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Trapezoidal Channel Flow Calculations using Mannings Eauation

Client:

Project No.:
Channel Section:

GENERAL CRITERIA:

CALCULATION:
{Channel Depth)

CALCULATION:
(VYelocity Check)

Valley Camp Coal Co.

007.11.100
D—-1

Design Flow:
Bottom Widths

Side Slopel:

Side S5lopeZ:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

Depth (Min. 8):
On/1.49(8)1/2=
A(R)2/ 3=

Required Depth:
Area:

Ferimeter:
Hydraulic Radius:
Velocity:s

Riprap Ck (V=373

Depth (Max. S5):
Grn/1.49¢(8)1/2=
ARIZ/ 3=

Reguired Depth:
Area:s

Ferimeter:
Hydraulic Radius:
Velocityv:

Fiprap Ck (V<E7)

Date: 3I0-Jun—-89
Time: 04:21 PM
Computed: DEH
UNITS
Z.90 cts

1.0 feet
2.0 1/mi

2.0 1/m2
0.030
0.030Q ft/+t
Q.030 ft/ft

0.50 feet

Q.30 feet

0.455
0.457
1.00 feet
1.00 £t2
3.2 feet
0,31 feet

3.90 +t/sec
Not Needed

Q.44 feet

DESIGM CRITERIA:

Bottom Width:

Side Slope 1:

Side Blope 2:

Min. Bottom Slope:
Max . Bottom Slope:
Min Channel Depth:
Fiprap (Min 5):
Riprap (Max S):

Q0,352
0353
Q.94 feet
0.83 fti
2.97 feel
0.2 feet
4,71 ft/sec
Not Needed
1.0 +eet
2.0 1/ml
2.0 1/7mZ
Z.0 %
5.0 %
1.00 feat

Not Needed
Not Needed
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Yallew Camp - DI Fumods Caloulatyor

—_ AREQ:= 5.4 ACRES
AVERAGE BASIN SLOFE= 41.8 PERCENT
CURVE NUMBER= 85.5
DESIGM STORM= 1.55 INCHES
r STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1775. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

:uu;ﬂvwv-i;ﬁ!ﬁiw b
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! ThR= .0O720 HOURS OPCFS= Z8.83 CFS OFRIN=10.4178 INCHES
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FROJECST ¢ Valley Camp Coal — D3 Funodf Caiculations
{Continued)

ACCUMULATED RAINFALL UMIT . QUTFLOW
TIME RATINFALL RUMOFF EXCESS HYDROGRAFH  HYDROGRAFH
HOURS INCHES IMNCHES INCHES CFs CF5

2.61 . FE2T - 1677 LO021 W i3 1.3

HYDROGRAFH FEAK= 2.61 cfs
TIME TO PEAK= 2.582 Hours
RUNOFF YOLUME= .24 Acre-Feet
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Trapezoidal Channel Flow Calculations using Mannings Equation

Client:

Project No.:
Channel Section:

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

CALCULATION:
(Velocity Check)

Valley Camp Coal Co.

007.11.100
D-3

Design Flow:
Bottom Width:
Side Slopel:
S8ide Slope2:
Friction Factor:

Min. Bottom Slope:
Max. Bottom Slope:

Freeboard:

Depth (Min. 8):
Gn/1.49(8S)1/2=
A(R)2/3=

Required Depth:
Area:

FPerimeter:
Hydraulic Radius:
Velocity:

Riprap Ck (V«<57):

Depth (Maux. S):
n/1.49(8)1 /2=
A(RIZ2/ 3=

Required Depth:
Area:

FPerimeter:
Hydraulic Radius:
Velocity:

Riprap Ck (V<57): '

Date:
Time:
Computed:

3I0-Jun-89
04:26 FPM

DESIGN CRITERIA:

Bottom Width:
Side Slope 1:
Side Slope 2:

Min. Bottom Slope:
Max. Bottom Slope:

Min Channel Depth:

Riprap (Min 8):
Riprap (Max 8):

UNITS
2.61 cfs

0.0 feet

2.0 1/ml

2.0 1/m2

0.030
0.015 ft/4t
0.015. <Fft/ft
0.50 feet
Q.69 feet
0.430
0.435
1.19 feet
0.95 ft2
I.09 feet
0.31 feet
2.74 ft/sec
Not Needed
Q.69 feet
0.430
0,435
1.19 feet
Q.95 ft2
T.09 feet
0.31 feet
2.74 +Ft/sec
Not Needed

0.0 feet

2.0 1/mil

2.0 1/m2

1.5 %

1.9 %
1.19 feet
Not Needed
Not Needed

3
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FROPZOT ¢ Nalley Camp Sosl - D-Z24 Runcdd Caloulavions
OFE Sy . & ACRES

AVERAGE EBEASIMN SLOFPE= 8.4 PERCENT

CURVE NUMBER= <0.0

DESIGN STORM= 1.35 INCHES

STORM DURATION= H.0 HOURS

HYDRAULIC LENGTH= 225. FEET

MIMIMUM IMFILTRATION RATE= .00 IM/HR

Th= 02556 HOURS GFCF 5= 17.71 CFS P IN=29.2676 INCHES
Ca=144, 2600 ITERATIONG= g 8€S &6-hour

T I T I N Y T I T T R I R R O T T T N A N M s e A I R IS T I L I I e e e I e I I SR S I T N s

ACCUMULATED RAINFALL UNIT OUTFLOW
TIME RAINFALL RUNOFF EXCESSE HYDROGRAFH HYDROGRAPH
HOURS IMCHES INCHES INCHES CFS CFS

T T I R o I T i D O L T A B I O S S R R N N N T R R N I o I s e e I e e o s N I e NN s o s

