau!t2 l-t'hJI-A~ 7tJO kl'
5ltpt... {ZB?JO)(u)(!06 ) "'" ~.b%

4IJ;~6 (:5-3) ..

/2{//7-~t:a~ra~m: (77)r ~ /'% of.'
=:::: -

p-a/{a?1{/~ni~l1ulJJ~( )

7bi:;l·~ ~ LJ:73 -¥ 0.00702- ~.7.~ dc~ .

-=tf~~ ... :~~:t:: (m;;ula-~)
CAl area 62
7t> . /.£/ .O-09~
90 /. 9 6).7Z3

~=..tJ.JfS7 z;jz 8'~3

DATE

SHEET_OF

COMPUTED~
/

CHECKED~~

CLIENT bh~ ft·~
PROJECT ~ =:~~
FEATURE j2-0/
PROJECT NO. .r::J07. / /. /tJb

HanSEn
allEn

&lUCElRc
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==============================================================

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

OUTFLO\,.tJ
HYDROGRPiPH

rc::-c
\-.J ....;

QPIN=20.5723 INCHES
SCS 6-hour-

UNIT
HYDl::;;OGRI4PH

CFSINCHES
EXCESS

RAINFI~LL

1.48 cfs:.
2:: 5(> Hot.\r-:.

u 13 I::kr-e-Feet

RUNOFF
INCHES

QPCFS= 68.46 CFS
ITEPI4TIONS= 8

Valley Camp Coal - D-31 Runoff Calculations

r;CCUl1ULI4TED
R{HNFALL

INCHES

2 · (; :!. ·3626 ·0000 ·(J(j (j(j · () · (;(;
'? ()2 3835 i) (i t)(: ~:)(}(jC} -::--::- 5 ()(;"'- · · · · ._I._~ · ·
2 (j.tt 4044 0005 (i(i(}5 1~8

l::" (lL· · · · · ...J ·
2 ·(),~:; · ·4·253 ·(}{) 15 · ~)(j(}9 48·3 ·()7

.1::: "
f)~3 ·4462 ·(jl:)28 . · (;(i 14 22 ·0 ·13

:2 l (; ·~C: ./ 1 () t)if 6 (}() 1tj 7 9 2 1

" · · · · · .l.

2 1
, 4880 C){)::::,8 (1i)22 2 ~~r 28

"
,i, · · · · ·r_ 1 ..:> 5(i89 (}(}93 (>(}26 7 3t:..:;::

" .:. · · " · "
2 .! 5 5299 (i 1. 23 (>(}29 ·2 u 43· .• u · ·
2 " 1- ~7 ·55(:;8 u () 1::::';0 ·()(}33 u (;

"
5C)

2 ~~ 8.(} 17 ()8(1 i+ ,,·(}(i7i) i) i 2 1u ..:.>"':l " · u ·
2 .y. 1. f-.r-. r -.. "

()8~7 ~-S (i(l72 i) 1 .-::c:· · (:j..;:;:.::::O " · · · ":","-,1

~ ·.:]·2 8435 ()95 1 (}()75 ·() 1 ·3C}.::.. u · u ·r o'. 4 i !. we·{+·~, 1();28 ()(}77 t) 1 35.£.- .. · · :: · ·
2 .~+~::: ~3853 1 1 i'-\ ~7 (>(i79 () 1 3:7· · " "-' .' · · ·
,~ "I :-. 9(j62 '1 ~ 89 (i~)82 \) 1. ~ .....
L u .C+i:j · · .i" .l. · · " ~.'::1

2 ·S(t ·927 1 · 1273 ·0084 ·0 1 u "'1-8
~, 52 9349 1. 3()4 (>i)32 ...- .. '1 33..::. · u · · · ...... J • ·
2 ·53 ·9405 · 1. 3:28 · (ii)23 ·() u 97
2 55 9·462 13~5 1. i)C}23 (; , ....
· · · · u u b/

2 c:-~ 95 18 1. ~~~ (}(j24 (; 5 1· .._1./ · · ,'::1;' ::-J · u ·
2 ·59 ·957'5 ·1398 ·0024 u () u 46
,.., ,

1 9~'S3 1 14'::'--::> t:)(i24 (> ·4·4"'- " b " · ~~ · · "

T I l'1E
HOURS

HYDROGRAPH PEAK=
TI r'IE TO PEr~!<=

RUNOFF VOLUivlE=

TP= .0365 HOURS

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

C3::-.::101.4008

AREA= 3~3 ACRES
AVERAGE BASIN SLOPE= 40.0 PERCENT
CURVE NUMBER= 84.3
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 700= FEET
MINIMUM INFILTRATION RATE= ~OO IN/HR

PROJECT
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SHEET_OF .

COMPUTED lLLar=
7

--. CA/:::73.g'

CLIENT tlathft¥
PROJECT . "J'J1
FEATURE O-?21l . D- "2213
PROJECT NO. coZ:U. /OC>

ZJ-3?1i; D-3Z8 ( {iJ-nvenI~nte l)rfko)

.7ZJ1a1~a -; t'l5.;?t).60702-- _ = s-.9 C2<:- ...... ~tJ:}~· .. .Cb·.g~
ZA/ /l Q

9t) ().!P 0.723
70 5:3 o.o<j(p

Q"L)./~6

/hc/);Jhh07 -::: /.rr-//;~;;C-.f (IOy~, Ie k )

/;lfdrauli fen'1/h = 8W AI
slo;je= (S25Z50)(ZS){IOO) -=- 48.& %

.(43/00) (5:9)

RvI1-o/7 L'aJu£l75cn .:

HaRSER
aLLER

& LUCEmcI
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=========:::::========:::::::::::::=:=::====::::=:::===:=:=========::::::::::::::=======::::::::::=::=:::::::::::::::::::::::::::

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

OUTFLOt,-J
HYDROGPAPH

CFS

QPIN=14.4441 INCHES
SCS 6-1;0'-'.r

UNIT
HYDROGRAPH

CFS

.58 cfs

.08 Acre-Feet

QPCFS= 85.93 CFS
ITERf:l;TIONS= 8

RtUNFALL
PUNOFF EXCESS
I j'.!CHES INCHES

Valley Camp Coal - D-32A, D-328 Runof~ Calculations

5.9 ACRES

r:1CCUt'1ULATED
RPHNFALL

It'·ICHES

~ 3i) 7(i32 0000 (i(j(j() (j 00..:.:: · · · · · ·
2 -=!"r:': 723(} {)()~)C) (}{)(i(i 17 4 00· 'N';':;'" · · · · ·
2 ·34 ·7429 ·(ii)i) 3 · (i(i(i3 65·8 ·00
2 35 7 r r-.-...

()(j~)8 (}(i(i5 85 9 .... -so

· · oLl · · n ·1.•).~::

2 .~~ 7f""""r*'":1 (j(} 15 (}()(i7 "7'") 0 07· .':;t / · lW':::'O · · lL · ·
2 ~;9 8(i2·4 .-••-. ro'I.-r ()i)(>9 .<:1-8 3 12· · · 1._~ l..) .,:;:: .~:: · · ·
2 4 1 .--.. ........--.. (}(>34 (H) 1 1 :27 ~:S 18" ·w.=~L·~> · · · ·,.., 42 8421 (;i)47 (i(i 13 14 2 25L " · · · " ·
2 4-4 8,~2() (H)62 ()(; i 5 b 8 32· " · · J. · ·
2 Lj.\'S 88 18 =·()(>79 ()(} 1 "7 3 1 39" " · .. · ·
~ 48 90 1 .7 (j(;98 00 19 1 3 ·,+601::: " · · · · "
2 ." ~ .... 92 16 (; 1- .t 0 (1(12 1 5 53· L\'"I · " .. · · ·
2 5 1 933 1 0 1. 32 00 1" 2 58· · · · ._' · ·
~2

~~. 9385 (j 138 ()(i (11:S (i 56
" -;::.; ..::' · · · · ·

:2 " '54 · 9·~+:::::i3 "
Ci 144 ·(}(;(}1~ ,. (}

" ·(+9.. -
r-;: 56 9·.:j·92 (> 15 1- ·0006 ·0 ·39.::.. :: · ·,.., l"-~.", 9545 0 158 ()(}()7 () 32.:::. " :::.~ i:;j · · " · ·
2

~ .... 9599 (i 1 <S4· (}(ii)·? 0 27
" C l..) · · .. " · ·: ....

6 1 c ~ ::::--.. 0 1:7 1 ()()(>7 0 25.:::: · · .: O __l ..) · · · ·

TIr'1E
HOURS

HYDPOGRAPH PEAK=
T I j'1E TO PEAK=
RUNOFF VOL.Ut-1E==

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

AVERAGE BASIN SLOPE= 48#6 PERCENT

C3= 71#1952
TP= .0519 HOURS

CURVE NUMBER= 73.8
DES~GN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 820. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR
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AI6~L f)8S~t<j eCN-r=c:JWpLA-~-

SHEET_/_OF__.

COMPUTED Delf
CHECKED=-c7.....,..,....,""""-

DATE ZHlAY8!

CAT:::: 83·1

/,321
(),723
~.4g1
c>,t)Cl~

45:: t).421

2.6)3711. 0070Z: /4, ~
.. jo1~ ::': /1,3

/761t .= j"Z
57&* ::: -f, I

/tfi6 if :: 7, 7

.. l'

CLIENT· ~ lA1tJp
PROJECT ~
FEATURE . D -33A
PROJECT NO. (y)7. II. lac)

7/)7lft- Ai1BJ
.... PAt}£l) ~_

J2€"etA/lI1E2> AI2EA
lJ!57Vt?8£D IfQ&l
vAJ()(57l}128eP A-t2Bl

S/J1/~ ;1% ? DI7Z'rf C'opr?eJ7ZY UN£?j ,t.QITH eOAJC:I!!£-~
5/ff0l~:: f% :- G()~ ~~ ROAD.)Jo e:ea5/c::W IbTc;unkL

f)/lV/ De.5/60
c:::::::

Fo/J~r acOl.Ar7~ .#

.:: :::r

D-33A
r

HanSEn
allER

&lUCEIRCI
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.74

3:r9()
4 ~ 12
4 a 3~S

t #48

of '-,/-,
l. :=-L':;:

3x '78

#97

.00

.00

.00
u(>3
n.()Cj

.52

4 n 3~5

~5 n 28

-,. '-17
·":·ll'L·":,

4u92
5.11

4,,87

2.00

·f .--,
.l rt '......

~

• .I.

.0

.0

1.7

('~
::I •••••

.0
:I ()

.0

.0

7.4
4.6

QPIN= 8.8588 INCHES
SCS 6-- hOLt!~

1=:""'-1 00;1"
-..-iO I: ,,':'

:27' n <7t

41.1

84.8

i r;'7 -,
_~.' .. J

101.0

117. ::::;

I: ()()21

,,(,i,)54

A ()(i2(1

It (H)2()

u ()()2Ci

A ()()2()

• (>()71

= <)(}22

I: (j(>25

u (i(i::::;6
:= ::)<):;9

,..~ ....~ ..:::..;
:t :.,)l.,),.':1 J.

.0012

"()()5 '7.
.0061
et l)()63

.0054

It<)()65

.0067

.006'=t

.. ()()4·::

.0044

.0000

.0001

of '~":r,.-~

~ .1. .'::.":1 1...1

• 114'=t

:.(}4·()7

:t()456
o.()5()8
:r()5IS2

.112'7

• ()()59
H (H)81

;r()61 '':j
:t (),~:)7:3

II ()-739
.0802
.0867

:t 116Cj:
· 118<:7

., () 1 ~~::::::

.0164

.0198

.0041

.0001

.0006

QPCFS= 127.74 CFS
I TEHAT I OI'·.IS::-.:: 8

=7:23l
=742::i

.8785

=6843

R 9:318
:r '=?~:)~71

It 5(:'78
" ~5872

=5289

.7814

.800B

.8;'.'591

.6066

.4901
::5(>95

.4124
• 4~':;; 18

2er4·4·

;-', r.::··..;.-
':::':r _i /

}-, ~"''''''r

.1::' II •..:= ,I::'

.-, 1:::'"

..;:. :r "'..1 1

2 = 5:2

2 II 4()
:2.4:2

:2=r:S5

2:.1.7

:.2 ~34

2.49

..., ... "
.I::' n J. c>

2.10
;,2. 12

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

ACCUMULATED RAINFALL UNIT OUTFLOW
TIME RAINFALL HUNOFF EXCESS HYDROGHAPA HYDHOGRAPH
HOURS INCHES INCHES INCHES CFS CFS

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

TP= .0847 HCHJF:S

AHEA= 14.3 ACHES
AVEHAGE BASIN SLOPE= 42.3 PEHCENT
CUHVE NUMBER= 83.4
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOUHS
HYDRAULIC LENGTH= 2000. FEET
MINIMUM INFILTHATION RATE= .00 IN/HH

----------------------------------------------------------------------------------------------------------------------------

PFmJECT: Valley CamLJ Coal - Ditch D-33A Hunoff CalcLtlat.1,clr;I
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2 .. 82

OUTFLOW
HYDROGR,;PH

CFS

.0

Ul'.j I T
HYDF~OGHAFH

CFS

.0021

RAINFALL
EXCESS
INCHES

c:fs
Hours
Ac t-e--Fe.:;?·t:r5()

.1271

RU!\!OFF
INCHES

.9686

ACCUMUU'::'TED
RPI I j\.il:::' f4 LL

INCHES

2 q(""j,2

Valley Camp Coal -Ditch D-33A Runoff Calculation
( Cem tinued )

T I tvlE
HOURS

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

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

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

HYDROGRAPHPEAK=
T 1i"iE TO PEAK::::
F:UNOFF VOLUME::::
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SHEET_I_ OF__

COMPUTED ~

CHECKED~~~

DATE 51t1AY&

CD:: '70
CAJ:76
CN::. ~5

P!Z£lJIH'~ (fk;7:fL wi /Mr. t ;fA-I'JNc:::L

S";fOW~ ~xce:ss,t.Je Ve:z.oo77~.

CLIENT· .• \Mu eY tlftt1P
PROJECT ~jlil?C:
FEATURE P -53.8
PROJECT NO•. Cyrz I/, /4")

1071tl- 1905r»- o.oo7oZ. ;:. 13.4a~
0/:5). /33LP ..- = z,1ac..
Ut0DIST 5:0'1 ;: ~/t)Ole

P~tAllt/et> 2,Z ac,
~IV iZHJON~ :5HOwAJ 6AJ D -44.B :5f:f£e7S

Vo,-.t<Ja6Hr ttJ: (P::'/,55IrJ)

CAJ A Q
90 11 o.7Z3
75 .ftc) 6, /'65

85 z. Z c-, 6.4D1

/h.D.~: (vp D~f-/ 37) -:: /CP30 '

6~{)

iii ;;./5

tJ/z ~ Z

.IRI!5077/eY )JZDIC: D -3~' J:)'.39,4-B
J

• D -38,)·.D ~ 3tpJ /) -33 B

/JIZC)/," ,"'/MI0Ge ?VW/d/b'i2::/ZSott..£ ~~
I2::Ig''':''8/7_- A~ 5.74 ac., i?A-710 0.6::)70Z.

'stoPE":: 16/UJC)~Z6 n--/CJE -; 43/6 %
13, /f )f- 435~o

eo~;::r ?Ra//C77c:?AJ: c2 ~ G.~ch

(}#fAJ,ve:1- Dc5/6~': (!Il&I1I1tt!'1 CtlAAeY/!k.; ~es a. .8e/tt//tU)
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4· ,..,
If " ;'_,"

.00

.01

.00
~ ()()

.11

~ C::"-,b u __Ok

1.48

2 =(i6

5. 8f.~
<.S x (}~:::

.-.:' -:::.<1

5u(f3
4.17

6.61
6 .. 44

:I (i

rr ()

II c~

:t:2

:;:j
.w

.. 0

.0

.4

1.6
3=r()

QPIN=11.5827 INCHES
SCS 6-hoUt-

1(i Q 2

Ole)

i i.~;1 9

3(),,9

18 .. 1

7l::;,. 7

141.7
110.3

CF!3

;I i.)(}78
u ()()8(}

If ()()24

;:(H)82

a: ()(>84

I' (H) 3:2

;I (;(j38

lr c)()24

" ()():25

n(H)18
:z()()22

n (it) 11

;I (>(J()1

:l(i(i()5

.0024

.0024

.0044

.0000

.0001

.()(}()()

.0000

.0000

'ft::"-!i::'"
II J. ._1 J. __I

of ""7..-;"1 'J
".J.': .•:"J.

If 16()()

• 165C,
.1.674
1116:=18

of -:: -,. ••-~
"J.t/ ....·,

,,(>318

II! (i(}i)5

:r()(}t)9

. 1349

.1431

.0074-

.11'=11

.01'=15

.0000
:t f.)€.)(}()

I TERr-4TIONS::::: 8
QPCFS=

=9321~

=:3254

,,3397

128:294
I: 848(l
.8666
.8851

.9530

.56'7'4

.3444

.3301

Valley Camp Coal - Ditch D-338 Runoff Calculation

2 • .<.1-8

,-7' ~.-::

..:.. ... '-0",_1

'11 !.:."1
•..::.. II t J.

-; i:::;.C::.r=.. ::r ~._l .."

:~~ =4~5
2.44
2.46

2.41

1.94
1.96
1.98

1.89
1 .91

2:154·
.-: J::' I
.:::' II! \.JC)

:2 = ~57

:2:: (16
:2 :t'::)'/'

2.14

2.04

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

ACCUMULATED RAINFALL UNIT OUTFLOW
TIME RAINFALL RUNOFF EXCESS HYDROGRAPH HYDROGRAPH
HOURS INCHES INCHES INCHES CFS CFS

PFWJECT

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

AREA= 13.4 ACRES
AVERAGE BASIN SLOPE= 43.5 PERCENT
CURVE NUMBER= 86.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1630. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0647 HOURS
C3= 57.0911

==================:===========================================
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OS-i"1ay':"'89
11: 24 A1"1

DEH

.-' ......
i"t..:::

feet

feet

ft/ft
ft/ft
feet

UNITS
c'fs

feet
l/ml
1/m:2

ft2
feet.
feet

feet
l/ml
1/m2
ft/·ft
·ft/·ft
feet

Date:
Time:

Computed:

0.0
15.0

(ltl5()

() • '=16

7.94

1.80
7.94

(> a()4

0.04

0.46

,.-, q.'
'_' or .. C

feet:

3. 67 ft/~.ec

!'iot Needed

o .2~'::' feet
3.67 ft/sec
Not Needed

() =666
('1r6,~8

() ~ 666

6.60
0.0

15.0
2.0

0.0:::;;0
0.04
0.04

0.668A(F~)2/~S=

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

De':5i(;;)n Flow:
Bottom !JHdth:
Side Slope1:
Sidi-;'~ Slope:2:
Ff"iction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboa.rd:

Reqc\.il·-ed Depth:
Area~

Pet- imeter:
Hydraulic Radius:
Velocity:
Riprap Ck (V<S?):

Depth (Max. Flow):
Gn/1.4S'(S) 1/2:::=

Bot. tom (,ljid th:;
Side Slope 1:
Side Slope 2:
Min" Bottom Slope:
Max. Bottom Slope:
Channel Depth:

Hydraulic Radius:
"Ie 1oc: i. t'/:
Riprap Ck (V<5?)~

REqUired Depth:
(.~t-ea :;

Trapezoidal Channel Flow Calculations using Mannings Equation

._-------------------

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Ditch D-33B

_ __ __._ _ _ _-_.__ ....- _._ ._.. .._ _. ~ .__.__.a

GENERAL CRITERIA:

DESIGN CR I TEP I¥~:;

CALCULATION:
(Chi::lnne 1 Depth)

CI0jLCULAT 1m·.! :
(VeliJcit·y Check)
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SHEET_OF__

COMPUTED Daf
CHECKED~~~

DATE 5 I/4A-'18'l

I J~ ItO'

'f -: o. -:'8'

CLIENT \/A1-'E¥ I'IttUP
PROJECT Pe;;:ztttlr
FEATURE D - 34A
PROJECT NO. @7,II, ILX')

V: 2',2 L. 6./js ~

,AJd bN,AJ6 j'CZPd
=-

~~r }?ee.>.t:77&J.'

IffANAJ€1. ~/6~: ..

,5ri1trl; zfo
Snt6lJ(~ 2~

;;iy IRAtJLa;)I!.W:. DB'6t0

/) :31A (i'EttAtlYl£D) - 5M~/( 061 ~As/ItV\ Ar~ 111cud- ~ks I' ~ t~,d;(;e,

»-120/: 1891f",Ct)70Z ~ 1.3ac
/ltjJ LDJ677-J :: ~~I .

SLO~ ; lleet)' :»-25~ IC)Q. =51,Z~
/, 3 7<l- 4356;6

[Y"u:::: 85 {5ee.D-1413 des/9l'1SheefsJ
I: /,65 7

.. _ .

H'L'li~\\ .
&LUCEmcI
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==============================================================

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

OUTFLm1J
HYDF:OGR(-4PH

CFS

QPIN==33.9588 INCHES
ses 6-hour

UI\J I T
HYDFWGRfiPH

CFS

2:1 5(> I-!OLlf"S

.05 Acre-Feet

QPCFS= 44.52 CFS
ITERATIONS== 8

RAINFALL
f~:UNOFF EXCESS
INCHES INCHES

Valley Camp Coal - Ditch D-34A Runoff Calculation

1 ·99 ·3529 ·()()()() ·0000 ·0 ·00
2 0 1 3677 000 1 000 1 44 l:::- 00· · · · ·o_.!

"
'-;': 03 393() 0009 OOOE; < 4 '3 04.... · · · · J. " ".-, (J5 il· i 83 0023 00 < 4 1 e, 08...::. · · ... " · J. · ·
2 08 4437 0044 ()():2 i 1 i 2· · · · · " .f.

2 · l 0 " 4690 ·()()7:2 ·(){)27 ·0 ·15

'-' 3t:t 7T50 0808 0086 0 r.;.- ior::. · · · " · " ~l

...., "'::::.:;:; -7';-"'0-:; ()81":f~.7 (j() '.i (i - 54,.f::' " ....' I " I 1w,_.' " · ·(J ·
:2 4 :t ;3::~31:S 'Y::?9 < 0094 ,-, 5,;::,

" · · ,L · "
-,_i ·

:2 4::~; 84;"7'(: 1 (is;3 ()()97 () 58· · · J. · · ·
:2 45 8743 1 1 ~r:t 0 ., 0 i 0 60

" " · · J. · "
2 4'7 899,~ 1 29~~ (} 104 0 ,:S2

" · · .f. · · ·
~2 5(J '-::;25() 1400 (j • 07 0 r;'S·4· " · · J. · ·
2 ·52 " '::1355 " 1 .<:1-46 ·0046 "

() ·37'
~. t::".i1 9423 1 :;+'7<S 0030 ·0 " 2:2..::. "

,_i ; · " "
::2 ~:';6 v 94· C?2 1S()I:J ()():::)() () ., Cl

" · " · " J.

2 58 9Se:,O i ~5:3(S (}()3() ,-, 1 8
" · " · ·'-' " .f.

:~ t; 1- 9t:12;=i 1 ~5t:::7 ()(~3 :t () 18· · · .f. · " ·
:2 63 969'7 i !.5 '':1·? 003 i ...... 1C=· · · · ·'.-' · I

AceUr-iULA TED
TIME RAINFALL
HOURS INCHES

HYDROGRAPH PEAK=
TI i"IE TO PE?'IK==
F:UNOFF '"iDLUt1E==

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

TP= .0221 HOURS

AREA= 1.3 ACRES
AVERAGE BASIN SLOPE= 51.2 PERCENT
CURVE NUMBER= 85.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 450. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

PRCJJECr
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UNITS
ct·:;

feet
1/m1
1/m2

feet

ft/ft
ft/ft
feet

-Feet

.! l __ .....,

.i l ilL,::'

feet

'feet

feet

1/m1

feet
ft2

feet
feet

ft/ft

feet

Date: 05-May-89
Tim(~: 10:35 At"j

Computed: DEH

2:: ()
0.0

2 ~ (;

O. (:l4
0.0

0.02
0.02
() a 5()

().2'9
1 =t 7{)
(j:r i 7

ill 7(;

2.22 ft./:.ec
No t r\!eed ed

('n1-/

() !J88

0.0:2

0.29

(: n 8~3

r···.let

2 # ()

() =r(}3()

0.09:1.

0.091
() A (18'=;'

A(F~)2!3:::::

Depth (Min= Flow):
G11-I.I 1 # 4;~ ( ~3) i /2=

Dep'th (Max= Flow):
Qn/! .4'::;'U3) i,/2::::

Design Flow:
Bottom ~\lidth:

Side Slopel:
Side 81 ot:Je2:
Friction Factot-:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboi?.t"'d:

Riprap Ck (V~~5?)~

Hydraulic Radius:

Perimetet- :
Hydraulic Radius:
"/e I CH: i ty :
Riprap C~( (V<5?):

Bot tc.m lJ.Jid th:
Side Slc~pe i:
Side Slof,)e 2 ~

Min= Bottom Slope~

Max~ Bottom Slope:
Chi:':\nn(~}, Depth ~

Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Ditch D-34A

-------_..__.-........_--------------

Cf4L.. \:UL.A -r I C~r~.! :;
«(~r-!i:\nr-!e 1 Dei=!tt-i)

GENERAL CRITERIA:

_._..-._---------_._--_.__._-----
DE:S I C3t···~ C~~ I "rEF~ I A:

..•.•-.._.....•._.._._..__-_ _---_ __..--- - __.._---_ __..__._--_.-.__._---_ _-_._--_.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



;.jytJ L8~j77f: 6;70 I

S/.c)P€;= liPID kZ5 Jf-/oQ :..50%
3.0"* 436teO

fo;u~r' t1t.ca.4-77&u: Q<:- /''8'3c.fs.
I

(,JAN~ [)a/~ !

5mm:: 2~ 772y ~Af', tIfl1-NNCL.
5tHs:x:.: 5%

~ I-IIVI~6. iZ~
..: a:.

8HEET I OF __

COMPUTED 1)0{
CHECKED~~~

DATE 5tJ/AY8'l

A Q
O,S 0·/55
t.j 0,723

~: 6.(028

,

~/T Ii -Z z- I ..Ld=1,1

'j :: o.fJ!/

CLIENT l/ALLEY tAttlE'
PROJECT f'£1?#ItT
FEATURE D- '54B
PROJECT NO. 00 7, II, 100

II~I- O'ST:' 2)<~e:PT ;~/Z. ~/A:reN NlA

--. Tt7J1}z.. he;! : 435.iJ I oo7C>Z.: 3. 6 ClG

. OA1L ~ef..' (P7~ ,00 7C> Z ;:. ~. Sac.
!)ISr A-T2e4=. Z.SC2C.

?J2Et!/P-= 1-55" (10 YR-tRHtZ)

'Vc>'-WaG~ tt~.

[)-31B

HliRSER
lILLER

& LUCEmcI
I
I
I
I
I
I
I
I
I
I
I
I
'I
I
I
I
I
I



a c)2

.54

.61

.03

.01
" ()~::

.00

,. Cj()

.00

J. II 14

1 a 85

t lI8()

:t ,,8~2

1 II 7~7

1 .71

CFS

OUTFLOvJ
HYDPOGRAPH

.0

.0

.0

.0

3 =()

OPIN=27.4469 INCHES
SCS 6-hour

83 r. ()

58.6

40.6

n()(i24

::()()84

.uO:L4

.0024

.0081

.0000

.0001

.0001
:I ()()():2

" ()()():2

II ()()(}()

II ()()(l()

;f (>(}()()

.0000

.2311

:0 16 At: r-e·-F e{= t

II :22~3t3

• :':::lUb

i .8B cfs.
2" S() HOL\j--S

.1774

If ()()()(>

II ()(J(l2

.0004

OPCFS= 83.03 CFS
I TEFU';T I ONS= 8

RAINFALL UNIT
PUNOFF EXCESS HYDPOGRAPH
INCHES INCHES CFS

II 8(:; 7 i

n 2 1?!1+5
~ 2#=i8~;

u 3t)25

118357
118514

,-.;._, ...."...,.
",:::){:::Ll

:J27(>4·

:.2824

• ·:t~::'84

.9426

.2744

2. :'54

2.58

2 = 5~5

2.47

1:: "7":3
i =7 f71

-t "7-:r
1. l: / ••':;

1 # "72

1. ;30

1.71

2.42

(';CCLWiULATED
TIME PAINFALL
HOURS INCHES

-r I [TiE TO ,FIEAt:::=
RUNDFF VDLU\'1E:'::=

HYDROGRAPH PEAK=

===========±========================================== ========~

TP= .0273 HOURS
C3=135=2856

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

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

ECT Valley Camp Coal - Ditch D-34B Runoff Calculation

AREA= 3.0 ACRES
AVERAGE BASIN SLOPE= 50.0 PERCENT
CURVE NUMBER= 88.2
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
t-j",;'DPAUL I C LENGTH= 670. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR
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I
I
il
I
II

I
I



3

05-!Vla 'y'-89
11:08 AM

DEH

UNITS
c f~s

1/m2

feet

feet

ft/ft.
ft/ft

feet
I/m1

feet

1/ ill:::::
f-t/ft

feet

f~?et

·ft2

feet

l/mi

-?:t2
·feet
feet

'ft/-ft
1:\~f!:?·t

Date:
Time:

Computed:

--;, r,\
.,:";r ...."

0,,0

2.79 ft/sec
Not Needed

(j ~ (}~5

i :r(j8

0.48

4.C8 ft/sec
!'.lot Needed

() :z (>3()

() tz ()2

() If <)5
0.50

1.88

2.0

1 ~ (i8

() If 58
() = 268

() It 17()

A(F~)2/3=

De!.':.ign Flo\.<J:
Bottom Width:
Side Slopel:
Side Slope2:
Ft-iction F2,ctot-~

Min. Bottom Slope:
Max~ Bottom Slope:
Freeboard:

Depth (Min. Flow):
Qn/l rr4Cj:<S) i/':2=

r':;:equ.ired Depth;:

Fl 2r-.irnet.er' ;:
Hydraulic Radius:

Depth (Max= Flbw):
Qn/1 ;r4 1=?(S) 1 ..·.;":2=

Riprap Ck (V<5?)~

Bot tCHn ~Jid tt-~:

Side Slop\7? 1;:
E;ide Slc,pe 2:
Min. Bottom Slope:
Max# Bottom Slope:
C:I·"1:'::1flr"}91 :Oept!"1 ~

F:.i.pt-ap:

Per imet€-?r;:
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

Trapezoidal Channel Flow Calculations using Mannings Equation

Client~ Valley Camp Coal Company
Project No.: 007.11.100

Channel Section~ Ditch D-34B

GENERAL CRITERIA:

(:j~L.CiJl_i~T I fJj\~ ;
(Dianne 1 Depth)

-_.._-_ ~..---_.._ -..-._ _._ ~ -.--_._ _ --_ _-----_._._._ -_ _ _---- _--_ _ ..-_ __ --.__.- , - -._-
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SHEET I OF __

COMPUTEO lJ¢:lf
CHECKED~~~

DATE 21J1A'YCf!