1.54 « 2204 « 2000 « QOO0 . Q . 00
1.5856 L2279 D000 » QOO0 17.7 « 00
1.59 « 2355, < Q002 . 0001 5.7 0
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Funotd Caloculations

3 Malley Camp Coal -

AREA= 2.8 ACRES

AVERAGE RASIN SLOPE= 1&.7 PERCENT
CURVE NUMEER= 91.5

DESIGMN STORM= 1.5% INCHES

STORM DURATION= &.0 HOURS

HYDRAULIC LEMNGTH= 850, FEET
MIMIMUM INFILTRATION RATE= .00 IM/HR

TF= 0500 HOURS GFCFS= 42.3%386 CFS GFIN=15.001&4 INCHES
CE= 73,2430 ITERATIONG= 8 SC8 &—~hour
ACCUMULATED RAINFALL UMIT QUTFL.OW
TIME RAINFALL RUMNOFF EXCESS HYDROGRAFPH HYDROGRAFH
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Trapezoidal Channel Flow Calculations using Mannings Eaquation

Client:

Froject No.:
Channel Section:

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

CALCULATION:
(Velocity Check)

Valley Camp Coal Co.

007.11.100
D-Sk

Design Flow:
Bottom Width:

Side Slopel:

Side Slope2:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

Depth (Min. S):
Gn/1.49(8)1/2=
A(RIZ/ 3=

Required Depth:
Area:

Ferimeter:
Hydraulic Radius:
Velocity:

Riprap Ck (V«<357):

Depth (Max. S):
Gn/1.49(8)1/2=
A(RIZ2/3=

Required Depth:
Areas

Ferimeter:
Hydraulic Radius:
Velocity:

Riprap Clk (V<57)1s

Date: 30-~-Jun—-89
Time: 04:53 PM
Computed: DEH
UNITS
2.16 cfs
2.0 feet
2.0 i/mi
2.0  1/m2
0.030 f
0.030 ft/+t
0.110 ft/ft
0.30 feet
0.28 feet
Q.,.252
0.253

0.78 feet
0.70 f£t2
32.23 feet
Q.22 feet
3.08 ft/sec

DESIGN CRITERIA:

Bottom Widths

Side Slope 1:

Side Slope 2:

Min. Bottom Slope:
Max. Bottom Slope:
Min Channel Depth:
Riprap (Min S):
Riprap (Max S):

Not Needed
0.19 feet
0,131
0.133
0.6 feet
0.45 f£t2
2.85 feet
0.16 feet
4.78 ft/sec
Not Needed
2.0 feet
2.0 1/ml
2.0 1/m2
J.0 %
11.0 %
0.78 feet
Not Needed
Not Needed
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s Mallsy Camp Coal — D4 Runosd Calcuwlations

ARER= 1.1 ACRES

AVERAGE BASIN SLOPE= 9.9 PERCENMT
CURVE MNUMEBER= 91.0

DESIGN STORM= 1.55 INCHES

STORM DURATION= 6.0 HOURS

HYDRAULIC LENGTH= S00. FEET
MIMIMUM INFILTRATION RATE= .00 IN/HR

TH= 0474 HOURS BPCFS= 19.17 CFS BRIN=17.28327 INCHES
C3= 85.1915 ITERATIONS= a8 5C5 é&~-hour

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

T T T I L T s T T s L T N T e A R S N S L T I I a S it o o o s o Im
1.43 - 1974 » D000 .13 . 00
1.45 - 2000 « D000 R . 00
1.44 » 2025 - D00 14.7 00
1.47 - B0T0 » L3000 19.2 Ay
1.49 2074 » D00 o N0 14.2 . 20
1 a 2104 D002 w MO 10,8 « 20
1.5 ISR T PRALSIAN: fa.2 2 3
1.1 . 2187 - 0 R - 00
1.35 . 2232 » D004 1.3 0
i.54 e 74 . 00Y "7 PRSLY
.38 223517 2011 P 201
1.59 » 2559 0014 =1 L2
Pebl . 29032 LO01T a3 L2

Z.41 - BE2E » 2480 . 2104 .0 77
2.4Z . 3439 . 2585 LTS . 1D .78
2. 44 - B6IT . 2691 D106 . 0 . 7F
2.44 . 882 2788 10T o] . 80
2.47 . 2986 . 20T L0108 " O 81
2.4% L RLER AR o L 2 2 1 B
2 . 0 .82
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Trapezoidal Channel Flow Calculations using Mannings Equation

Clients:s
Froject No.:
Channel Section:

Yalley Camp Coal Company
D07.11.100
Ditch D-é&

GEMERAL. CRITERIA: 0.82
0.0
2.0
2.0

0. 030

0.02
0.02

0.50

Design Flow:
Bottom Width:

Side Slopel:

Side SlopeZ:
Friction Factor:
Min. Bottom Slope:
Bottom Slope:

CALCULATION:
tChannel Depth?