A Q
3,? 6.723
0.7 (j.4J4

Q: 6,(O~

CLIENT lhrlUY /;J,wP
PROJECT 8EJ?;!t/-J
FEATURE 'J),35
PROJECT NO. Q::J7,lt m

~15t..lJ?112Y~.' lJ-12~j £)-37../ D-35

Af2EJ1; 4, (PAcJ?ES(j.90lC. C!1:sfo{j;~ 0, 7ae.
St.t;;i>c ;Z.Cf/o>t-z6*'IOD ~3&,3~ ,

~~~~~ ~N

JhIJ LeN::rm ~ //60 ~ '7a
~~% ~

?= /'55'1

12otv::>~/-' ..PREl>/cnOAJ,' tP ::. 3, [) (!f.:s

!/-fA?UPEZ.. 086AJ ;

;)lJ(ttJ ::- 5H14-x:;' Z~ h:: oJ WI ~Z ) I'{; 0,03

U:5£ ;;1'/bUScx.A7L &ANtJeL

HanSEn
allEn

&lUCEmc
I
,I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
,I
I



g()2
It () 1

,,08
.09

.04

If (i(l

:: ()(;

.00
If (i(i

.00

1.7H

3 !t(li

3 u (j()
.-, OJ-l:'
.lo- • l /

2.71
2,,76

.0

(I. -"

1.:1.

QPIN=15.8485 INCHES
SCS 6-hoLIF"

12:12
5:.8

"7--::' e:
; ,-$ .. \.....t

14.9

62.1
41.3

UNIT OUTFLOW
HYDROGRAPH HYDROGRAPH

C:FS CFS

.0030
a (>(,29

.. ()(;1=t7

.,(i<)(J2

n (ii)(1:2

" (H)(H)

,,0101
.0102
.0104
.0105
,,0107

.000:3
• () () (:£3

.0004
n t:)(j()4

.. 0002

,,26~15

:I 185(;

=2255
It 21~i1

It ()(:; 18
::()(j2:2

• ()()f.)()

" i)()(i(}

.0002
u()(>():3

.. 000:5

QPCFS= 73.51 CFS
ITEEATIONS= 8

R 283(;

:: 9·47()

.. S:31.)(}

~ 9~523
&19372
;r':::J421

....,. t::"t::: .;
:I ~,-;WJ.

,,2877
., 2 r=t23

:t2691

M 2~598

.2412

;,273'7

:t:245'~

.9204

.2644

ValleY Camp Coal - Ditch D-35 Runoff Calculation

'--, 1::'--""
.~:: __; l

-i _)00_;1"

.i. :t / ,_>

~~ ~ 51
2,,5:2

i .72

l1r64

i.7\:3
1. .80

1 :166
1 ~ 6'7
1.69

:2:.46

1.59
1.61
1.62

2.40
2.41

ACCUMULATED RAINFALL
TIME RAINFALL RUNOFF EXCESS
HOURS INCHES INCHES INCHES

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

HYDROGRAPH PEAK=

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

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

TP= .0473 HOURS
C3= 78 .. 1173

AREA= 4.6 ACRES
AVERAGE BASIN SLOPE= 36.3 PERCENT
CURVE NUMBER= 89.3
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1150. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR
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DEH

Dr:~. t. E' ::

-t:t.:?

c: +":::.

'r f:2f::: t.

:~~':: 1: ()

~~:: I: ()

() ,,'::;;:':::;

() 1: ::::;

:t :. J ,::;;.
() I: ::::}i::::

::::; >l ()C?

() :: () ::::; ()

'TO I fJ!\~ ~

f) F2 r:) 't-:. i"''i :>

3

••••••~ •••~ _._ ~ ••••••••••••_R.;..•••••••••••••• ...._ ~ _ _ , ~ _.
T j'- c:\ PE' :c: c' :.i.. d E\ 1 Ch a ('; n F,'j ·..·i::..~·..· ···· ····..····..··· ·.._· _· - -- __ -- -_- - ..,.

,." ,_ : j, C):A! (:: ~'~':\1 cu. ]. ~:? t:L (}l.;· , ' .::.',..". '::-':..-.,'~. ,:", ': ": --.." ~.-. -- - ..- -- ..

CI .:\.(·::.'nt ~ - _.'- .
Pro.... Valley Camr....

l
Mannings

Ch21.1
r
,1.f

I
, jsct No~: (:)(.·.·'·.·.7 Coal -

,:1 ., ' '," .,.... t ..·o rn i.:.'.' t.:..· '..:'

.... ~. ~'.:1 r ·• 'r, , ,'.::-.,' .',''', .c' • .:, .:. •• • ! "i ': ._. " I) i -r',.'• ••••_•• ,j ••,.. .. .•1. ' •• ' ......:C) -'" "::' ~:;:;
"-;'._'

Ll .::. (' \:~ c:i

[:':1 j"-f!!: :.":J.. ;;

j··'"E;';Lt.1. :,Le
'i,'/~?21 C}C :.i.... t\l ~

_. Ripra·~.,1" ! .

....................................... m _,. •••• ( ; : .' •••• ' ..
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8HEET_I_ OF__

COMPUTED l)e:J{
CHECKED~~~

DATE 5tJ1AYm

A Q
6,.5 0./55
2·6 tJ, 723

~: 6,(02'8

eN
4D
9{)

CLIENT ,/11/..1.£){ IAttJP
PROJECT l'£l?fHff
FEATURE D- '54B
PROJECT NO. 00 7, 1/, 100

lIu_ O'S7: .2)(~c::PT ftP/Z. ~/b£N NE}l

-.. -:r~ k~ ~ 43S.JJ ,()()7oZ.:3,()ae-
. OA1L ~C7f -' ",74 ICia 7C:> Z :; ". 5sc.

Drsr .~.: ' ZSC2G

?12Et!1?=. 1-55 '1 (10 YR-t:PHtZ)

·t.0l.Wa6~ ~.v.

NO 1-110/~6. j2.~
..~ ,

fly/J !.£N57l!: &70 I

S0P€:== :lIPID k26 »-/09 :...5Q%
3. O?t- 43SteO

ZolJtr;;' (kaA-Tlou: Q~ 1-8'8c-fs.

(HAt0.uiz.. !)8/~ !

Smfn:: 2~ /2r /PAP. Cl#ftVN!2..
SI1162x.: 5~

LJ-31B

HtiRSER
tiLLER

& LUCEmcI
I
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I
I
I
I
I
I
I
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I
I
I
I
I

I I
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=========::::=========:::::=:::=.::===================.====================

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

OUTFLDl.-tJ
HYDROGRI::;PH

CFS

QPIN=27.4469 INCHES
SCS 6-holtF"

UNIT
H'{DF:OGRfiPH

CFS

1 .88 cts;.

Fa~ If,jFALL
RUNOFF EXCESS
INCHES INCHES

QPCFS= 83.03 CFS
ITERATIONS= 8

Valley Camp Coal - Ditch D-34B Runqff Calculation

i ·69 ·266~~ ·()(l(j() ·0000 ·0 ·00
i ·7 i ·27(Ji.{· ·()(;()() ·0000 40 ·6 ·00
1 "7:2 2744 0000 0000 83 r\ ()(J· · · · · '0_: ·
4 73 ::27~84 0000 J:)(:i)() i=-:~ 6 00~ · · · · __'0 · ·1 '7r.::: 2824 (;()()2 ()(>()() 26 -; 00· ; \_1 · · · · f ·
4 ...,.

6 28t;4 0003 ()()()(i 9 6 0 1~ · f · · · · ·
1 78 2:=j()S 0004 000 1 :3 i-·. (>2· · · · ·.._: ·
i ·79 ·2 '::;:A5 ·(1~:)()5 ·::)(j() 1 ·8 · ()2

i ·80 ·298~; ·(i(i(i7 ·0002 ·2 ·03
i ·82 ·3()2~5 ·()() () \.! ·(j()(i2 ·() ·(~3

..., 4:';2 8357 · 1 6 c.i.q. ·~)t)7(::; ·(j 1 ·7 1..:.. · ·'-J 4~:;; CC:: :J. 4 1774 ()(j8() ·0 l ·74..:.. · ·\-1.,;,,; · ·r o , 45 ;3(S 7 i -I 81::;;1::: ()i)~3 1 0 4 77.,;:. · · · .1• ..J_1 ....J · · ~ ·.-, 46 88'2~7 1 '::;'::;:8 ()<)?33 () '1 80..:. · · · · · J_ ·
2 4-; (3':iEi4 :2(;:2 'j ()(i84 0 1 '::!'-;'·.. l · · J. · · ·\_t.t:..,

..., 4(::; 9 14 -I 2 J. ~)(~ ~)(;85 ·() 1 ·85.z;:' · · .;. · ·..., t:-;(: :=12'"7,.7 ..") 4 '=12 ()()86 (-\ • ~3~;L · · ·.,:.. .i. · · '0' ~ ·
2 :.; 1 9:~:4·2 22 ., 7 ()()24 0 1 6:':5· · · J. ; · · J. ·
2 c: ..:; ':;-;:384 ·:Z24() ·00:24 ·0 1 ·14·'-; ••••1 ·
2 ·54 ·'=:1426 ·2264 ·0024 ·0 ·78
2 ·5~5 ·946'=t ·2:2B8 ·00:24 ·0 ·6 1
2 c:- .....,.

9~5 1 1 23 l i 0024 0 55· ..J l · · · · ·
2 r::-"~ 9553 2~'::;:3:5 00:24 0 54·.._to · · · · ·

f4CCUi1ULA TED
TIME RAINFALL
HOURS INCHES

HYDROGRAPH PEAk=
T I ME TO .F'EAi<=
PUNOFF "';OLU!V!E=

-rp= a0273 HOURS

AREA= 3.0 ACRES
AVERAGE BASIN SLOPE= 50.0 PERCENT
CURVE NUMBER= 88.2
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 670. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

C3== 135 II 285(j

====~=========;==========:====================================
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3

<)5-jvla 'y"-89
11:08 AM

DEH

1./ iT! 2

UNITS
cfs:.

feet
11m!

ft/ft
ft/ft
feet

feet

1./ fn::2
1/m1

feet

feet

fE~et"

·ft2
feet
feet

·ft./-{:t
fef2'!:

·feet
feet

Date:
Time:

Computt=.>d:

1.813
0.0
2.()

2,.()

1 ::()8

2 I; 15
() n21

2.7'7' ft/sec:
~\~C)'t: l\jeeded

():: ():2
(j ~ (j~.5

0.48

4.08 ft/si'2c
Not Needed

0.'7'8
0.46

() " ():3()

0.02
():. ()~:j

0.50

~) # 26

(j:r58
()= 268
()it274

() II 17t)

Design Flow:
Bottom Width:
Side Slope1:
Side Slope2:
FI'-iction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
F'reebc!ard ~

Depth (Min. Flow):
Qn/l R49(3) i/:2=

Required Depth:

Riprap Ck (V<5?):

Depth (Max= Flbw):
Gr;/"1.4'7'(S) 1/2;:=;

f3ide ~;lc!pe 1:
~3ide S 1Ctpe :2;:
Min. Bottom Slope:
Max# Bottom Slope:
C:harjr"iE? 1 [>ept!"1 ~

f~~:.Lpr~::\p :

Bot tCHf! \.<Jid ttl ~

F~eqLLit-ec~ [)eptl-!:
At-ea ~

Perimeter:
Hydraulic Radius:
'v'elocity:
Riprap Ck (V<5?):

Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Ditch D-34B

GENERAL CRITERIA:

_ _ __ ,.. .._ _. :..._. __ __. _._ _ .. _ .._ ..-.o._.._ .•. _~ _ _ __._.

Ci~LCULATI ON :
(Ch.anne I Depth)

......_------------_._----
[)ES I C3f\~ CR I TEF~ I f~ :
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SHEET_I_ OF__

COMPUTED ,[J¢;Jf
CHECKED----,-':-~_

DATE 5t11AY8?

A Q
3,'1 ~.7Z3

0,7 (j .481
Q: 6,~~

CLIENT i//twy~
PROJECT ~/~
FEATURE 'l),35
PROJECT NO. Q:J7,/ t kY>

dol.Z' j

Z;;15~~~: lJ-12- £>-37' D-35""'rf~T J J

/JR81; 4, {PAc/E3.(3,cl07Cdl:sf(.)liJ~ 0, 7ac.
Su;;P.c :t.qlo;t-Z6~hoD ~3&,3~,

. ~(p +43=tto [lAJ
/hI) ~77f;- //.50 ' 9'()
~~% ... ~
?:: /'55'1

12o~F' f'.eE2>lcnOAJ,' tP :;. 3,~efs

!1-/A1U~EZ.. 086AJ ;

;)lIIttJ ; 5W4->e:;' Z~ h:: 0, WI ~Z ) '2;.0,03

{he ffrAA15c.:uffL (I#MJ tJeZ.

HaRSER
JlllER

& LUCEmcI
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z..

It ()'7
n()8

I: (/~.

" (;:;S

•••• '-1"

Jt "-)'.:>
:: ()iJ.

.09

.00

.00
" ()()

It (}()

:s()()

,. () 1
M ()2

1.78
1 .3'=1
J.• 14

2.82
2 .. 76

:2; lJ ()t).-, ...,.-y
.~ • l I

3.01,-,
It ......

.0

.0

.0

.0
# ()

.0

1.1

QPIN=15.8485 INCHES
SCS 6-hol.lF"

12=2
5:.8

"-1"::' ....,.
..::, •• .:; JI l

14.9
56.3

62.1
41.3

UNIT OUTFLOW
HYDROGRAPH HYDROGRAPH

CFS CFS

• ()i)97

n (H)99

= ()(J(j3

• ()()(::3
I: ()()~)4

:r (j()t)4

~I (i()(i 1
n()(J()2

:I ()<)i)2

"(}()():2

.0030

.0104

.Ol05

.0107

.0071
II i)(l:2 C?

.0000

.0000

#2255

r:. i c' 'f:: ..::" .:. __I .i.

:12626

~·25~:;:7·

,,:256'7
,,2596

u ()(:>:t8
:: (j()2:2

,,()():26

,,()() 15

:I:2:~:6()

u ~246'7

.. (~i.)():3

II (j()()5

• <)(i (i(1

. 194'=1

.204(i

.0000

.0002

:;';: . 4 '=1 HC:)l.\i~ s
=2.:S (~Cr-(-?-FI~e'i:

.0000

ITEHATIONS= 8

F;i':;INFALL
FJJNDFF EXCESS
INCHES INCHES

QPCFS= 73.51 CFS

;t2691

.. 8119

»2923

.. ::784·
:1273'7

lr2877

#2366
12241.2

:; 9~523
.9372
.9421

:r2459

.951'=1

Of Cj;(>2:3
. '=1204

Valley Camp Coal - Ditch D-35 Runoff Calculation

,--, 1:;.....7
L:J ,_J l

-l -).'-;t>
J. :r l '..>

of ••' •...,
.1. A' 0/

1 "~77
1./\::5

1. .80

i .64
1.66

1.61

2.48
2.49

ACCUI"IULATED
TIME RAINFALL
HOURS INCHES

T If"'1F.:: TiJ ~:::Ef71I<=

i:~~ tJ f~.1 f]FF \l 0 1_ tJ fit t:: ::::

HYDROGRAPH PEAK=

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

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

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

TP= .0473 HOURS
C3= 78 II 11 7~5

AREA= 4.6 ACRES
AVERAGE BASIN SLOPE= 36.3 PERCENT
CURVE NUMBER= 89.3
DESIGNSTORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1150. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR
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CLIENT ~ flhlfl
PROJECT I
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PROJECT NO. tJ2z.//· 1M

( C~Vel1leMu ])I-I:t:)
7061 tZt&z= s-;7*t)·~702 = 2.7 at:.-

t//1c:-ij.r/ ~ -: 3/t) = 1,9 ac
dSf- ~ '" ~ (J,g ac-

SHEET OF

COMPU~-r-=
CHECKED •

DATE
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0·-36 R\.lnoff C'alculation
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HanSEn
allEn

. &lUCEIRC

CLIENT VAt/a /tJ,np
PROJECT PCJ7/Urr
FEATURE 1]-37
PROJECT NO. OC:> Z I/, I C>O

SHEET-LOF__
COUPUTED LJ~

CHECKED,~~~

DATE 4HtAXlf!

1/::.1,0'-6~

i/~IAJG AJ,..,- &tPd



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

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

OUTFLOl.>j
HYDROGRAPH

r
r-,~

_.r~l

QPIN=16.3034 INCHES
SCS 6-hou~

QPCFS= 61.65 CFS
I TEF:AT IONS= 8

Valley Camp Coal - Ditch D-37 Runoff P~ediction

ACCUMULATED RAINFALL UNIT
F:AIp..IFALL RU!\iOFF EXCESS HYDPOGRAPH

INCHES INCHES INCHES CFS

1 53 ...., 1 9'-' 0000 0000 0 00· ·~ .L -'-' · · · ·
1 c:.-t=

22~~5 0000 () () (H) 1 ....., c:- ()(J· ...} .....' · · · ..::. · .J ·
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2 kl··4 :3583 :2:3 .,
b 0 104 0 ...., 46· · · .I. · · .:::. ·
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2 4'7 8 ':r::;l+ :252:8 0 1el; 0
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· · · · · L- · ..J""!'
,., 48 '7' 11 0 2t:,3.:S :'~\ 1. 08 0 2 ~j7...::: · · · " ""~ · ·.-, 1:::·.···\ .9286 27·4:5 () 10'7 0 2 b 1.~ · ,,-ll,~.· · · · ·.'-, :1 1 9344 ..."":--:t:-., ...., ()(,:36 () 2 t::'t::;
.,;:.

" · · ...::'/0"::' · · ·.....1--.,

:2 ;::0-7 939 :t :28 1 :2 C~()3(J 0 .-, 2:2·.....1 ••.> · · " · .r::' ·
:2 " 54· ·'i4·3~· " 284:2 ·0030 "

() i ·"7 6
.....,

5\~ :~48·6 :'872 ()():3() 0 1 ?r.:'
.1::' · · · · · · .-:;...J

~-,

~t8 95:2;·4 29()2 (i(i3C} () 1 0 7..::. · · · · · .L ·
2 r::,-, '::;';5B i :2:~:3:2 ()()3(~ () q,-,

·.J7 · · · · · ." "M:

TIiviE
HOURS

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

HYDROGRAPH PEAK=

TP= .0460 HOURS
C3= 80.35'76

AREA= 3.8 ACRES
AVERAGE BASIN SLOPE= 36.3 PERCENT
CURVE NUMBER= 90.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1150. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR
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~a. lZ)Q H-(6 H-
B~Da\ t)~

1/rn2

ft/ft

feet

'feet

feet

'feet

feet

1:e(~t

i:t2

1/m1

feet

ft/ft

feet
l /fn 1
1 lfft2
'ftloft
ft/·-{=t
feet.

() fI (j

l~) r; ()

[;ate: ()5-May'-89
'r ii1H~: ()8: 12 A~1

15.0
2u(}

UNITS
cfs

Computed: DEH

4=T:::

(;sr5()

(i" 7~5

(i ,,:51

() n·():·,2

()::lf3
(i = :3'7

0.12 ff.2et
r.:: 1(j f+/.::;;:::.,
:=:,:'::;".,.; ·.··'''''r:· -.-.- 5-ree?~
r\,_~..!\........ l ~ ..~~

0.18

O. :371

(i ,: 1:25

Hydraulic Radius:

f~ (F~) :2./3;::

Min. Bottom Slooe:
Max" Bo'ttom Slope:
C::I-ir3.f,!j-!81 [),:::=p·th:

Depth (Max~ Flow):
(]I-~ ../:t ::l.tC?(S) 1//:2::::

3

Riprap Ck (V<S?):

Hydraulic Radius:

Belt tC:iTI t.1Jidtr-i:
Side ~31 CJpf.? 1 ~

E;ic:h:~ Slc.)~\e 2~

Des.ie.v! F 1 O\..,t:

Bottom Width:
Side Slope1-:
~;idf.? Slcipe2:
Ft-ic·ticln Fac:tor-~

Min~ Bottom Slopeg
Maxq Bottom Slope:
Ft-et~bc;2~t-d:

Depth <Min. Flow):
C~l"'f./l ,,49(5) 1/:2=

'v'elocit'/:

Trapezoidal Channel Flow Calculations using Mannings Equat10n

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: D-37

..__._.-----_..._---_.._---------------..._-_._--------------_.._-------_.

•..__.._.._------------~----_._ ..~--------------_._------------_ .._-.._-----_.

........ , , •••••• _k•••••_,_ ,.;.••••••••~._._•••••__ __ __•••••• •••••'-0 _ , , _.__ .;.... _ ••_- ~;._._~ -_.. , --_._.__••_-.-., - ••.•• ,_ -_ _ _ __.._-

GENERAL CRITERIA:
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llL:8

""'j:r '7 ....

,,97
:t =7'9

._--;"
:r'-:!.'::,

rz89

.. (i(i

.00

OUTFLOvJ
HYDFmGHAPH

i\
:lI ....~

.0

.0

1.5

QPIN=31.2593 INCHES
SCS 6-ll0Lir

UNIT
HYDF-:OGRPIPH

CFS

,,(j 17i)

:r 1'.) 16(}

If (;14·8

u(}l64

.. t)152

" i)t)(i4

.0048

.0047

.0167

.0002

.0000

=2381
,. 25·"+8

.2791

.0000
:: ()(It.)()

:r (::(j()1

:r ;:)()(}3

"()()(i6

QPCFS= 43.18 CFS
ITEHATIONS= 8

" 924~2

n '7~59:t

.B417

.24(8

1.4 ACRES

If 2267~

.2197

1 . b1

2.54

1 n ~S8

2 u :::::5

:2 tz 4~5

2.42

ACCUMULATED RAINFALL
TIME RAINFALL RUNOFF EXCESS
HOURS INCHES INCHES INCHES

HYDROGRAPH PEAK=
T I !"IE TO PEAI<=
F:UNOFi:.':' \JOUJt"jE=

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

TP= ~0240 HOURS
C::3= 151."+ Q ()~l71

1
?ROJECT: Valley Camp Coal - Upper Section Ditch D-37 Runoff Prediction

AVERAGE BASIN SLOPE= 35.2 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

=================================~=============================
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05-I'1ay-89
08:27 AM

DEH

ft../-ft

J. ./rn2

feet.

f,t/ft.

f1:2

'feet

·ft2

-feet

..Feet

feet

feet

feet:.
1/m1

UNITS
cfs

J~eet

lim],
1/m2

feet

·ft/ft.

Time:
CCHnpu ted:

'--, .'~\

.:::. := "H i

(}:: 18

Date:

4.03 'ft/sec
NCJ t: I'.ieed eel

(~= 5()

:,•.J R 0,1

1:) ~2~i

0.17

2.94

0.99

0.18
0.18

():: <)4'?

() u c)47
() = 1:)4'7

() IC()

1.5 :r()

2 .. i)

() ~ i)3()

-------_.._-_.__._-----

Min. BClttom Slope:
Max" Bottom Slope:
Channel Depth:
FLLpn;\p:

On/:!. =4·9(:3) 1 .../2=

Riprap Ck (V<5?):

Depth (Max: Flow):
G~r"!/'1 ,,4'=7:(8) i./':2=

A (F;~) 2./::::::

Hydraulic Radius:

BottDm (.!Jidt!·l~

Side SlClpt? 1:
f3,i"jE-? S 1 o!=te 2;

F'er'.imeter- ;;

Depth (Min. Flow):

l=<e<=lLLir-ed De~:;tj-i:

Area:
P(~r imeter-:
Hydraulic Radius:
\Ie 1ClC.i. t·/ :
Riprap Ck (V<5?):

Design Flow:
Bottom Wid·th:
Side Slopel:
Side Slope2:
Frict.ic:ln Factor:
Min. Bottom Slope:
Max~ Bottom Slope:
Freeboard:

Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Upper D-37

----_.._-.-.---_._-- ._-------

C:f;LCL!i_l:~'T'I Clf\~ f,

(\iel::J\:it.:/ (:h(7?ck)

...............................................- _.. _--_..__ _--_ __ - ..__ --_ ; _ __..- -_ __.._ _ - -_._-.- - _ -.- ...
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GENERAL CRITERIA:
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SHEET~OF
COMPUTED~
CHECKED ~~

DATE :J /11#89

Ius=: B=2.d-

LO' I'IPE.Ir 6ehVU~
r=IL~ _r

t/:1,/L5 Ct-

;JC> L/N 1N6 2£03

CLIENT 4La /MtP
PROJECT &7zMcz:
FEATURE f)-:31
PROJECT NO. M7, II, /OCJ

5i.OP€ VA£lE5 6e:JWeE}J 2% AND 10% a,tl/l-l.i 30~
flp,RAfJ'pED ~77~ .

;:Oz 2-/016 5LO)J~; Q~z.&dS (See Skei 7)

.- .

Use !eo' 7YPc JE 6RANUU'f1?- !-1I-1Z;E: m;;.?.ez "{)£Mr..,J
'Sm.2/H DJ2A1fVA-t5<!E (l/ziTeeJkft//AN (.)Az- '/ - Vo l.- 2 - ;'t1A12£H 191./1 (rl; /5- 0
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I'l-DM 5J;ee-1:. 8 J' . 'i.::: 0, Z~ I / if=8', 1 .f?s "> 5,C) L,A.JJA)t5 ~d
~~h~ .

2"xrMfl::JLA77AJ6 /,/!2)1fA .1>816-0 of =::5./7h!5LE (~/lJE2~ .
(,U/O:! .r::-t.E><.I15L&" L,,u/AJ6:;) If ;:-'£7.::>. /JrGHr:iJAr

. AvM- C>c-r 75 -SEE 5m::£i'1
..6t~ .o.=tJ A.Jh0/ rz: ,o37{2J~) ~ N (),of

I;: /}MNNtELIS tJ/DeJ0~ 70 2,0
1 (5ha-t/b)._ ...

. I /

'/ :::0. '1' AND /):::0:;' Q.75

'1= o.i'

. ~A/AJ/*~T7tJ;J O~j)7OI (.8£Za,J.Jt8;!i 6rADe)
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I
I
I
I
I
I
I
I
I
I
I
I
II
I
I
I
I
I
I



·f t:2

1/iTi2

UNITS
c·fs

feet
l/mi

ft/ft
ft/ft
feet

-feet
feet

---..__.------_.

ff.=et
1/ml
1/fn2

feet

ft/+t
f E~r-2 t

Date: 05-MaV-89
Time: 08 : :33 A!"i

Comp\.lted~ DEH

0.0

2,. ()

() I: 5()

,;S l: 37

2.60
() :Ie)

15.0

0.10

2 II 25 ft..,/ :::·ec:

feet

4ft7:t
(j .. 1:~

0.77

Ll Ir 1{) ft./S.8C
t~·Jot !\~eeded

0.18

0.10

0.371

():f 166

C:lr1.l1,,49<E;) 1,/:2=
Pi(F~)2,/3==

Minn Bottom Slope:
Max. Bottom Slope:
Freeboat.r-d ~

Depth (Min. Flow):

Desi~}n F I ow:
Bottom \.'Jidth:
S.id~:? Slopei:
Side ~31C:I.pe2;

Frict.1.on Factor:

Hydraulic Radius:

Depth (Max~ Flow)~

C~n /' 1 :f 4:-::; ( S ) i /: 2=
A (f..';~.1 2 ../::::;=

F~ecJ\J.it-ei;j Deptj'") ~

A(·ea:
Pel'· imetet-:
Hydraulic Radius:
\/~lc!cit':i:

Riprap Ck (V<5?):

S:i.de Slop\~ 1:;
:3 .i d e r=; 1Cq:H? 2 :
Min= Bottom Slope:
Ma}{~ Bottom Slope:
C:i-!i:trlr"i€: 1 [jepth;
F~i pt:-(::\p:

._----------------.---
Trapezoidal Channel Flow Cal~ulations using Mannings Ecuation

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Lower D-37

CPd... CULAT I ON:

--_._----_..••_._------

._- __ _--_._--_._ _ _----

[:AL.C::L~L.. A·T' I (]r\~ ~

(l.../e 1(jC i t')i C:hec k ).

GENERAL CRITERIA:
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05-Hay-89
08: 47 A1'1

DEH

·ft2

oJ:C,S

f(~et

·fi.:/·"-Ft

feet

feet
feet

f,:::>et
1./!T!1

1/ln2
fi:/f"t:

UNITS

feet
11m!
11m2

ft/ft
~,:t/ft

feet

·Feet
ft2

feet
feet

·feet

1 .0
2 ~()

...., "-'.

.,;:. Ill.";

2.()()

()nlc::

._----_..__....._----_.- ..-

(l=-22

Date:
Time:

Computed:

F~eqlJ.ir-eci

('ll '7:2
() ~3:2

(),. 7:2

() ~ 16

8 It (},6 f t../' sec
F~eqL~.i it-Ed

0.096
c) tI ()9,::,

2.60
1 • (J

21t(l
2. ()

0.030
c) • ~3()

():r 3()

() tI 5(>

Hydraulic Radius:

Depth (Max= Flow):
Qn ./"1 :t I.:f.f.? (S) 1/2==

A (F~) ~2 ../:::::::

Bottorf! !rJidt.!-:~

Side ~Bloi:Je 1 ~

Side Slc:q::t2 2~

Min. Bottom Slope:
Max= Bottom Slope:
C:hanne 1. Deptl-i:
i::~.i pr"ap;;

Riprap Ck (V<S?):

Depth (Min. Flow):
On /1 .49 ( E;; j i ./:2==

:··/e 1at: i.t"i :
Riprap Ck (V<5?):

Design Flow:
Bottom t.>hdth:
Side Slope1:
E;ide Slope2:
Fr-iction Factot-:
Min. Bottom Slope:
Max. Bottom Slope:
Frf?eti o2\r-d:

Pel'- imetE~r:
Hydraulic Radius:

Trapezoidal Channel Flow Calculations using Mannings Equat~on

Client: Valley Camp Coal Company
Project Nc.: 007.11.100

Channel Section: Lower 0-37

CALCULATIDN:

(1~./elocit·>1 C2hei.:k)

._~-------

......_.__.-_ _ _-_ ----_ _-_ _._ --- __ _.__ _- -_ -.-_.__ _--.._-_._.._-.__ -._ _--_.--_ -.__ _ _-_ _-_.._.._-_ --_ .

GENERAL CRITERIA:
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CHANNEL SLOPE. Sa (ft./ft.)

MAXIMUM PERMISSIBLE DEPTH OF' FLOW (d max)

FOR CHANNELS LINED WITH ROCK RIPRAP
'/(p

56 Y1..;. ,63'15 D'S<)

t:::t I I I I III -1 -1 I I TTII 111±
-- .

I- .' -
~ -

~~
!-

-- ;
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Trapezoidal Channel Flow Calculations using Mannings Equat10n

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

Channel Section: Lower D-37

0.69 feet
Required
Required

12-Jul-89
03: 13 PM

DEH

.,
f.

feet
I/m1
11m2
%

feet

feet
ft2

feet

ft/ft
ft/ft
feet

UNITS
cfs

feet
I/ml
11m2

Date:
Time:

Computed:

2.0
2. ()
2.0

30.0
30.0

0.69
0.44

0.69 feet
0.44 ft2
2.83 feet
0.16 feet
5.93 ft/sec
F:equired

2.83 feet
0.16 feet
5.93 ft/sec
Required

0.19
0.128
0.127

0.19
0.128
0.127

2.60
2.0
2.0
2.0

0.040
0.300
0.300

0.50

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

A(R)2/3=

Depth (Ma~·:. S):
Qn/1.49(S)1i2=

A(R)2i3=

Bottom Width:
Side Slope 1:
Side Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Min Channel Depth:
Ri prap (Min S):
Riprap (Mal-: S):

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

Design Flow:
Bottom Width:
Side Slope1:
Side Slope2:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

Required Depth:
Area:
Perimeter:
HydraUlic Radius:
')eloci ty:
Riprap Ck (V<5?):

DESIGN CRITERIA:

CALCULATION:
('-jelocity Check)

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)
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SHEET--:iLOF__

COMPUTED t:¥i7I
CHECKED~~~

DATE 5tH&81·

70-100
.~-70

35-~

Z -10

/2
/2

C;
3.

CLIENT thleY tAutP
PROJECT ~;;r:
FEATURE D - 3 7
PROJECT NO. oa7, 1/, (tJ'd
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Figure 9.5.--Graph for estimating runoff curve numbers of
forest-range complexes in western United States: herbaceous

and oak-aspen complexes.
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==============================================================

PROJECT: Valley Camp Coal - C-4-42 Runoff Calculation

OUTFLOW
HYDROGRAPH

CFS

QPIN= 2.4424 INCHES
SCS 6-hour

UNIT
HYDROGRAPH

CFS

RAINFALL
EXCESS
INCHES

3.96 cfs
3.68 Hours
1.02 Acre-Feet

RUNOFF
INCHES

QPCFS= 216.73 CFS
I TERATIONS= a

ACCUI"1ULATED
RAINFALL

INCHES
TI"'lE
HOURS

HYDROGRAPH PEAK=
TIi"lE TO PEAK=
RUNOFF VOLUME=

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

2.40 1.1753 .0000 .0000 .0 .00
2.46 1.2776 .0002 .0002 10.9 .00
2.52 1.3581 .0021 .0019 67.3 .04
2.58 1.3857 .0033 .0011 143.9 .17
2.64 1.4133 .0046 .0014 199.0 .41
2.70 1.4410 .0062 .0016 216.7 .70
2.76 1.4686 .0080 .0018 203.0 1.01
2.82 1.4962 .0100 .0020 171.4 1.31
2.89 1.5239 .0123 .0022 134.0 1.62
2.95 1.5515 .0147 .0025 98.9 1..92
3.01 1.5783 .0173 .0026 69.7 2.22
3. ()7 1.6004 .0196 .0023 47.3 2.51
3.13 1.6225 .0220 .0024 31.2 2.77
3.19 1.6446 .0246 .0025 20.0 2.98
3.25 1. 6667 .0273 .0027 12.6 3.15
3.32 1.6889 .0301 .0028 7.7 3.29
3.38 1. 7110 .0330 .,0029, 4.7 3.43
3.44 1.7331 .0361 .0031 2.8 3.57
3.50 1.7551 .0393 .0032 1.7 - -..,.;:.. I ....

3.56 1.7703 • 0415 .0023 1.0 3.86
3.62 1.7855 .0438 .0023 .6 3.95
3.68 1.8007 .0462 .0024 .3 3.96
3.75 1.8159 .0487 .0024 .2 3.91
3.81 1. 8311 .0511 .0025 • 1 3.83
3.87 1.8463 .0537 .0026 .0 3.75
3.93 1.8615 .0563 .0026 .0 .." 3.b9
3.99 1.8767 .0590 .0027 .0 3.67
4.05 1.8907 .06-15 .0025 .0 3.66

==============================================================.=

TP= .3071 HOURS
C3= 12.0387

AREA= 88.0 ACRES
AVERAGE BASIN SLOPE= 33.4 PERCENT
CURVE NUMBER~ 61.7
DESIGN STORM= 2.25 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 4000. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR
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PROJECT = Valley Camp Coal - C-14-42 Runoff Calcula~ion

QPIN= 2.5294 INCHES
SCS 6-hour

QPCFS= 617.23 CFS
ITERATIONS:::: 8

ACCUMULATED RAINFALL UNIT OUTFLOW