Depth (Min. Flow): 0,42
fnsl.89{(8)1/2= D.117
GARY 2/ 5= 0,117

.92
Aroas .36
1.89

0.1

Ferimetars
Hydraulic

Ve pvped e
gl [ W T -

Date:
Time:
Computed:

1B-May -89
11:42 AM
PEH

UNITS
cfs e
feet B
1/mt

1/m2 .

ft/4t
ft/4t
feet

teet

feet

f£2
feat
fest

£t Smme

i ala bl
Figrap Ok (VOS5 7: Mot Meeded

Fraouired Depohh: 0,22
B sas i, S

Farimeter:

Hyvdraulio

L H

i A

Wity
i

“

Dide Slope
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HANSEN com LUl fort- G0 iy,
nI-LE“ FEATURE D -7/ CHECKED
& LUCE“‘C snosect no. __ OZ /18D DATE _M
D74 .
Tok) Honp - 453 % 0.00175— =0.8 dc
=50 (sturbed)
/72&/0//?7{@7 = /53 Jncher (70 v, C4r)
. ﬁya//aa/k éﬂf%: 320 Aoef
s/ (D) (S o) .
¢ Bszolag) =Z37E
Calbvtoard Komor” é)z_zr'- O.87 <k
2 Lesson
Smn= % /4 btpe ol oozl
Jmap §7 b=0,M=2Z , r=0.03

- = F51 ¥y 250 FY,_

7 ok

——

Y’0~ 7 Nbs 0h/h7' Aecessaary
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PROIEDT 3

ARER= -8 ACRES

AVERAGE BASIM SILLOPE= 23.7 PERCENMT
CURVE NUMBER= 90.0

DESIGN STORM= 1.35 INCHES

STORM DURATION= 6.0 HOURS

HYDRAULIC LENGTH= S00. FEET
MIMIMUM IMFILTRATION RATE= .00 INJHR

S
e .

D

TP= 0292 HOURS QFPCFS= 20,49 CFS‘ GrPIN

=2T. 6497 INCHES
I=126.4273 ITERATIOND= 8 + 88 s-hour

)

ACCUMULATED. FAINFALL UNIT OUTFLOW
TIME RAINFALL RUNOFF EXCESS HYDROGRAFH HYDROGRAPH
HOURS INCHES INCHES IMCHES CF8 CFS

R S R N S N S S SN S T N N S I N ST NN SN o as oo s

)

F 1.52 L2147 . D000 . D000 L0 . 00
{ 1.55 L2233 L D000 « OO0 0.7 Bty
1.58 L2319 « D00 . QOO0 &.7 .00
— 1.41 . 205 L Q00T L D007 .7 . 0
i 1. 44 . 2491 L D00 LG0T s L0
— . TORA L 1480 .0 . 37
LT L 1ATA Y .49
LTTES L1879 s =
. B0R9 L2027 s LB
- .R424 eiiel) s e
LATES s T
L P04 Ny 5T
é e
r 16
- L1
i

)
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Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Company Date: 12—-May—-89
Froject No.: O007,11.100 Times 03109 PM
Channel Section: Ditch D-74 Computed: FPGH
UNITS
GENERAL. CRITERIA: Design Flow: 0.57 cfs™ T
Bottom Width: 0.0 feet
Side Slopel: 2.0 1/mil
Side Slopel: . 2.0 1/m2
Friction Factor: 0. 03FC
Min. Bottom Slope: .02 ft/ft
Max. Hottom Slope: 0.08 ft/ft
Freeboard: 0, 50 feet
CALCULATION: Depth (Min. Flow}: 0,37 feet
{Channel Depth? Gn/1.49(5)1/2= 0,081
A{RY 2/ D= 0,081
Feguired Depth: .87 fest
Areas 0,27 2
Ferimeters 1.63 feet
Hydraulic Radius: .14 feet
Velocity: 2410 Ffrt/lsec
Fiprap Ck (VIE7) Mot Meeded
CALTCLH.ATTOM: Depth

Py e b 3

e d C

Aol by

Fequired Depth:

Areas

Ferimeter:
1

a8
Y e 1

Muodeanl io FRadiy

e

L

Vel omd ke

o

Sl an

Y
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HANTEN 2 conremen D2l
& LUCE< enosecr wo 007,77 7000 oure ST/7167

0-72 |

Tt/ At = SHO0I TS = Ll de
ve = /53 =0.3 dc
%]ﬁ(/éfé/ = =/ 33 e
4 A ),
78 0.3 /(329
70 /.3 0.723
p-0837 = N=77

/?mp/zé/m =/85 ke (70 yr, G Ar)
%74'4’@/2 /t/?ﬁ%: 700"’

skpe - 59‘5222 5;)5’2?) =/3.57
Clelertd Cn-OF <= Oy = 1275
= —_—
Dith Desgn
/34/77/// = Y45/ 6«7 f/m/)c%waé/f céaﬂne/p
Srmags /% b=/.0 , =2 , pz0.03
T_ V= 4F fhe <50 ﬁ,é_éé
Aot = g = | Mo Ui requred
I , L M el
Y".
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AREA= 1.5
AVERAGE BASIN
CURVE MNUMEBER=
DEBIGN STORM=
STORM DURATIO
HYDRAULIC LEN
MINIMUM IMFIL

P= 0448 HO

= 79,0230

S T T o T TS T T T T o D s T T e L O T R o T I S N N T N N T e T i o am s s o NI SR s s Nm S