TIME RAINFALL RUNOFF EXCESS HYDROGRAPH HYDROGRAPH
HOURS INCHES INCHES INCHES CFS CFS

==============================================================
2.25 .9395 .0000 .0000 .0 .00
2.31 1.0382 .0012 .0012 31.0 .04
'") ....- 1.1370 .0061 .0049 191. 7- .37.... 'JI

2.43 1.2357 .0146 .0086 409.8 1.68
2.49 1.3345 .0266 .0120 566.6 4.68
2.55 1.3725 .0321 .0055 617.2 9.47
2.61 1.3992 .0362 .0041 578.2 14.64
2.67 1.4259 .0406 .0044 40188.0 18.65
2.73 1.4525 .0452 .0046 381.7 20.97
2.79 1. 4792 .0500 .0048 281.7 21.85
2.85 1.5059 .0550 .0050 198.5 21.88
2.91 1.5326 .0603 .0052 134.8 21.58
2.97 1.5593 .0657 .0055 88.8 21.27
3.02 1.5838 .0709 .0052 57.0 21-11
3.08 1.6051 .0756 .0047 35.8 21.08
3.14 1.6265 .0804 .0048 22. () 21.04
3.20 1.6478 .0853 .0049 13.4 20.92
3.26 1.6692 .0903 .0050 8.0 20.76
3.32 1.6905 .0955 .0052 4.7 20.63
3.38 1. 7119 .1008 .0053 2.7 20.58
3.44 1.7332 .1062 .0054 1.6 20.65
3.50 1.7546 .1118 .0055 .9 20.82
3.56 1. 7694 .1157 .0039 .5 21.03
3.62 1. 7841 .1196 .0039 .3· 21.03
3.68 1.7987 .1236 .0040 .2 20.68
3.74 1.8134 .1277 .0040 .0 20.07

==============================================================.

HYDROGRAPH PEAK= 21.88 cfs
TIt-1E TO PEAK:::; 2.85 Hours
RUNOFF VOLUl"lE= 5.46 Acre-Fee~

;:'.

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

TP= .2965 HOURS
C3= 12.4672

AREA:::: 242.0 ACRES
AVERAGE BASIN SLOPE= 37.9 PERCENT
CURVE NUMBER= 67.5
DESIGN STORM= 2.25 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 5000. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR
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==============================================================

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

PROJECT: Valley Camp Coal - C-21-52 Runoff Calculation

AREA= 2072.0 ACRES
AVERAGE BASIN SLOPE= 34.6 PERCENT
CURVE NUMBER= 73.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 12000. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

ACCUMULATED RAINFALL UNIT OUTFLOW
TIME F:AINFALL RUNOFF EXCESS HYDROGRAPH HYDF:OGRAPH
HOURS INCHES INCHES INCHES CFS CFS

==============================================================
2.26 .6567 .0000 .0000 .0 .00
2.37 .7802 .0004 .0004 146.0 .06
2.48 .9038 .0070 .0065 903.8 1.35
2,.58 .9563 .0120 .0050 1931.7 7.48
2.69 .9897 .0158 .0038 2671.2 18.87
2.80 1.0231 " ()2()2 .0043 2909.8 32.51
2.91 1.0565 .0250 .0048 2725;7 45 .. 63
3.()2 1.0889 .0301 .0051 2300.8 57.15
3.12 1.1156 .0347 .0046 1799.6 66.87
"":!" •..,~ 1.1423 If (>395 .0048 1327.9 74.59.....',. .4."_1

3.34 1.1690 .0446 .0051 935.9 80.44
3.45 1.1957 .0500 .0054 635.6 84.97
3.55 1.2182 .0548 .0048 418.6 88.70
3.66 1.2366 .0588 .0040 268.7 91.43
3.77 1.2550 .0630 .0042 168.7 92.56
3.88 1.2733 .0673 .0043 103.9 92.13
3.98 1.2917 .0717 .0044 63 .. (l 90.73
4.09 1.3086 .0758 .0042 37.6 89.06
4.20 1.3253 .0800 .0042 22.2 87.45
4.31 1.3420 .0843 .0043 12.9 86.02
4.42 1.3587 .0887 .0044 7.5 84.91
4.52 1.3747 .0930 .0043 4.3 84.21
4.63 1.3880 .0967 .0037 2.4 83.75
4.74 1.4014 .1004 .0037 1.4 83.00
4.85 1.4147 .1042 .0038 .8 81.73
4.95 1.4281 .1080 .0038 .4 80.14
5.06 1.4414 .1119 .0039 .2 78.58
5.17 1.4548 .1158 .0039 . 1 77.31
5.28 1.4681 .1199 .0040 .0 76.47

QPIN= 1.3927 INCHES
SCS 6-hour

92.56 cfs
3.77 Hours

24.68 Acre-Feet

QPCFS= 2909.81 CFS
ITERATIONS= 8

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

TP= .5385 HOURS
C3= 6.8646
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hC(cffau/c Itt~;- /2/6~o AT"
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HanSEn
allEn

& lUCEIRC

CLIENT t6~;f¥
PROJECT A
FEATURE ~C-Z/-6-Z-
PROJECT NO. OD7. / /./~

SHEET_OF

COMPUTED~,
CHECKED

DATE



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

==============================================================
OUTFLOW

HYDROGRAPH
CFS

QPIN= 1.3927 INCHES
SCS 6-hour

UNIT
HYDROGRAPH

CFS

RAINFALL
EXCESS
INCHES

92.56 cfs
3.77 Hours

24.68 Acre-Feet

RUNOFF
INCHES

QPCFS= 2909.81 CFS
ITERATIONS= 8

ACCUMULATED
RAINFALL

INCHES
TIME
HOURS

2.26 .6567 .0000 .0000 .0 .00
2.37 .7802 .0004 .0004 146.0 .06
2.48 .9038 .0070 .0065 903.8 1.35
2.58 .9563 .0120 .0050 1931.7 7.48
2.69 .9897 .0158 .0038 2671.2 18.87
2.80 1.0231 .0202 .0043 2909.8 32.51
2.91 1.0565 .<)250 .0048 2725.7 45.63
3.(>2 1.0889 .0301 .0051 2300.8 57.15
3 .. 12 1.1156 .0347 .0046 1799.6 66.87
3.23 1.1423 .0395 .0048 1327.9 74.59
3.34 1.1690 .0446 .0051 935.9 80.44
3.45 1.1957 .0500 .0054 635.6 84.97
3.55 1.2182 .0548 .0048 418.6 88.70
3.66 1.2366 .0588 .0040 268.7 91.43
3.77 1.2550 .0630 .0042 168.7 92.56
3.88 1.2733 .0673 .0043 103.9 92.13
3.98 1.2917 .0717 .0044 63.() 90.73
4.09 1.3086 .0758 .0042 37.6 89.06
4.20 1.3253 .0800 .0042 22.2 87.45
4.31 1.3420 .0843 .0043 12.9 86.02
4.42 1.3587 .0887 .0044 7.5 84.91
4.52 1.3747 .0930 .0043 4.3 84.21
4.63 1.3880 .0967 .0037 2.4 83.75
4.74 1.4014 .1004 .0037 1.4 83.00
4.85 1.4147 .1042 .0038 .8 81.73
4.95 1.4281 .1080 .0038 .4 80.14
5.06 1.4414 .1119 .0039 .2 78.58
5.17 1.4548 .1158 .0039 • 1 77.31
5.28 1.4681 .1199 .0040 .0 76.47

========================='===================================::===

HYDROGRAPH PEAK=
TIME TO PEAI<=
RUNOFF VOLUME=

TP= .5385 HOURS
C3= 6.8646

PROJECT: Valley Camp Coal - C-21-52 Runoff Calculation

AREA= 2072.0 ACRES
AVERAGE BASIN SLOPE= 34.6 PERCENT
CURVE NUMBER= 73.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 12000. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR
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Valley' Camp Coal - C-22-24 Runoff Cal'cLila'tion
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"'I' ":"C::..: " , ..;. "

::::: :, () t

.,-:,

MINIMUM Il~FILTRATION RATE= =00 IN/HR
~!YDRAlJLIC LENGTH=

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

CURVE NUMBER= 70~5

DESIGN STORM~ 1~55 INCHES
STOR~I DlJRATION= 6aO HO~JR8

:==============================================================
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Valley Camp Co~l - C-22-24 Runoff CalcLllation
(Cc:.nt.i.i-1Ll2CJ)

:::.• 6'7'

HOlJRS INC}~ES INCHES INCHES CFS CFS

ACCtJMULATED RAINFAL.L UNIT OUTFLOW
'TII~E RAINFALL RUNOFF EXCESS ~I'!DROGRAPH HYDROGRAPH

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

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

:==~===========================================================
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ECT Valley Camp Coal - C-23-24 Runoff Calculation
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A~;ERAGE BASIN SLOPE= 50pO PERCENT

MINIMUM INFILTRATION RA'TE:: #00 IN/HR

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

:::::;:::::;:=:=;:::.-=::.:::::::::::::c:::=:::;:.:::".:::::::::::=::::::::;:;~::;:::::::-..:::.:;:;::::::.-::::;::.:::::::::::::::.:::::;:;.-=;::::==:.::::::::::::::::::::::::;:::::===:::::::::::::===========-.=::.:==:=::::::=

HYDRALlL.IC t_ENS"TH=

DESIG~1 S-rORM= 1~55 INCHES
STORI1 DURATION= 6u() HOURS
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Valley Camp Coal - C-24-24 RLlnoff Calcula'ticn

:2,':: ::~;i~.

:2 ::4:::::

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

AVERAGE BASIN SLOPE= 44~i PERCENT

M:CNIMlJM INFILTRATION RA'fE= nOO I~~/HR

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

DESIGN S-rORM= lu55 INCHES
S"1-0RM DURATION= 6~O HOIJRS

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

QPIN= 2.9727 INCHES
SCS 6-hour

6.96 c:fs
3.58 Hours
1.74 Acre-Feet

QPCFS= 452.63 CFS
ITERATIONS= 8

Valley Camp Coal - C-25-36 Runoff Calculation

HVDROGRAPH PEAK=
TIME TO F'EAI<=
RUNOFF VOLLit'IE::::

==============================================;===;===========
ACCUMULATED RAINFALL ·UNIT OUTFLOW

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

==============================================================
2.32 .7247 .0000 .0000 .0 .00
2.37 .7826 .00(>3 .0003 22.7 .00
2.42 .8405 .0021 .0018 140.6 .08
2.47 .8984 .0056 .0035 300.5 .41
.-. C''"'' .9371 .0088 .0032 415.5 1 .22".1...J"::'

2.57 .9527 .0103 .0015 452.6 2.41
2.62 .9684 .0119 .0016 424.0 3.60
2.67 .9840 .0136 .0017 357.9 4.49
2,,72 .9997 .0154 .0018 279.9 5.<)5
2.78 1.0153 .0174 .0019 206.6 5.34
2.83 1 .0309 .Ol'~4 .0020 145.6 5.49
2.88 1.0466 .0216 .0021 98.9 5.59
2.93 1.0622 • ()238 • ()()23 65.1 5.69
2.98 1.0779 .0262 .0024 41.8 5.83
3.()3 1.0918 .0284 .0022 26a2 6.01
3.08 1.1043 .0304 .0020 16.2 6.18
3.13 1.1168 A ()325 .0021 9.8 6.31
3.18 1.1294 .0346 .0022 5.9 6.38
3 .. 23 1.141·~ .0368 .0022 3.5 6.42
3.28 1.1544 .0391 .0023 2.0 6.44
3.33 1.1669 •<)415 .0023 1.2 6.48
3.38 1.1794 .0439 .0024 .7 6.55
3.43 1.1919 .0463 .0025 .4 6.64
3.48 1.2044 .0488 .0025 .. 2 6.76
3.53 1.2145 .0509 .0021 • 1 6.88
3.58 1 .22~.H .0527 .0018 .0 6.96
3.63 1.2317 .0545 .0018 .0 6.92
3.68 1.2403 .0564 .0019 .0 6 .. 77
3.73 1.2489 .0583 .0019 .0 6.56
3.78 1.2575 .0602 .0019 .0 6.34
3.83 1.2661 .0621 .0019 .0 6.16
3.89 1.2747 .0641 .0020 .0 6.02

TP= .2523 HOURS
C3= 14.6524

AREA= 151.0 ACRES
AVERAGE BASIN SLOPE= 39.5 PERCENT
CURVE NUMBER= 72.7
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 5000. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

PROJECTI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



-----

.

SHEET_OF

COMPUTED /2:z~
CHECKED I
DATI! S}

~-= /,,4<8 cIS
..:;

:;;~
PROJECT NO. _~t..O

Ji7!£1 Ctmfrv-P tfo/ um/;.{l1f
:::; --

UtI~ 7S- (zsx Jar/~)·

I*£,/JIJfJon = ;::55'/nc~ (/tJ V'/ fRJ,r)

.A~~4{::~~:;~~/
S'"1'!t:- -:: ~~~ (/r S ~ ~2,5%

.{blcula-/d' 14t11-M:

ciMd /}~F/a¢
I

II Zf" cmfJ
~ /1=O.oz~
'* ~/~/8%

(j)ClI!M~ ~4''f/fR' 24S-[.

{pa/IPW ~ S7. '7'7 err d::

)}~ Flau Iff! kmllnt

eke'!fitte/c:C)//*~...
../tW~jiff-;. kj 0

/Iz,t/
"0 :2-0

c=-z«:-zt.. (P-Mman~n,-I ff?tc.~)

77/iu.6rf ~~a.:;t /t'.:J'- /. 46/

HIiRsm
IIllER

&lUCEmc
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



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

==============================================================
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OUTFLOW

HYDROGRAPH
CFS

QPIN= 7.6124 INCHES
SCS 6-hour

UNIT
HYDROGRAPH

CFS

RAINFALL
EXCESS
INCHES

1.48 cfs
2.54 Hours

.22 Acre-Feet

QPCFS= 107.47 CFS
ITERATIONS= 8

2.27 .6616 .0000 .0000 .0 .00
2.29 .6842 .0000 .0000 5.4 .00
2.31 .7068 .0005 .0004 33.4 .00
2.33 .7294 .0012 .0007 71.3 .02
2.34 .7520 .0021 .0010 98.7 .06
2.36 .7746 .0034 .0013 107.5 .14
2.38 .7972 .0049 .0015 100.7 .24
2.40 .8198 .0067 .0018 85.0 ,,37
2.42 .8424 .0088 .0021 66.5 5'"'. "-

2.44 .865Q .0111 .0023 49.0 .68
2.46 .8876 .0137 .0026 34.6 .86
2.48 .9102 .0166 .0028 23.5 1.04
2.50 .9307 .0194 .0028 15.5 1.23
2.52 .9369 .0203 .0009 9.9 1.39
2.54 .9430 .0211 .0009 6.2 1.48
2.56 .9491 .0221 .0009 3.8 1.47
2.58 .9552 .0230 .0009 2.3 1.38
2.60 .9613 .0239 .0009 1.4 1.25
2.62 .9674 .0249 .0010 .8 1.12
2.64 .9735 .0259 .0010 .5 1.00
2.66 .9796 .0269 .0010 .• 3 .90
2.68 .9857 .0279 .0010 .2 .83
2.70 .9918 .0289 .0010 .0 .78

ACCUMULATED
TIME RAINFALL RUNOFF
HOURS INCHES INCHES

HYDROGRAPH PEAK=
TI ME TO PEAI<=
RUNOFF VOLUME=

TP= .0985 HOURS
C3= 37.5215

AREA= 14.0 ACRES
AVERAGE BASIN SLOPE= 52.5 PERCENT
CURVE NUMBER= 75.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 2000. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

M
PROJECT: Valley Camp Coal - C-26-24 Runoff CalculationI
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==============================================================

OUTFLOW
HYDROGRAPH

CFS

QPIN= 6.5699 INCHES
SCS 6-hour

UNIT
HYDROGF:APH

CFS

RAINFALL
EXCESS
INCHES

3.30 cfs
2.56 Hours

.53 Acre-Feet

QPCFS= 231.87 CFS
ITERATIONS= 8

ACCUMULATED
TIME RAINFALL RUNOFF
HOURS INCHES INCHES

2.26 .6550 .0000 .0000 .0 .00