ACCUM
TIME KAI
HOURS IN

- Gy
. 7
pei S H = iR

Liley Camp Cosl - D-7E Runpefd Caloculations

ACRES
SLOFPE= 13.5 PERCENT
F1.9
1.5 INCHES
M= H.0 HOURS
ETH= 700, FEET
TRATION RATE= .00 IN/HR

URS OPCFS= 235.87 CFS8 OF IN=1&6.0323
ITERATIONS= 8 SCS 6-hour

IMCHES

ULATED RAINFALL, UNIT OUTFLOW
MFALL RUNOFF EXCESS HYDROGRAFH HYDROGRAPH

CHES INCHES INCHES CFS CFS

D Iy ——

1.29 .1741 » QOO0 L 000 L0
1.31 . 1768 » D000 - Q000 5.2
1.33 L1794 « Q000 - D000 19.8
1.34 L1821 2 00 <000 25.9
1.368 . 1848 « 2000 atalels) 21.9
1.37 . 1874 2 Q00 o 00 14.3
1.3 . 1201 > D000 8.3
1.4 1FET7 i < D000 4.
1.42 . 1954 » D004 L30T 2.1
1.4% . 1980 W D005 2001 .9
1.45 . 2007 - 00T 0] .4
.47 . 20054 2 0E o LI .
1.48 . 2O&0 FERLERRY PERLETA 2
]
.
s
L
.
lﬂ
)




-

~y )

-

-

S

D D B

-

TR R T AR RN

IR RN ¢

Trapezoidal Channel Flow Calculations wusing Mannings Equation

Client:
Froject Mo.:
Channel Section:

GEMERAL CRITERIA:

CALCULATION:
{Channel Depth?

Cal L oY

AT S e Tnl A

I0M

Checlk

DESIBN CRITERIA:

Valley Camp Coal Company

D07.11.100
Diteh D-T7H

Design Flow:
Bottom Widths

Side Slopel:

Side Blope2
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

Depth (Min. Flow):
ns1.849(8) 1 /2=

Feaguired Depth
Arsas
Ferimeter:
Hydraulic
Velocity:
Fiprap Ck

Fadiuss

VST

Depth
&y /

.

=
Ty
i
-

“,d
e 13
z

.

or

K
s

B

I’"a‘

i

i

Jqﬁ‘ﬂ

£
id B~

Feaquired Depth:
Areas
FPerimete
Hydrnullc Ha
Velocity:

%

l'.].
[N
i

Fimran

Mim.

0.0

Mot

et

R B e
e

]
o~

O

i
A

-,
)

Date: 12-Mav—-8%

Time: 00X 05 FM
Computed: FEH

UMITS
cfs
feet
1/m1
1/m2

ft/ft
ft/ft
feat

feet

feet
12
feet
feat
/s
Mesded

foet
+aat
++t2
feat
ot
+t/sen
e

Man .,
Min. C h.
Fiprap: Nmt e

o .
Lol



e e e e ST T YT TR TR T L Vs i 1SRN BT TR T T AT R I - 4 LTEUER
CLIENT _4/4////4 /’4/71 z1 SHEET OF
“nnSEl'\\ PROJECT Lt L COMPUTED v
" I-I-E reatune O~ CHECKED
& LUCEnc srouect no. __COZ /(- 10D pATE M
D-8

7%/Z P57 * o7 = S5
t/

clerep
= 757 - /3
- 100 -0.2 a
A/ A At Drsinse Hras L1112
o | A | Dk D e o
2, /3 0723 |
24 0.2 /. 377 |
| K=0.9% M=
Frapr o <S5 nmches (V0 yr, Ghr)
Vry clpaiutly lergthe GCO At
(3400 )($)(100)
(tenlosedt Boror? Comr = 7/7eh
Prth Desjpr
v 2% Yy bupeendal Channel
Sproxs /3] b=0, #,=2, mz=IS". 71-0.03
e Loadivay Desipr V=373 A < SORA &=
P g /74{//&4/
oA0 —
A=1.0" 1 —— T

—F—z\‘?_?:of‘ <
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FRIOLGECT

s Malley Camp

AREA= 1.5
AVERAGE BASIN
CURVE NUMBER=
DESIGN STORM=
STORM DURATIO
HYDRAULIC LEN

MIMIMUM IMNFILTRATION

TR=
C3=121.3839

ACCUM

IN

1.37 .
1.3%9 .
.40 .
1.42 .
.43 .
1.45 .
1.aé “
1. .
1 a

w

a

ACRES
SLOPE=
?i.4

Coal —

D-8

26.0 PERCENT

1.35 INCHES

M=
BTH=

L O305 HOURS

ULATED

RAINFALL

CHES

17950
1974
2002

-
2028

2054

2080

8224
2400

aETH
T

TG

s
FEA

FRG

&.0

HOURS
&D0, FEET
RATE= .00 INSHR
OPCFS= 37,253
ITERATIONS= 8

RAINFALL
EXCESS
INCHES

RUNOFF
IMCHES

alalelis]
« THOD)
« D00
o 00
Ealslats

. OO

W D02

» D000
- D00
» D000
o D00
» Q000
. D000
. D00

L CH0S MExTslsls)
. OI0d . I

P .
Furof+

CFS

Calculations

GFIN=24. 6263 INCHES

SC8 &~-hour

UNIT
HYDROGRAPH
CFS

DUTFLOW
HYDROGRAPH
CFS

L 00
. D)
Esls)
. 0
Evin)
i)

iy

ERRRAN

1.09
1.11
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Trapezoidal Channel Flow Calculations using Mannings Eguation

Client:
Froject No.:
Channel Section:

GEMERAL CRITERIA:

7

'l

CALCULATION:
Channel Depth?

Valley Camp Coal Company

7. 11,100
Ditch D-8

Design Flow:
Bottom Width:

Side Slopel:

Side Slopel:
Friction Factor:
Min. Bottom Slope:
Max. Hottom Slope:
Fresboard:

Depth (Min. Flow):
Gn/1.49{8)Y1/2=
ARY 2/ E=

Required Depth:
Armmy

Ferimater:
Hydraulic Radius:
Yalooity:

203 peym mren {le A TRY W
1 h
doper b e RN S5

Feaquired Deoths
Ar Ay

Ferimeter:
Hydranlic Radiuas:
Velocity:

e - -y : .
S I el 90 Pt
[N 4 SRR LW R

Dates
Time:s

UNITS

0.0 feet

15.0 1/ml

2.0 1/m2
O

0.02 ft/ft
0.1Z ft/ft

£, 50 feet
i, 27 feat
0. 1467
0. 1463

0,77 Feamt
7. 12
4,73 fEat
0013 feet
1.87 Fh/sec
Mot NMeeded

.,,,
it
it
ad

VT fe
1

Y, 5 £

GO

12-May—-B8%
02:548 PM
Computesd: FPEH
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Hn“SEI‘ oo %ﬂ 7 COMPUTED
ALTEN o, 7 Al —

CHECKED
& LUCE prosect wo. 7.1/ /00 DATE ‘M
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_— _

Tab! a = FOXC.L017 = O Cerso
= 0
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(1) (5)(/60) »
TP b (57~ 72%

PR ey
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ER = TAS ™~ e pi
185 P o o
- I —vem n .
1324 St YL 4 i
- - - P -
SHE 2Lz 830, 7
) = 1.4 a7 2
o A e o) -
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s P oy e o
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LA el e !
ey Y iy o3 A
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K L Fiy =00
” o . p . gy
-1 ) 4 P
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e e dn R RO A Tl e T DT T AT W AR e B T s S e e
CLIENT %A% 42—%‘1 .@ o sk o
“nnl}_?_EE'\“ PROJECT Allnis COMPUTED 7&2:

274, 75

& LUCEc emovecr wo. D07 L1ALD ﬁ:::"_';za%":
/7m%//a er@ - i i )507[5/7/4&7{@7 s
nedes, )7 Lrban /:;:ﬁc (g Ptamual Volewme [
£y /0//7'4 /77‘10417% EnJ/m ( Ptarct; ) 767)
. z‘ <4 * /
WM vé pémz Mten;éar{m éﬂ/méc
1; = ov Zew —Lamye /w11
fé —t’mv:/ Dme 1 ikt . (Zrmene 1 be z/énm)
. - ey ?4
7//['- (/.g/)(/./—(,&-) l/f Lhot (p=tUr7- -0/ Ceehy
s ® 5 /0 yean 74%

~lenghf oye lond/
Sl‘i Md/(%; :/;Z%

7 Lo Borin
Go ~0.5D ( it frocc! yerd fea wrost, tb {aé atels
e aud)
L= /0"
§=/7-Z —— 2 =Y MMuér

=0.073 faure

e-ran JJYORD" yssing calice ot £
Rpr= 0-07 A

Mo firtter Desgpm ptipatcd




‘AREA= .1 ACRES

AVERAGE BASIN SLOPE= 17.2 PERCENT
CURVE NUMEBER= 90.0

DESIGN STORM= 1.55 INCHES

STORM DURATION= 6.0 HOURS

HYDRAULIC LENGTH= 125. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR
USER INPUT TIME OF CONCENTRATION= . 07 HOURS
TP= .0488 HOURS @FCFS= 1.55 CFS P IN=15.3809 INCHES
Coh= 75.8125 ITERATIONS= 8 SCS 6-hour
ACCUMULATED RAINFALL UNIT QUTFLOW
TIME RAINFALL  RUNOFF . EXCESS HYDROGRAPH HYDROGRAPH
HOURS INCHES INCHES INCHES CFS CFS
e N T T L S L T S e o T S S o o S S T TS Tt S T O o L 3o T S S R R R e o e T S R N A TR N NI ST eI R S T . _—— =
1.54 .2221 L0000 L0000 .0 . Q0
1.56 . 2269 . 0000 . 0000 .3 .00
1.58 L2317 L0000 . 0000 1.2 .00
1.59 L2365 . 0002 . 0001 1.6 . 00
1.61 L2417 . 0003 . 0001 1.3 . 00
1.67 . 2461 . 0005 . 0002 .9 .00
1.64 . 2508 L0007 L Q002 .5 .00
1.46 . 2558 L0010 . OO03 L3 .00
1.67 . 2604 LI L0003 .1 B als)
1.46% L2452 L0016 L0003 L0 .00
2.40 L8210 L2097 L0107 .0 JOb
2.42 . 8397 . 2206 L0109 L0 .08
2.44 . B8B83 L2314 L0110 .0 .07
2,45 L8769 . 2428 012 s .07
2.47 . 8954 L2541 LOLLS .0 .07
2,49 L2147 . 2656 11 ) .07
oL ED L FTO8 L 2TES 10T s LO7
2.52 . 9758 L2791 L0072 W0 LO7
2,55 . 9408 . 2822 LOOT2 L0 .06
2.55 . 7459 . 2854 L OOID e .04
2,57 L 9509 . 2886 L0032 L0 .03
2.58 BTHH0 2918 L D02 s .03
2. 460 LIELD «2IE0 L DOT2 L0 02

HYDROGRARH FEQK=: 207 cfs
TIME TO FEAK= 2.50 Hours
FUNGFFE VOLUME= .20 fore-Feet

¢
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20
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Tk Hea = BE5* /. 40/
N=75 (254 sage /51277 )

/%@oué%m = 155 Lnlies (/Oy/, é//)
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//760)(80)(/00)
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Srrrax =37
.——\[\ /47,-‘
\/ 0.4
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Trapezoidal Channel Flow Calculations using Mannings Equation

Client:
Froject No.:

Valley Camp Coal Co.