2.28 .6812 .0000 .0000 11.6 .00
2.31 .7074 .0003 .0003 72.0 .00
2.33 .7336 .0010 .0007 153.9 .03
,.... oo:rC" .7597 .0021 .0011 212.9 .12...a. ••":t-..J

2.37 .7859 .0036 .0015 231 .9 .28
2.4() .8121 .0055 .0018 217.2 .52
2.42 .8383 .0077 .0022 183.3 .a5
2.44 .8645 .0102 .0026 143.4 1.25
2.47 .8907 .0131 .0029 105.8 1. 71
2.49 .9169 .0164 .0032 74.6 2.19
2.51 .9335 .0186 .0022 50.6 2.69
2.53 .9406 .0196 .0010 3~~.4 3.09
2.56 .9477 .0206 .0010 21 .4 3.3()
2.58 .9548 .0216 .0010 13.4 3.27
2.60 .9618 .0227 .0011 8,,3 3.()7
2.63 .9689 .0238 .0011 5.0 2.80
2.65 .9760 .0249 .0011 3. () 2.52
2.67 .9831 .0260 .0011 1 .8 2.28
2.69 .9901 .0272 .0012 1.0 2.10
2.72 .9972 .0283 .0012 .6 1.97
2.74 1 .0043 .0295 .0012 .... 1 .88.o_'t

2.76 1.0114 .0307 .0012 .2 1.84
2.79 1.0185 .0320 .0012 • 1 1 .82
2.81 1 .0255 .(>333 .0013 .0 1.82

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

HYDROGRAPH PEAK=
TIME TO PEAK=
F:UNOFF VOLUME=

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

C3= 32.3828
TP= .1142 HOURS

F;ROJECT : Valley Camo Coal - C-2a-24 Runoff Calculation

AREA= 35.0 ACRES
AVERAGE BASIN SLOPE= 51.2 PERCENT
CURVE NUMBER= 74.8
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 2350. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR
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2.23 .6241 .0000 .0000 .0 .00
..,. .-..c" .6411 .0000 .0000 7.6 .00..::. • .r::.~

2.26 .6580 .0003 .0002 28.7 .00
2.28 .6750 .0007 .0004 37.5 .01
2.29 .6919 .0013 .0006 ::::'1 .7 .03
2.31 .7089 .0020 .0008 21 • 1 .05
2.32 .7259 .0030 .0009 12. 1 .07
2.34 .7428 .0040 .0011 6.2 .09
2.35 .7598 .0053 .0013 3.0 ·12
2.37 .7768 .0067 .0014 1 .3 .14
2,,38 .7937 .0083 .0016 .6 ·17 \

2.40 .8107 .0100 .0017 ..., 19• .4. ·
2.41 .827'7 .0119 .0019 .0 .. 22
2,,43 .8446 .0140 .0020 .0 .24
2.44 .8616 .0162 .0022 .0 .26
2.46 .8786 .0185 • (>()23 .0 .. 29
2~47 .8955 .0210 .0025 .0 .31
2.48 .9125 • ()236 .0026 .0 .33
2 :r5() .'1294 .0264 .0028 .0 .... C"•...:I~

2.51 .9344 . ('272 .0008 .0 .36
2.53 .'1390 .0280 .0008 .0 .32
2.54 .9436 .0288 .0008 .0 .26
2.56 .9482 .0296 .0008 .0 .20
2.57 .9528 .0304 .0008 .0 .16
2.59 .9574 .0312 .0008 .0 .14
2.60 .9619 .0321 .0008 .0 . 13

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

Valley Camp Coal - C-38-6 Runoff Calculation

OUTFLOW
HYDROGRAPH

CFS

QPIN=16.9046 INCHES
SCS 6-hour

UNIT
HYDROGRAPH

CFS

.36 cfs
2.51 Hours

.04 Acre-Feet

QPCFS= 37.50 CFS
ITERATIONS= 8

RAINFALL
RUNOFF EXCESS
INCHES INCHES

ACCUMULATED
TIME RAINFALL
HOURS INCHES

HYDROGRAPH PEAK=
TIME TO PEAK=
F:UNOFF VOLUME=

C3= 83. 323C>
TP= .0444 HOURS

AREA= 2.2 ACRES
AVERAGE BASIN SLOPE= 32.6 PERCENT
CURVE NUMBER= 76.1
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 570. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

i
PROJECTI
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~, 57 95 1(: (i(i2C} (1(1(}.t.1 375 9 4·2.L " · · · " ·:2 {:;() 9~:S(}2 (i(i:2·4 0004 ~r.::"., 1 I~(}· " · · '-"._'.::- " ·r'} 63 9695 (i(>29 (}() (i L'l- r'}~~ 2 74-"- · · · · .::.."-1/ · ·...,

!~;:S (-?~.787 ()(i3·tt .-..-..-.:--
~;?:32 !5 85.:;.. " · · · .,_'1..)1._'::'£

" "
2 ·69 "

988()
"

(}(}:59 ·(}()(}5 17 1. " 5 " 93
2

~~ ::;>972 00··14 t:)(}(J6 12ei 0 1 (;()
"

;' .:;:,: · " " " .. "
2 ·75 1. ·()~)65 ·~)(}~)i) ·i')(;i') I:::.~ W.:::: · 1 1 "

(i/

2 / tj 1 (j 157 (j(t5? ()(}(};:S 5·4 1 i 1. 4" " · " · ... "
2 ·:-< 1. 1 "

(}:25i) ·(}(:63 ·~)(}()7 :::;;.'1. ·7 1. ·22
~, 8 ..+ 1. t)343 (}(}"?() (i(}() 7 2 1 8 1 3().::: · " · · " ·
2 87 1. (}L1·35 (i()78 ()()i)7 13 4 1. ~n

" " " · " " ·.:;;w

2 ·90 1. "
(j5:28 ·0085 · (j(j(i 8 8 · 1. 1 " L~ 7

2 ~-~ 1. (j;~:t2(} (i(193 ()(j(i8 .<.1- 9 1. r-::t:::, '7' .~~
" · ,

" " --I ;...\
2 ·{'?lIS 1 ·07 13 "

(; :t (i2 · (,(>(j8 2 ·9 1 " 6·~+

2 ·99 1. , (j8i)S
"

(i 1 :t 1 · t)(}(j9 1 " 7 1. " 73
3 i)2 1. (;888 (j 1. 19 0008 1 0 1. 8 i· · · · · " .l.

-~ (".'::: '1 (J962 () i 2.:~ i) (} i)8
,

1 2·9.::.. · " ..' \..) .l. · · .l. · ·b "
3 (}f:3 1 1. (}31~ i) 1

~ . (i()(i8 <" :I. 9·4· · · ••~l·~ · · '...' ·
3 1() 1 1. 1. 1(j () 1. 42 (i(i(j8 '") 1. 97" · · " ·-"- ·
<" 13 1 1. 1. 8-4 (j 5(j .....-..-.".... (i 1. 98--' · · · ]. ·~jt..)t._J'tj · "

"":!" 37 1. · 3. 77~7 · t)223 ·00 1(:t :: (i 2 ·2Cj'-' ·
3 " 40 1 · 1. 85 1 " (i23::::: ·(it) 1. i) ·(i 2 ·2·<:1-
3,= ..:+3 1. · 1925 " 02-43 ·00 1. () " 0 2 " 29
<" 46 1 1. 999 (>25·<:1 00 10 0 2 "

~r.:::

--' · " " " · '...',-1

<" 49 1 ·2(173 ·(>264· ·00 1. 1 ·0 2 ·40'-' ·
3 ·52 1. " 2 1. 29 ·0273 " 0008 ·0 2 ·44-
<"

" 55 1. " 2 1. 80 " 0280 " 0008 ·(i 2 · .<.1-6--'
:3 "

5;3 1 " :223 1 ·(1288 ·(j()(i8 ·() ~2 " 44-
:: :~::: 1 1- :2282 (}:~9{=, ()()()8

"
c~ -7 --, /

:: " " "

ACCUt'IULATED
TIME RAINFALL
HOUF;S INCHES

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

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

TP= .1493 HOURS

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

AREA=- 74.2 ACRES
AVERAGE BASIN SLOPE=- 30.2 PERCENT
CURVE NUMBER= 70.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 2000. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

i'l

I
I
I
I
I
I
I
I
I
I
.1
I
I
I
I
I
I
I



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

=?~======;=============:=======================================

OUTFLOI,>J
HYDF:OGRr;PH

CF3·

UNIT 0

HYDF:OGRAPH
CFS

RA I !'.IFALL
EXCESS
INCHES

2846 cfs
3:1 55 H!':!LtF'S

. ;:59 r;c:re-Feet

RU!'·IOFF
INCHES

Valley Camp Coal - Culvert C-44-24 Capacity Calculation
(Continued)

P,CCU!"1ULATED
RAINFPILL

INCHES

~ 64 1 2333 ()3(}3 0008 (; 2 29._.\ . · " · · .
~

,~

1 2384 031 1 0008 0 2"
,.,.

"-; :: 0/ · · · · .:..1
..,. 7(> 1 2435 03 19 (j(i(;8 0 2 14-_"'·u · · · · .
~o 73 1 2485 (j328 i)(i i)8 () 2:: (j90_' . · · · ·

TIr1E
HOUPS

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

HYDROGRAPH PEAK=
r Il"1E TO PEPtl{=
RUNOFF VOLUt'1E=

PRO.'JECTI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



:: (i2

" (lei

.00

/ :95

8.34
8.0'7'
7.98

L 16
2= 2·4
3:: ,1.:J9
5.45

t:2" 79
1·t+:: (>2

13::69
11:;76

OUTFLOhl
H\tDROGRAPH

CFS

QPIN= 5.0240 INCHES
SCS 6-hour

.'1." s~

1:: ()

tj.,:~. 1.
54.1.
34 • .I

j,7:i.::5
120,,9

297::2
352u1
375:r9

18.9
1 L'::l. 8
2 lt9115
345.1

UNIT
HYDROGRAPH

CFS

:: ()()~28

:r t)()3(}

;: i)(i33

:. ()C~31.
:: (}()32

.-••-. : roo.
:t f•.) l.j ,:;., '7

t: ()(}78

:: ()(i87

:: 1:)(127

If (H)19

;: i)()4(i

;: (:(t5t)

:: ~)():29

.0027

.0000

.0000

II (}2(}5

:t ()715
:: ()7·~~·6

:t (>274

:t ()(i27

.0842

.0146

.0000

.0000
:: (;(:»(i8

QPCFS= 375.90 CFS
I TERAT I m··Js= 8

R(~INFALL

PUNOFF EXCESS
INCHES INCHES

= t3163
:t 866t)

1:t 5282
1. • ~31.48

1. :; '.~~: 8 () .~~.

l:: ~:;939

1::3535

1:: 1.:S4·3
1 l') i .u.) I
_ :: 4".... .1, : •.•.

1:: 313·4

1.5670

1" 2637

1 Sf (>:l52

.... 4476
1.4610
1 • 474~3

1. 1140

Valley Camp Coal - Culvert C-44-24 Cl00 yr, 6 hour SCS)

2 .. 9()

2:z57'

2:::84

I':: t::"l
.::... U •••••: .!.

,.... -----L:t ,~),,:':

2 =: ·4:2
'"'~. 4~3

.::::" .:~'/

2.1.8

2.24

ACCUt-1UU~!TED
TIME RAINFALL
HOURS INCHES

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

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

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

TP= .1493 HOURS

APEA= 74.2 ACRES
AVERAGE BASIN SLOPE= 30.2 PERCENT
CUPVE NUMBER= 70.0
DESIGN STOPM= 2.25 INCHES
STORM DURATION= 6.0 HOUPS
HYDRAULIC LENGTH= 2000. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

PPOJECTI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



/ ::: /~.!~ -:4'C;"-,£u..,.
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4A -=-4r.......~A':~. /h«t:.~
,/

c,.7 ?,I/(} .27

/~( 7 jtt't/() 37
",.-

6'",/ ISCftJ 32-

s-:s- /,9. ~c) 3/

7-.;2 lidO ~r

- ..

#,0'.(/-/ (p.7 ()

a,(jJ/l- 2 If If /3.3
V(/}(j-] 6.1 0
ttO/l-1.{ 0 S-.s-
UIJ/J- :;- n 7.2

tt4tJ- I /(/O-O at) ;;20/'( 2'5-;" ;).7

P.flq-~ I? 'i'cJo 010 tP1iO/332 37
Ifl1'4- r s;~ao ~ 35~/8"Z6 3~

t//Jq- r .z 7~-o ;;a J.31, 500 3/

J((}.()-5- JtJ(dO c9-O 31'3, (; '3J-. !}..<t

dtd(j --j

1(4(}- ;2

tUJO- '3

tUlQ--.s-

/1- kJ/'a/;;~ - 4dS/~ C2a/~~"'7h'25

Ck,.,,~ I /./i:;:f"- ~~"

HanSEn
allEn

&lUCEIRC
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



SHEET· .:2 OF r7
COMPU~
CHECKED

CLIENT

PROJECT

FEATURE

HIIRSER
IILLER

& LUCEIRC
PROJECT NO. ///DATE

aJ~~4Cd~#S ~~./.?n /~~vdk-r~

CA.a~t!-1 ~~ 01/

~
lUI. 6/1/ 'a~,yt

ttll. Q
pt.C-

;\-1

. -

... ,

.. "~-'.

/

u.4/J-/ (0.7 ?S- (),6J- 75-
cJ 70 tJ.415 _

air Q =-- (). ~:l

ulJ,(}-J /.Jf 75- (JIG :J..

/3. :J 70 O,t{1 70,S- ~e. 71
wrq -.:: C).tiS-

PllJtJ- J ~I 75- (J,G 2-
0. () 70 0. J(J 7S-

wrQ -= tJ.~:L

U!JIJ-/f 0 75- (j,,6:l
s-. !;;- ?O Q,t( 1 70

WIt:{ = (J,J.I..3

UIdP-j- 0 7S- O,6,j.

7.J. 70 _ tJ,Jf r . 76
klTQ :;. 0.4 3 .

/07""- . .;;2# -/..r
v _

~.~S-;fick-5/~?/ -

/07r 6-kr k,~ - ~ .s-r-;.kc-k. s.

I
I
I
I
I
I
I
I
I
I
I
I
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I
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Estimated Peak Discharge for Undisturbed Area Bypass Channels from
10-year, 24-hour and 10-year, 6-hour Precipitation Events.

/}
4.5 .8400'-1

urP-2 6.4 .57

un9-3 5.1 .85

ooQ4 2.3 .19

urJl.s 3.0 .25

SHEET .? OE /7
COMPUTED~~
CHECKED~---r~__

DATE I,m7J3;

PEAK FLOW
10-YEAR, 6-HOUR

(cfs)

PEAK FLOW
10-YEAR, 24-HOUR

(cfs)
CHANNEL

HanSER
allER

&lUCEmc
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



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

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

4/17

OUTFLOW
HYDROGRAPH

CFS

0DD-(
CHANNEL~

QPIN=12.6436 INCHES
SCS 24-hoLlI'-

UNIT
HYDROGF:APH

CFS

RAINFALL
EXCESS
INCHES

4.52 cfs
12.00 Hours

QPCFS= 85.42 CFS
ITER(~TIONS= 8

VALLEY CAMP 10-YR, 24-HR PEAK FLOW

ACCUi"lULATED
RAINFALL RUNOFF

INCHES INCHES

11 ·38 ·6649 ·0000 ·0000 ·0 ·00
11 ·40 ·6704 ·0000 ·0000 26 ·7 ·00
11 ·42 ·6758 ·0000 ·0000 78 ·6 ·00
.1 1 ·45 ·68l:::;; ·0000 ·0000 79 ·8 ·00
11 ,:.4 -;t ·6868 ·0001 ·0000 52 ·5 ·00
11 50 692::;; ()(>()2 0000 2'7 .-, 01· · · · ·..::. ·
1 i ~'52 7290 0011 0009 1'-' .1 04_.J. · · · · ..::. · ·
1.1 ·54 ·7"7'33 ·c)(J3:3: ·0022 4 ·9 ·14
1 i · ~S'7 ·81 '77 ·()()t:. ~5 ·(i()32 1 ·8 ·:34_.1-

1 1 a 59 a 13620 ·01013 a 0043 a 6 · 5<7;

11 61 9063 0161 0053 r-, 87a · · · ·..::. ·
11 ·64 ·9506 ·()~~2:3: ·(i(it:J2 ·0 1 ·16

11 8'-: 1 :::::494 1161 01:::::4 ·0 3 ·:38· '-' · · ·
11 ·88 1 ·39:::::8 ·1~:()2 ·0141 ·0 ~;; · ::59
11 90 1 4381 1450 0148 0 " 7'7'· · · · · '-' ·
11 92 1 4824 1604 0154 0 " 98· · · · · '-' ·
11 '~5 1 5267 1764 (>1,f:;() 0 4 .t -r

· · · · · · I

11 ·97 1 ·::'-710 ·1930 ·0166 ·() 4 ·35
12 ·00 1 ·61~..n ·21()2 ·0172 a 0 4 ·52
1 ':.' ·02 .1 ·f:J:31(i ·2164 ·0062 ·() 4 ·38

.~

1"'~ 04 1 63':;'4 2198 0034 0 " 55..::. · · · · · ..... ·
12 ·(j"7 1 ·6478 ·2231 ·0034 ·0 2 ·51
1'7 ·09 1 ·6562 ·2265 ·0034 ·0 1 ·74"-
12 ·11 1 ·6646 ·2299 ·0034 ·0 1 ·3()

12 ·14 1 ·6-l3() ·23:34 ·0034 ·0 .t ·10

TIME
HOURS

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

HYDROGRAPH PEAK=
T II"1E TO PEAK=
F:Ul\lOFF VOLUME::.-:

TP= .0593 HOURS

PROJECT

AREA= 6.7 ACRES
AVERAGE BASIN SLOPE= 27.0 PERCENT
CURVE NUMBER= 75.0
DESIGN STORM= 2.45 INCHES
STORM DURATION= 24.0 HOURS
HYDRAULIC LENGTH= 700. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



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

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

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

2 ·26 ·6559 ·0000 ·0000 ·() ·00
2 ·:~8 ·6832 ·0000 ·0000 26 ·7 ·00
...... 31 7105 0006 0005 78 0 ()2..:.:. · · · · · ·
'"") 33 7378 0015 ·i)()()9 7':) ·8 07..:.. · · · ·
2 ·3.~ ·7 651 ·()(>28 ·0013 52 ·5 ·1 ~5

2 38 7Cj:2·4 0046 0017 27
,..,