O07.11.1040

Date:
Time:

12-Jul-89

02:34 PH

Channel Section: D-10 Computed: DEH
CUNITS
GENERAL. CRITERIA: Design Flow: 1.18 ctfs
. Bottom Width: 0.0 feet
Side Slopel: 2.0 i/mi
Side Slopel: 2.0 1/m2
Friction Factor: O QIO
Min. Bottom Slope: 020 ft/ft
Maw. Bottom Slope: U Q30 ft/+t
Freeboard: Q.30 feet
CALCULATION: Depth (Min. S): 0.49 faet
{Channel Depth) Gn/1.49(58)1/28= 0.1468
ALRYZ/ 3= QL1700
Regquired Depth: Q.99 feet
Arsa: O.47 fe
Ferimeters 17 foet
Hydraulic Radius: H.hh feet
Veloocitys Z.831 +t/sec
Riprap Ck (V{E7?)s Mot Needed
CALCULATION: Depth (Max. Siz Q.45 feet
(Velocity Check) Grn/l.49(5)1/2 QL1238
A{RIZ E= G. 139
Reguired ot 0.95 feet
Areas Q.41 2
Ferimeter: 2.01 feet
Hydraulic Radiuss: OL20 feet
Velocity: 2.21 +tisec
Raprap Chk (VYI5%0: Mot Nesded
DESIGN CRITERIA: Bottom Widith: 3,10 feat
Side Dlope 1: 2.t 1/mi
Side Slope 23 2.0 1/mis
Mim., Bottom Slope: 2atd Y
Max. Bottom Slope:s Ha A
Mirn Chanrnel Depths: 0,79 Tael
Fiprap (Min Sz Mot Meeded
Riprap (Max 53 Mot Meeded
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& DHEIH HLGFF“ 24,4 PERCENT
FVZ MUMEIET

"PQIPN STORM= 1,55 ITMCHES

STORM DURATION= &, 0

HYDRGH_IC LEMGETH= FO0, FEET

MIMIMUM INFILTRATION RAaTE= .00 IN/HRE

LGER INFUT TIME OF B i

Th= 05385 HOURS BFCFg= 2.58
D3= 63X, 1738 ITERATIONS= a

ACCUMULATED
FRAIMFALL RUNOFF
CINCHES INCch

FAINFALL
EXCESS
INCHES

TIME
HOURS

[SI81R1Y)

» OO0

PREISINLIN

- OYF 0 HOU
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CFS GFIN=12.8171 INCHES
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FROJECT Ualley Camp Coal - D—12C Runoff Calculations

AREA=
AVERARE

.1 ACRES
OPE:

100. FEET
. 00

HYDRAULIC LENGTH=
MINIMUM INFILTRATION RATE= -

IN/HR




: Malley Camp Coal — D180 Ruanofd Calculation

e = -1 ACRES

AVERAGE BASIN SLOPE= 11.5 PERCENT
CURVE‘NUHEERw: [0.0 . ‘
DESIGN STDRM=,f1.55 INCHES
STORM DURATION=" 6. 0 HDURS
HYDRAULIC LENGTH—'; 100, FEET R
MIMIMUM INFILTRQTION RATE= .00 IN/HK

USER INFUT TIME OF CONCENTRATION= - 08 HOURS

CTP= L0532 HOURS OPCFB8= - '1.42 CFS QPIN*14 1061 INCHES
C3= 69.50288 7‘,ITERATIDNS“‘ ~L8 . ", . 8C8 &~hour

QCCUMULQTED

0Q o
L0000 ¢ : . 3
.23 1@ CL0000 T L0000 , 1.1 .00
.EM? L L0002 » Q001 1.4 « 00
. 2424 « Q004 - Q002 1.2 « 00
L 2474H L OO0E « 002 .8 .00
. 2528 . 0008 » D0 ] « O
. 2580 L0t « 0T . Aty
L 2EER LO0LE « O003 « 1 « 00
. 2685 L0018 L D004 . 0 R ele]
2037 . B054 L2013 L1115 . 0 «
Z.41 - BE2L7 L 2LED 117 . 53 .6
S 8470 . 2249 L0119 . 1 s D&
.45 «BATE PR ES L0121 . . 07
Z2.44 . 8877 - 2AF2 0123 o 07
2,498 . FOED T PR Rl S L7
2. 50 G283 2744 L0126 o O
2.52 - 27864 - D042 -0
« 2820 « OORE . 12
« DTS . 52
L0
0
o

HY DEOERAFH FEAKR= L7 ot
TIME TO FEAKS= 2LED Houre
- .

VOLUME= .00 Acre-Feat




ALLEN

& LUCE! e

CLIENT ‘4/64/ /76’(/}1/0 SHEET

PROJECT P//Lm/ COMPUTED
FEATURE “/2

OF

D4

D-12D.
_=——=—-

/;z;go, 74@7 /s-sé‘;ﬂa/m (/0 yr W) S

CHECKED
prosect no. __LO7. /1. /OO DATE M

mmm 730 x0.00 175 o lda
/l)/d/své be / 22»75' S P e [05‘ ac

N ig | & ‘

% | los | 4z

A draule lenfth- 752 '
7 (//sz)(sﬂf(jgo)
e~ (B %o) (1) T

Des/en

J/D'

J,W z7% b=0, M=2Z, 71-0-03

Sy = EF By Bupczordal harvef

’ﬁ/ U= 2.6 #h, <50 e
Mf nﬂfa/r(/

BB A - s




T oy VMalley Camp Coal - D-12D Runoff Calculations

AREA= 1.6 ACRES

AVERAGE BASIN SLOPE= 8.3 PERCENT
CURVE NUMBER= = 93.0 .o .

DESIGN STORM= "~ 1.55 INCHE

STORM DURATION= - 6.0 HOURS

HYDRAULIC LENGTH= ' 750. FEET B
MINIMUM INFILTRATION RATE= .00 IN/HR

= L 0600 HOURS
C3= &61.6165

OPCFS= 20.17 CFS

OFIN=12.5008 INCHES
ITERATIONS= 8 '

-8C5 &~hour -

LO00E

.
A aleiels]
» OO0

0000

1.2% « 1632 - 0002 - D000 - e 00
.24 L1658 L0003 L0000 14.2 .00
1.246 . 14683 L OO04 - O001 10,0 - 00
.2 L1709 « D005 - 001 &.5 . 0
1.29 « 1724 - D07 W« D00 4,0 Eale]
1.30 L 1780 0008 - Q002 2.3 200
.32 .1786 L0010 £ 02 1.3 .21
1.33 L1811 L0122 « Q0032 .7 01
1.35 . 1837 014 » D002 . 3 201
1.3& . 1842 LTS & Q02 . .02
1.38 . 1888 L0018 » D002 . 1 02
1,359 L1913 D021 L D002 s 02

BEZE A Ay L0124 . 02

. 8497 o b7 L0125 . 0

 BHAT . 3T L1324 .0

. 8841 . 3671 L1227 s

P 5 L0128 iy

. S8BT L0129 .0

. BFTFT L g - L

a RS

. L

. o i

Hour s

? o e-Feet
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Trape_oxdal Channel Flow Calculat1ons ualng Mannlngs Equat1on

Cllent'
Froject No.:

Channel Se;tian:

GENERAL CRITERIA:

CALCULATIDN-«’

CALCULATION:
Welocity Checokd

_v'; DEpth
{(Channel Depth)A*fo'j

Valley Camp Coal Company
007,111,100
‘Ditch D~12D

v;DESién Flow:
~Rottom Width:
;S;de Slopel:.

Ffeeboard.

(Min. Flow):
A{R) 2/3=

Reqgquired Depth:
Area:s

Perimeter:

Hydraulic Radius:
Velocity:s
Riprap Chk {VI57):
Depth {(Max. Flow):
Grnsl. AQ (8)1/32=
ALY 2 S

Fequired Depth:
Areas

Ferimeter:
Hydraulic Fadius:
Velocity:
Fiprap Ck

0,51
On/1.49(S)1/2=

Date: 12-May—-89
Time:  08:446 AM
Computed: FEH
: UNITS -
1.35 cfs

04193
0.194
1.01 feet
0,52 ft2
2.28 Ffeet
L0, RE feet
2.60  Fft/sec

Not Needed

0,51 feat
0. 193
0,194

1.01 ezt
Q.52 ft2
2.28 feat
0.23 feet

2.60 Fftisec
Mot Needed

DESIGN CRITERIA:

EBottom Widthe

Side Slope 1: 2.0

Side £ 2.0

i, O, 02

Maw . Bot & . 032 Fi
Mir. Fhﬁnhbl Dw'L 01 tfeet
Fiprap: Mot Nesded

Comment:
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Trapezoidal Channel Flow Calculations using Mannings Equation

Client:
Froject No.:
Channel Section:

GENERAL CRITERIA:

CALCULATION:

- (Channel Depth)

CALLCULATION:
(Velocity Check)

Valley Camp Coal Co.

Q07 .11.100
D~13A

Design Flow:
Bottom Width:

Side Slopel:

Side SBlopelZ:
Friction Factor:
Min. Bottom Slope:

" Max. Bottom Slope:

Freeboard:

Depth (Min. S):
Gn/l.49(81/2=
A{RIZ/ 3=

Required Depths:
Area:

Faerimeter:
Hydraulic Radius:
Velocitys:

Riprap Ck (V«457):

Depth (Max. B):
Gn/l.49(8)1/02=
AIRIZ/ B=

Reguired Depth:
Areaz

Perimeter:
Hydraulic Radiuss:
Velocitx: o
Fiprap Ck (V<57):

Q.60
0.0
2.0
2.0
0.030
0.030
0.180

0.50

1.57
O.1l6
2.45

Not

0.25
Q.02

0.029

Q.78
O.13
1.12
.11

3

12-Jul-89
0213 PM

Dates
Time:

Computed: DEH

UNITS
cfs
feet
i/mi
1/m2

ft/€t
FL/ft
+eet

feat

feet
ft2
teaet
feetl
tt/sec

Needed

fteet

feet
+12
feeth
teet
ft/sec

4,80
Not NMeeded

Bottom Widith:

Side Slope 1:

Bide Slope Z:

Min. Bottom Sliope:
Max. Bottom Slope:
Min Channel Depths:
Fiprap (Min 8i:
Riprap (Max S):

0,0
2.0
2.0
U
18.0
a,85

+aei
1/mi
17md
A

By
in

feet

Mot hNeeded
‘Mot Needed
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75 e o8
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/7/&'40/7574&)7 /S5 pches LD yer, G 4r )
/7yd 220 lly /t/{/% F70 ool