25· · · · ·..::. ·...... 40 819-7 (i(i,:S7 (j()21 12 1 36..::. · · · · · ·'-" 43 8470 00'"1::::; <)()25 4 9 48,,::. · · · · · ·,.., 45 8743 () 1 :2~2 ()()29 1 8 59..::. · · · · · ·
2 ·48 ·Cjl(>i6 ·(il ~55 ·00:3::::: · l~ ·70
.-, .50 9289 (i.191 ()(}37 2 81..::. · · · · ·....,

~? O<~1 ()2()3 0012 ·0 ·84..::. · · "-' /~. · ·..., ~L- ':t444 0214 001 1 0 :.'l 1..:.. ·"_ ..J · · · ... · ·
2 5-7 9518 <)225 001 '1 0 54· · · · ... · ·
~2 ·59 ·9592 ·()2:36 ·0011 ·0 ·42
.'-" 62 9666 0248 ·0012 ·0 ·3t:,..::. · · ·...... 64 '=1740 0259 ()()12 ·() ·34..::. · · · ·
~. L 7 981:3 (:12'71 ·0012 ·(i ·33~::. ·w · ·

OUTFLm'J
HYDF:OGR{~PH

CFS

t.lDD-I
CHANNEL~

QPIN=12.6436 INCHES
SCS 6'-hour

RAINFALL UNIT
EXCESS HYDROGRAPH
INCHES CFS

.84 c:fs
2. :'52 HOLlr~:;

.10 ;1C: re-Feet

QPCFS= 85.42 CFS
I TEF:(~T IONS= 8

VALLEY CAMP 10-YR~ 6-HR PEAK FLOW

ACCUMULATED
TIME RAINFALL RUNOFF
HOURS INCHES INCHES

HYDRDGr':;:(':lF'H F'E('~)K:::::

T I f1E TO PE(~K:=

RU~·.llJFF l.)DLUIVIE=

C3= ,S2. 32(>2
TP= .0593 !'-lOURS

PI~OJECT

AREA= 6.7 ACRES
AVERAGE BASIN SLOPE= 27.0 PERCENT
CURVE NUMBER= 75.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 700. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



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

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

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

11.56 .8133 .0000 .0000 .0 .00
11.59 .8602 .0005 .0005 4.4 .00
11.61 .9071 .0019 .0015 27.4 .02
11.64 .9540 .0045 .0025 58.6 .08
11.67 1.0010 .0079 .0035 81.0 .21
11.69 1.0479 .0124 .0044 88.2 .42
11.72 1.0948 .0177 .0053 82.7 .72
11.74 1.1417 • (l239 .0062 69.8 1.09
11.77 1.1886 .0310 .0071 54.6 1.52
11.79 1.2355 .0389 .0079 40.3 1.98
11.82 1.2824 .0476 .0087 28.4 2.46
11.84 1.3293 .0571 .0095 19.3 2.96
11.87 1.3763 .0674 .0103 12.7 3.46
11.89 1.4232 .0784 .0110 8.1 3.95
11.92 1.4701 .0901 .0117 5.1 4.43
11.94 1.5170 .1024 .0124 3.2 4.91
11.97 1.5639 .1155 .0131 1.9 5.37
11.99 1.6108 .1292 .0137 1.1 5.82
12.02 1.6307 .1352 .0060 .7 6.22
12.04 1.6396 .1379 .0027 .4 6.40
12.07 1.6485 .1407 .0027 .2 6.21
12.09 1.6573 .14:34 .0028 .1 5.69
12.12 1.6662 .1462 .0028 .0 4.98
12.14 1.6751 .1490 .0028 .0 4.22
12.17 1.6840 .1518 .0028 .0 3.54
.12.19 1.6929 .1547 .0029 .0 2.98

OUTFLOW
HYDROGRAPH

CFS

QPIN= 5.9534 INCHES
SCS 24-hour

UNIT
HYDROGRAPH

CFS

RAINFALL
EXCESS
INCHES

QPCFS= 88.25 CFS
ITERATIONS= 8

6.40 cfs
12.04 Hours

.57 Acre-Feet

\It:>D-2
VALLEY CAMP 10-YR, 24-HR PEAK FLOW CHANNEL~

ACCUMULATED
RAINFALL RUNOFF

INCHES INCHES
TIME
HOURS

AREA= 14.7 ACRES
AVERAGE BASIN SLOPE= 37.0 PERCENT
CURVE NUMBER= 71.0
DESIGN STORM= 2.45 INCHES
STORM DURATION= 24.0 HOURS
HYDRAULIC LENGTH= 1900. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .1260 HOURS

PF:OJECT

C3= 29.3443

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



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

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

2.39 .8078 .0000 .0000 .0 .00
2.42 .8367 .0000 .0000 4.4 .00
2.44 .8656 .0006 .0005 27.4 .00
2.47 .8945 .0014 .0009 58.6 .02
2.49 .9234 .0027 .0013 81.0 .07
2.52 .9360 .0034 .0007 88.2 .14
2.54 .9438 .0038 .0005 82.7 .22
2.57 .. 9517 .0043 .0005 69.8 .28
2.60 .9595 .0048 .0005 54.6 .32
2.62 .9673 .0053 .0005 40.3 .33
2.65 .9751 .0059 .0006 28.4 .34
2.67 .9829 .0065 .0006 19.3 .34
2.70 .9907 .0071 .0006 12.7 .33
2.72 .9985 .0077 .0006 8.1 "":r-;r

II 0_'0_'

2.75 1.0063 .0084 .0007 5.1 .33
2.77 1.0141 .0091 .0007 3.2 .34
2.80 1.0220 .0098 .0007 1.9 .35
2.82 1.0298 .0105 .0007 1.1 .36
2.85 1.0376 .0113 .0008 .7 .37
2.87 1.0454 .0121 .0008 .4 .. 39
2.90 1.0532 .0129 .0008 .2 .40
2.92 1.0610 .0138 .0008 .1 .42
2.95 1.0688 .0146 .0009 .0 .'43

3.38 1.1783 .0294 .0010 .0 .52
3.40 1.1845 .0304 .0010 .0 .53
3.43 1.1908 .0314 .0010 .0 .54
3.45 1.1970 .0324 .0010 .0 .55
3.48 1.2<)33 .0334 .0010 .0 .56
3.50 1.2094 .0344 .0010 .0 .57
3.53 1.2136 .0351 .0007 .0 .57
3.55 1.2179 .0359 .0007 .0 .57
3.58 1.2222 .0366 .0007 .0 .56
3.60 1.2265 II ()373 .0007 .0 .54
3.63 1.2308 .0381 .0008 .0 .52

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

OUTFLOW
HYDROGRAPH

CFS

QPIN= 5.9534 INCHES
SCS 6-hoUF-

UNIT
HYDROGRAPH

CFS

RAINFALL
EXCESS
INCHES

QPCFS= 88.25 CFS
ITERATIONS= 8

vDD-t.
VALLEY CAMP 10-YR, 6-HR PEAK FLOW CHANNEL~

ACCUMULATED
RAINFALL RUNOFF

INCHES INCHES
TIME
HOURS

C3= 29.3443
TP= .1260 HOURS

PROJECT

AREA= 14.7 ACRES
AVERAGE BASIN SLOPE= 37.0 PERCENT
CURVE NUMBER= 71.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1900. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



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

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

.50

.48

OUTFLOW
HYDROGRAPH

CFS

.0

.0

llOD-Z
CHANNEL~

UNIT
HYDROGRAPH

CFS

.0008

.0008

RAINFALL
EXCESS
INCHES

.0388

.0396

RUNOFF
INCHES

VALLEY CAMP 10-YR, 6-HR PEAK FLOW
(Continued)

1.2351
1.2394

ACCUMULATED
RAINFALL

INCHES

3.65
3.68

TIME
HOURS

PROJECT :
I
I
I
I

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

I
I

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

.57 cfs
3.53 Hours

.14 Acre-Feet

I
I
I
I
I
I
I
I
I
I
I
I
I



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

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

11.37 .6630 .0000 .0000 .0 .00
11.39 .6676 .0000 .0000 3.1 .00
11.41 .6722 .0000 .0000 19.0 .00
11.43 .6768 .0000 .0000 40.6 .00
11.45 .6815 .0000 .0000 56.1 .00
11.47 .6861 .0001 .0000 61.1 .00
11.49 .6907 .0002 .0000 57.2 .00
11.51 .7093 .0005 .0004 48.3 .00
11.53 .7466 .0019 .0013 37.8 .()2

11.55 .7839 .0040 .0021 27.9 .06
11.57 .8213 .0069 .0029 19.7 1"-• ..;.0

11.59 .8586 .0105 .0036 13.3 .26
11.61 .8959 .0148 .0043 8.8 .42
11.63 .9333 .0197 .0050 5.6 .63
11.65 .9706 .0254 .0057 3.5 .87
11.67 1.0079 .0317 .0063 2.2 1.12
11.69 1.0453 .0386 .0069 1.3 1.38
11. 71 1.0826 .0461 .0075 .8 1.65
11.73 1.1199 .0543 .0081 .5 1.92
11.75 1.1573 .0629 .0087 .3 2.19
11.77 1.1946 .0722 .0092 '? 2.45...:..

11.79 1.2319 .0820 .0098 .0 2.70
11.37 .6630 .0000 .0000 .0 .00
11.39 .6676 .0000 .0000 3.1 .00
11.41 .6722 .0000 .0000 19.0 .00
11.43 .6768 .0000 .0000 40.6 .00
11.45 .6815 .0000 .0000 56.1 .00
11.47 .6861 .0001 .0000 61.1 .00
11.49 .6907 .0002 .0000 57.2 .00
11.51 .7093 .0005 .0004 L~8. 3 .00
11.53 .7466 .0019 .0013 37.8 .()2

11.55 .7839 .0040 .0021 27.9 .06
11.57 .8213 .0069 .0029 19.7 .13
11.59 .8586 .0105 .0036 1~ ~ .26.;;...::.'

11.61 .8959 .0148 .0043 8.8 .42
===================================================~==========

OUTFLOW
HYDROGRAPH

CFS

oDD-3
CHANNEL~

QPIN= 7.4811 INCHES
SCS 24-hour

UNIT
HYDROGRAPH

CFS

RAINFALL
EXCESS
INCHES

QPCFS= 61.10 CFS
ITERATIONS= 8

VALLEY CAMP 10-YR~ 24-HR PEAK FLOW

ACCUMULATED
RAINFALL RUNOFF

INCHES INCHES
TIME
HOURS

PROJECT

TP= .1002 HOURS
C3= 36.8746

AREA= 8.1 ACRES
AVERAGE BASIN SLOPE= 32.0 PERCENT
CURVE NUMBER= 75.0
DESIGN STORM= 2.45 INCHES
STORM DURATION= 24.0 HOURS
HYDRAULIC LENGTH= 1500. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



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

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

11.63 .9333 .0197 .0050 5.6 .63
11.65 .9706 .0254 .0057 3.5 .87
11.67 1.0079 .0317 .0063 2.2 1.12
11.69 1.0453 .0386 .0069 1.3 1.38
11.71 1.0826 .0461 .0075 .8 1.65
11.73 1.1199 .0543 .0081 .5 1.92
11.75 1.1573 .0629 .0087 .3 2.19
11.77 1.1946 .0722 .0092 '? 2.45...:..

11.79 1.2319 .0820 .0098 .0 2.70
11.81 1.2693 .0923 .0103 .0 2.95
11.83 1.3066 .1031 .0108 .0 3.19
11.85 1.3439 .1144 .0113 .0 3.43
11.87 1.3813 .1262 .0118 .0 3.66
11.89 1.4186 .1384 .0122 .0 3.88
11.91 1.4559 .1511 .0127 .0 4.09
11.93 1.4933 .1642 .0131 .0 4.30
11.95 1.5306 .1778 .0136 .0 4.51
11.97 1.5679 .1918 .0140 .0 4.71
11.99 1.6053 .2062 .0144 .0 4.90
12.01 1.6278 .2151 .0089 .0 5.07
12.03 1.6349 .2179 .0028 .0 5.12
12.05 1.6420 .2208 .0028 .0 4.93
12.07 1.6490 .2236 .0028 .0 4.51
12.09 1.6561 .2265 .0029 .0 3.93
12.11 1.6632 .2293 .0029 .0 3 .. 32
12.13 1.6702 .2322 .0029 .0 2.76
12.15 1.6773 .2351 .0029 .0 2.3i)

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

./fd
/'/17

OUTFLOW
HYDROGRAF'H

CFS

UNIT
HYDROGRAF'H

CFS

RAINFALL
EXCESS
INCHES

5.12 cfs
12.03 Hours

.42 Acre-Feet

VDo-3
VALLEY CAMP 10-YR, 24-HR PEAK FLOW CHANNEL~

(Continued)

ACCUMULATED
RAINFALL RUNOFF

INCHES INCHES
TIME
HOURS

PROJECT

HYDRQGRAF'H F'EAK=
TIME TO F'EAI<=
RUNOFF VOLUME=

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



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

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

==============================================================
OUTFLOW

HYDROGRAPH
CFS

QPIN= 7.4811 INCHES
SCS 6-hour

UNIT
HYDROGRAPH

CFS

RAINFALL
EXCESS
INCHES

.85 cfs
2.55 Hours

.12 Acre-Feet

QPCFS= 61.10 CFS
ITERATIONS= 8

RUNOFF
INCHES

UDj)-3
VALLEY CAMP 10-YR, 6-HR PEAK FLOW CHANNEL~B S

ACCUMULATED
RAINFALL

INCHES

2.27 .6612 .0000 .0000 .0 .00
2.29 .6842 .0000 .0000 3.1 .00
2.31 .7-072 .0005 .0004 19.0 .00
2.33 .7301 .0012 .0007 40.6 .01
2.35 .7531 .0022 .0010 56.1 .04
2.37 .7761 .0035 .0013 61.1 .08
2.39 .7991 .0051 .0016 57.2 .14
2.41 .8221 .0069 .0019 48.3 .21
2.43 .8451 .0091 .0021 37.8 .30
2.45 .8681, .0115 .0024 27.9 .40
2.47 .8911 .0142 .0027 19.7 .50
2.49 .9141 .0171 .0029 13.3 .61
2.51 .9319 .0196 .0025 8.8 '7'"70

• I .i'-

2.53 .9381 .0204 .0009 5.6 .81
2.55 .9444 .0214 .0009 3.5 .85
2.57 .9506 · ()223 .0009 2.2 .84
2.59 .9568 · ()232 .0009 1.3 .78
2.61 .9630 .(>242 .0010 .8 .71
2.63 .9692 · ()252 .0010 .5 .63
2.65 .9754 · ()262 .0010 .3 .57
2.67 .9816 .0272 .0010 '"70 .51....
2.69 .9879 .0282 .0010 .0 .48

TIME
HOURS

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

TP= .1002 HOURS
C3= 36.8746

PROJECT

AREA= 8.1 ACRES
AVERAGE BASIN SLOPE= 32.0 PERCENT
CURVE NUMBER= 75.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1500. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

:1
I
I
I



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

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

==============================================================
OUTFLOW

HYDROGRAPH
CFS

QPIN= 7.4135 INCHES
SCS 24-hour

UNIT
HYDROGRAPH

CFS

RAINFALL
EXCESS
INCHES

QPCFS= 41.12 CFS
ITERATIONS= 8

2.31 c·fs
12.04 Hours

.20 Acre-Feet

RUNOFF
INCHES

()l)C-+
VALLEY CAMP 10-YR, 24-HR PEAK FLOW CHANNEL~

ACCUMULATED
RAINFALL

INCHES

11.57 .8296 .0000 .0000 .0 .00
11.59 .8673 .0000 .0000 2.1 .00
11.61 .9050 .0005 .0005 12.8 .00
11.63 .9426 .0017 .0011 27.3 .00
11.65 .9803 .0034 .0018 37.7 • ()3

11.67 1.0180 .0058 .0024 41.1 .08
11.69 1.0556 .0088 .0030 38.5 .15
11.71 1.0933 .0123 .0035 32.5 .24
11. 73 1.1310 .0164 .0041 25.4 .36
11.76 1.1687 .0211 .0047 18.8 .49
11.78 1.2063 • ()263 .0052 13.2 .63
11.80 1.2440 .0:320 .0057 9.0 .77
11.82 1.2817 . ()383 .Q062 5.9 9". ..:..

11.84 1.3194 .0450 .0067 3.8 1.07
11.86 1.3570 . ()522 .0072 2.4 1.22
11.88 1.3947 .0599 .0077 1.5 1.36
11.90 1.4324 .0681 .0082 .9 1.51
11.92 1.4701 .0767 .0086 .5 1.65
11.94 1.5077 .0857 .0091 "::' 1.78.....
11.96 1.5454 .0952 •0095 " 1.92...:..

11.98 1.5831 .1052 .0099 .1 2.05
12.00 1.6208 .1155 .0103 .0 2.18
12.02 1.6308 .1183 .0028 .i) 2.29
12.04 1.6379 .12<)3 .0020 .0 2.31
12.06 1.6451 .1224 .0020 .0 2.20
12.08 1.6522 .1244 .0021 .0 1.98
12.10 1.6594 .1265 .0021 .0 1. 71
12.12 1.6665 .1286 .0021 .0 1.44
12.14 1.6736 .1307 .0021 .0 1.20
12.16 1.6808 .1328 .0021 .0 1.01

TIME
HOURS

PROJECT

AREA= 5.5 ACRES
AVERAGE BASIN SLOPE= 31.0 PERCENT
CURVE NUMBER= 70.0
DESIGN STORM= 2.45 INCHES
STORM DURATION= 24.0 HOURS
HYDRAULIC LENGTH= 1250. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .1012 HOURS
C3= 36.5410

HYDROGRAPH PEAK=
TIME TO PEAK=
F:UNOFF VOLUME=

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



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

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

2.43 .8473 .0000 .0000 .0 .00
2.45 .8705 .0000 .0000 2.1 .00
2.47 .8937 .0003 .0003 12.8 .00
2.49 .9169 .0008 .0005 27.3 .00
2.51 .9327 .0013 .0005 37.7 .02
2.53 .9390 .0015 .0002 41.1 .()3

2.55 .9453 .0018 .0002 38.5 .05
2.57 .9516 .0020 .0003 32.5 .06
2.59 .9578 .0023 .0003 25.4 .07
2.61 .9641 .0026 .0003 18.8 .07
2.63 .9704 .0029 .0003 13.2 .07
2.65 .9766 • (H)32 .0003 9.0 .08
2.67 .9829 .0036 .0003 5.9 .08
2.69 .9892 .0039 .0004 3.8 .08
2.71 .9955 .0043 .0004 2.4 .08
2.73 1.0017 .0047, .0004 1.5 .09
2.75 1.0080 .0051 .0004 .9 .09
2.77 1.0143 .0056 .0004 .5 .09
2.79 1.0206 .0060 .0004 "':!" .10••_1

2.81 1.0268 .0065 .0005 .2 .10
2.83 1.0331 .0069 .0005 .1 .11
2.85 1.0394 .0074 .0005 .0 .11

3.40 1.1840 • ()232 .0007 .0 .17
3.42 1.1890 .0238 .0007 .0 .18
3.44 1.1940 .0245 .0007 .0 .18
3.46 1.1990 . ()253 .0007 .0 .18
3.48 1.2040 .0260 .0007 .0 .18
3.50 1.2090 .0267 .0007 .0 .19
3.52 1.2125 .0272 .0005 .0 .19
3.54 1.2159 .0277 .0005 .0 .19
3.56 1.2194 • ()282 .0005 .0 .18
3.58 1.2228 .0288 .0005 .0 .18
3.60 1.2263 • ()293 .0005 .0 .17
3.62 1.2297 .0298 .0005 .0 .16

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

OUTFLOW
HYDROGRAPH

CFS

QPIN= 7.4135 INCHES
SCS 6-hoLlr

vDD-f
CHANNEL ...IJ.9-4"'"

UNIT
HYDROGRAFiH

CFS

RAINFALL
EXCESS
INCHES

QPCFS= 41.12 CFS
ITERATIONS= 8

VALLEY CAMP 10-YR 6-HR PEAK FLOW

ACCUMULATED
RAINFALL RUNOFF

INCHES INCHES
TIME
HOURS

TP= .1012 HOURS
C3= 36. 541()

PROJECT

AREA= 5.5 ACRES
AVERAGE BASIN SLOPE= 31.0 PERCENT
CURVE NUMBER= 70.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1250. FEET
MINIMUM INF1LTRATION RATE= .00 IN/HR

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



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

==============================================================
.16

OUTFLOW
HYDROGRAPH

CFS

.0

000-4
CHANNEL~

UNIT
HYDROGRAPH

CFS

.0005

RAINFALL
EXCESS
INCHES

.0303

.19 cfs
3.52 Hours

.04 Acre-Feet

RUNOFF
INCHES

1.2332

VALLEY CAMP 10-YR 6-HR PEAK FLOW
(Continued)

ACCUMULATED
RAINFALL

INCHES

3.64

TIME
HOURS

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

PROJECT :

HYDROGRAPH PEAK=
TIME TO PEAI<=
RUNOFF VOLUME=

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



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

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

11.57 .8239 .0000 .0000 .0 .00
11.59 .8596 .0000 .0000 2.8 .00
11.61 .8954 .0003 .0003 17.6 .00
11.63 .9312 .0013 .0009 37.6 .00
11.65 .9670 .0027 .0015 52.0 • ()3

11.67 1.0028 .0048 .0020 56.7 .08
11.69 1.0386 .0074 .0026 53.1 .17
11.70 1.0744 .0105 .0031 44.8 .28
11. 72 1.1101 .0141 .0036 35.0 4?. ~

11. 74 1.1459 .0182 .0041 25.9 .57
11.76 1.1817 .0229 .0046 18.2 .75
11.78 1.2175 .0280 .0051 12.4 .93
11.80 1.2533 . ()335 .0056 8 ? 1.11.~

11.82 1.2891 .0395 .0060 5.2 1.30
11.84 1.3249 .0460 .0065 3.3 1.48
11.86 1.3607 .0529 .0069 2.0 1.67
11.88 1.3964 .0603 .0073 1.2 1.85
11.90 1.4322 .0680 .0078 .7 2. (>3
11.92 1.4680 .0762 .0082 .4 2.2()
11.94 1.5038 .0848 .0086 .3 2.37
11.95 1.5396 .0937 .0090 .1 2.54
11.97 1.5754 .1031 .0093 .0 2.70
11.99 1.6112 .1128 .0097 .0 2.86
12.01 1.6286 .1177 .0049 .0 3.00
12. ()3 1.6354 .1196 .0019 .0 3.05
12.05 1.6422 .1215 .0019 .0 2.95
12.07 1.6490 .1235 .0019 .0 2.69
12.09 1.6558 .1254 .0020 .0 2.35
12.11 1.6625 .1274 .0020 .0 1.99
12.13 1.6693 .1294 .0020 .0 1.66
12.15 1.6761 .1314 .0020 .0 1.39

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

AREA= 7.2 ACRES
AVERAGE BASIN SLOPE= 28.0 PERCENT
CURVE NUMBER= 70.0
DESIGN STORM= 2.45 INCHES
STORM DURATION= 24.0 HOURS
HYDRAULIC LENGTH= 1100. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

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

15/"

OUTFLOW
HYDROGRAPH

CFS

l.lDO-5
CHANNEL .wI;) 5

QPIN= 7.8043 INCHES
SCS 24-hour

UNIT
HYDROGRAPH

CFS

RAINFALL
EXCESS
INCHES

3.05 cfs
12.03 Hours

.26 Acre-Feet

QPCFS= 56.66 CFS
ITERATIONS= 8

RUNOFF
INCHES

VALLEY CAMP 10-YR, 24-HR PEAK FLOW

ACCUMULATED
RAINFALL

INCHES
TIME
HOURS

HYDROGRAPH PEAK=
TIME TO PEAK:::
RUNOFF VOLUME:::

PROJECT

TP= .0961 HOURS
C3= 38.4674

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



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

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

IJDD-5
PROJECT: VALLEY CAMP 10-YR, 6-HR PEAK FLOW CHANNEL~

AREA= 7.2 ACRES
AVERAGE BASIN SLOPE= 28.0 PERCENT
CURVE NUMBER= 70.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1100. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

OUTFLOW
HYDROGRAPH

CFS

QPIN= 7.8043 INCHES
SCS 6-hour

UNIT
HYDROGRAPH

CFS

RAINFALL
EXCESS
INCHES

QPCFS= 56.66 CFS
ITERATIONS= 8

ACCUMULATED
RAINFALL RUNOFF

INCHES INCHES
TIME
HOURS

2.42 .8401 .0000 .0000 .0 .00
2.44 .8622 .0000 .0000 2.8 .00
2.46 .8842 .0002 .0002 17.6 .00
2.48 .9063 .0006 .0004 37.6 .00
2.50 .9283 .0012 .0006 52.0 .02
2.52 .9355 .0014 .0002 56.7 .03
2.54 .9415 .0016 .0002 53.1 .06
2.56 .9474 .0019 .0002 44.8 .08
2.58 .9534 .0021 .0003 35.() .09
2.59 .9593 .0024 .0003 25.9 .09
2.61 .9653 .0027 .0003 18.2 .10
2 .. 63 .9713 .0030 .0003 12.4 .10
2.65 .9772 .0033 .0003 8.2 .10
2.67 .9832 .0036 .0003 5.2 .10
2.69 .9891 .0039 .0003 3.3 .11
2.71 .9951 .0043 .0004 2.() .11
2.73 1.0010 .0047 .0004 1 ? .11.~
2.75 1.0070 .0051 .0004 .7 .12
2.77 1.0130 .0055 .0004 .4 .12
2.79 1.0189 .0059 .0004 .3 .13
2.81 1.0249 .0063 .0004 .1 .13
2.83 1.0308 .0068 .0004 .0 .14

3.40 1.1847 • ()233 .0006 .0 '?"":!"·~.-,

3.42 1.1894 • (>239 .0007 .0 ,",7
• "'::'0_"

3.44 1.1942 .0246 .0007 .0 .23
3.46 1.1990 .0252 .0007 .0 .24
3.48 1.2037 .0259 .0007 .0 .24
3.50 1.2085 .0266 .0007 .0 .24
3.52 1.2119 .0271 .0005 .0 .25
3.54 1.2152 .0276 .0005 .0 .25
3.56 1.2185 .0281 .0005 .0 .24
3.57 1.2218 .0286 .0005 .0 Z"71"T·~'_'

3.59 1.225() .0291 .0005 .0 .. 22
3.61 1.2283 .0296 .000::, .0 .21

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

TP= .0961 HOURS
C3= 38.4674

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



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

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

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

.21

OUTFLOW
HYDROGRAPH

CFS

.0

ul)I>~5

CHANNEL~

UNIT
HYDF:OGRAPH

CFS

.0005

RAINFALL
EXCESS
INCHES

.0301

.25 cfs
3.52 Hours

.06 Acre-Feet

RUNOFF
INCHES

VALLEY CAMP 10-YR, 6-HR PEAK FLOW
(Continued)

1.2316

ACCUMULATED
RAINFALL

INCHES

3.63

TIME
HOURS

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

PROJECT
I
I
I
'I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



ik~ {1;d tJ11 5hee-f 3 5ho-t<)~ vd ~ 5cJ.'

C!Jc1f2:/e h Z~ Slz(udes-9rJ - (51feE13}

h::'O f!~/c)3

lit :::./5 S/JIIf/1': 0.07
Ifk ~ Z 5If,fQlx-::. 0,23

(SHEET_OF__

COMPUTED . ])&{
CHECKED~~_

DATE ZdlAi/81

/.; ::. c.) ;;"edJ~.: ()16 I

1/1, .:. / '5
Ii/t;;. Z

j:o
1{;,o3
~ .:rJ1-z-': Z

CLIENT t/At.L.EY tAme
PROJECT ?~
FEATURE u..tC~ L)127i4E=>
PROJECT NO.

cPdesrl1-: C>,57c-6

Tr1 k/8r7Cjvh, 5t.chtTn,

ODD-I",~=====:::.- ..
),,1- ~/6AJ.:s w &£(J~~ kO,.?L>MJt!:i 7Z) 3C)Ct:R.
RECi;(.)IRene.Jr Or A 10-YI2 - tp rfeEr)£JV7 A-AJ.o k Pl:/Jl:J/NO
IN tOez<) 0/7ffi ~~,

101II1'tJ7£J2 !Au:-~ 5~uJ.u ON~5~ .(Srreer 2)

5ml/J; 2 % . I).: , C)3 /It; / 5 /rdcsrof.: 0,6;' .
5m~x: ~Zo %lldd) b;.O ~.:: Z.

~~ (;lflf/af)
rj)des'7n: O.81cf .

7"EJ'E~jo: CJ.~5~ L/~~<; >l€Z)~
y:: D,2.4' )

UDD-Z

HanSEn
allEn

&lUCEmc

( )DD -:3 Odr:sKj'r7 =: 6. 85c..£

/.$mJrI:; 710;/ hC7M #ktflHf
,5fY1t).:£ ~ 20%5
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0:::;:-May-89
10: 1:::;' A/"1

DEH

'ft/oft:

1 ../ rn2

feei:

·ft./oft

feet
l,..."m:!.

feet

·f t:2
feet.
feet

feet

feet

ft./ft
ft/oft

UNITS
cfs

feet
1/m1

ft/':=.ec

Date:
Time:

Computed:

4 II 7() -;= t../ sec

feei:

Not. ~\!eeded

Not r··.ie\~ded

0.07

() u 1:2

(} It ()L~

() Jl3{)

0.0
15.0

0.84

(} t:·()3:t

().l: ()~S:l.

() ;,2·4
(j II l;ZC)
n i i q
..... :r ~.....'

Max~ Bottom Slope:
C: hEtj-: r"j f:a:l. [je p t !'-j ~

F~.ipr·~ar::~

~3id(~ SIc:.pe 1;;
~3idt~ 81 CJpe 2:

Riprap Ck (V~~5?):

Hydraulic Radius:

Hydraulic Radius~

Riprap Ck (V<5?):

Gln./l :r49(E;) 1../2=

Depth (Ma>~= Flow):

A(~~)2./3=

Min= Bottom Slope~

Max= Bottom Slope:
FrE-ebcI2r"'d ~

Depth (Min. Flow)~

Design F I ov-n
Bottom Width:
Sidc: Slope1:
Sic!e Slot:;e2~

Friction Factor~

_._---------------------------_._------,----------
Trapezoidal Channel Flow Calculations using Mannings Equat10n

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: UDD-l - Trial i

,·.~ _ _ ~.m ~ , __ __ _._ , _ _.,.._.__.~__ ~ ~ _ _.._._..~.. _ _ __ _ _._H~ _ _ ~ _..- _

C:;(~LCULAT I DN :
(C:h.9.r"ir'ie]. :Df~pth:;

----,------

.._~.-,----_ ...._------_._-----------_._---_.._-_._.-_._-----------_.__..._--_._-----_._----------

GENERAL CRITERIA:
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3

·ft:2.

cfs

'feet

ft.2

ft/···~:t

·ft./ft

feet.

l/ml
l/m:2

feet.

UNITS

feet
I/m1
1/m2

ft/ft
f t/ -i~ t

feet

'feet

:2.0

2:. f.)

0.0
15.0

(... r-"'"
..J II.:J I

Date: 02-May-89
Time: 02:39 PM

Cc,mpu ted: DEH

0.14

(j or 1'7

() <$ ()-7

() =23
(}n5()

(} =67
() It ~23

Not Needed

() " J. :~~

(} R (~~3 -Fef='l:
2 =Ll·t: .oF t/ s:.ec

:2.,:25

() ~ ()4:::::
(j n<)I.l::::;

---------..._-_._--_..__.--_._-_.

A ('F:;~) 2/3=

Depth (Max= Flow):
{Jj-i / l ~ 4:=1 (~3) ,1/2=

Hydraulic Radius:
\)e 1 oc: i t':/ =
Riprap C~{ (V~~5?)~

Veloc it}' =
Riprap Ck (V<5?):

Design Flo\<'J:
Bottom Width:
Sidf.? Slope1:
Side Slope2:
F!~ict.ion Factor:
Minu Bottom Slope:
Maxu Bottom Slope:
F"reebcte:lr-d:

Depth CMin. Flow):

F~eqLti '.... ed [)f2f:tti"1 ~

{i,r-ea =
Per-imeter =
Hydraulic Radius:

Side Slope 1:
S:i.d~? Slope :2:
Min~ Bottom Slope:
Max A Bottom Slope:
C:!'1C\flrlt:;?],. Dt?f.=i'th ~

Pi pri:?p ~

-------_.__.-.~_._--

I -~ '; t...•j·.:.:.=••··.l:.·.- t-__•.:~.,.-.·.i.,,~.·.·.'.:.~.~ .:~. J.:.".~n() tS~,J=C:C)r!1in;2r'l'c~ t,;i1E2tnnt2.i. .. -

Trapezoidal Channel Flow Calculations using Mannings Equat~on

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: UDD-2 - Trail 2

CAt_C~j~_{4T I O'r-·.~ :
(C::hctnriE-?l [if::7!ptr-1:;

C~AL_C:!jLPi 'r I (]l\~ ~

( ..../e]. c,c i t·/~ i:i-!(-?c k )

,_ __..-.-.- ~ _._.- - _._ _ _ _..__._-_ -.---_._--_.__ _---------- ..-_.._.- __ _-_.__..•_ _- _._ __ _-.- _-_._--

GENERAL CRITERIA:

I
I
I
I
I
I
I
'I
I
I
I
I
I
I
I
I
I
I
I



1

DEH

02-i"1a'y'-89
()3: 33 F'r...-t

ft/ ·ft

ft2

ft~./ft

l./rnl
1 l1TI:2

c-Fs

feet

feet

f t:~~

feet

feet

UNITS

feet
Ilml
1/m2

feet

'ft/oft
·ft/·ft
feet

feet
feet

ft/sec

():: 2(;

:i. \:i • 0

Date:
Time:

Computed:

() or ()

15.0

() u 5()

:2 It 71
0.08
4.06

::::::.32

0.66

0.09 'feet
:: ;> "71 f t .f· s:.!!!!:\::

0.85

():J(i65

() u (};:::.5

2"C)
() n (}3()

() n (}7

C"i.,
-'-""'.

Depth (Min~ Flow)~

Gln/l ;z.\fS'(S) 1/2=

A (F~) :2 ../::::~:::::

Minu Bottom ~3lope~

F'et- imet.et-:
Hydraulic Radius~

Velocity:

Rip~apCk (V<S?):

Maxu Bottom Slope:
C::h(~r1rJte]. ·[If.?:j:t"tJ"1;;

~3ide SlDpe 1:
f.-:;.iC:if? SIcl!::e :2;;

ReqLL1.I·-eej Dept!!;;.
P!f-e~:\ ~

F=eio-irnetet- :
Hydraulic Radius~

De':;ign F I ow:
Bottom \.tJid·i:h:
Side Slopel:
Side Slope:2:
Fr-ictiDn FactDr:
Minn Bottom Slope:
Max. BottDm Slope:
F'r"eer:loat-d:

..._._---_._--_.._----------_._.._-_._---

COfnmen,'t: Build {:hannel on exi,stir1g scar

Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Company
Project No.: 007.11.100
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