_ 752 (100)
S/@ 43500 (2. ) =43.77 \ v
Caleceda e, ﬁm—o% sz' ;().éé o
/?55/:?77 /)/75/
fmxh = /5% 25’7 zé'a/t‘fa/}'é,/ (7 éa/mof
;5//7%4 =254 | B8=D \ M2, Mp=/S, 11=0.0F
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Trapezoidal Channel Flow Calculations using Mannings Equation

Client:
Froject No.:
Channel Section:

GENERAL CRITERIA:

CALCULATION:
{(Channel Depth)

CALCULATION
¥

{(Melocity Check)

Valley Camp Coal Co.
007.11.100
D—-1ZR

Design Flow:
Bottom Widths

Side Slopel:

Side Slope2:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

Depth (Min. S8):
Gn/1.49(S)1/2=
A(RIZ/ 3=

Reguired Depth:
Area:

Ferimeter:
Hydraulic Radius:
Velocitys

Fiprap Ck (V<5723

Depth (Max. 8)
Gn/1.49(531/2
ATRIZAE

i oas

Feguired Depth:
Fraas

Ferimeter:
Hydraulic Radius:
Velocityﬁ

Riprap Ck {W<B7)s

Date:
Times:

Computed:

"UNITS

.66 cfs
Q.0 feet
2.0 i/mi
15.0 1/m2

0,030

0.150 ft/+%

0.330 ft/+t
Q.30 feet
Q.15 feet

G.034

0,034

0,65 feet
2.19 ft2
2.3% feet
Q.07 feet
3.45 Fft/=ec
Not Needed
0,13 feet

OLOE3

G023

D.HE feet
O.14 &2
2.25 feet
0,06 feet

4.39

+t/sec

Mot NMeeded

Hottom Widihs
Side Slops 13
oide Slope 23

i

Min. Bottom Slope:
Max. Bottom Slope:s
Mim Channel Depths
FRiprap (Min Bis
Fiprap {(Max 9=

0,0

2.0
15.0
15.0
IELO
0 .65
Mot

feet
1/7mi
17m2
ug
FO
7

feal

Needed

Not Needed

12-Jul -89
Q2:18 FM
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AFRESs= 4,2 ACRES
AVERARE BASIM SLOFE=
CURVE NUMBER= 82.8
DESIGHN STORM=

STORM DURATION= L
HYDROIH.IC LERNGTH=
MIMIFLIM INFILTRATION

ACCLUMUE ATED
FaInFAaLL
INCHES

TIME
HﬂUﬂS

FERCENT

25.0

1.595 IMCHES

HOURS

o kil

Fa0, FEE

RATE= .00 IN/HR
OFCFSs

ITERAT

FOTNFALL
RUNOFF EXCESS
IMCHES IMCHES

OO0

LUNIT
HYDROGRAFH
CFs

14,5411 INC
—hour
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HYDROGRAF
CFg
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Client:
Froject Mo.:

Channmel Sechtions:

Date: 1i-May-—-8%
Time: 11:39 A
Computed: FiEH

~

7
i
el

GEMERAL CRITERIA: Design Flow:
Bottom Midih:

— Side Slopel:
Side Slopel:
Friction Factor:
Min. Bottom Slope: 0,02 fL/FL
~ Mawx. Bottom Slope: 0.02 FE/FE
| Freshoards:

— CALCULATION: Depth iMin.
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ARERA= Z.1 ACRES
AVERAGBE BASIN SLOPE=
CURVE MUMBER= 84.3
DESIGN STORM= 1.55

STORM DURATION= b

HYDRAULIC LENGTH=
MIMIMUM INFILTRATION

- T2 HOURS

21,3249
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TIME RAINFALL
HOURS
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Trapezroidal Channel Flow Calculations using Mannings Equation

Clients
Froject Mo.:
Chanmel Ssction:

GEMERAL CRITERIA:

CALCILATION:
{(Channel Depth)

Valley Camp Coal Co

007,11, 100
Ditch D-1&A

Design Flow:
Bottom Width:

Side Blopel:

Side Slope2:
Friction Factor:
Min. HBottom Slope:
Max. Bottom Slope:
Freehoard:

Depth (Min. Flowl:
Bnsl.49(8) 1,
AR,

2.13
F.0
2.0

2.0

0. 030
3,08

0.15

.17
. 152
=T

w3 L

i s 00

- e

Datey
" Time:
Computed:

12-May—89
10145 AM
FEH

LNITS

cfs

feet e
1/mi J
17 m= -?

ft/Ft
ft/F%
femat

by

i
i 13

™
i
i
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)
i.dln .,i..’ o
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Trapezoidal Channel Flow Calculations using Mannings Egquation

Clisnts
Froject No.:s
Channel Section:

IMTTS
BEMERAL CRITERIA: Design Flow: 0, T cfs
EBottom Widths ‘ T, 0 topt k]

Side Slopel: ' 2.0 1/mit

Side SlopeZ: 2.0 1/m2
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Trapezoidal Channel Flowaalcuiations using Mannings Equation

Client: Valley Camp Coal Company Date: 10—-May—-89
Froject Mo.: 007.11,100 Time: O 00 M

Channel Section: Ditch D-18a Computed: PEH

UNITS
GEMERAL CRITERIA: Design Flow: .44 cfs
Bottom Width: g P e feat
Side Slopel: 2.0 1/m1
‘Side Slopel: 2.0 1/7m2
Friction Factor: 0.030
Min. Bottom Slope: o DL02 tr/fL
Max. Bottom Slope: , 0,05 fh/Ft
Freeboard: 0,850 feet
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Trapezo;dal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Co. Date: 12~Jul-89
Project No.: 007.11.100 Time: 02:31 PM
Channel Section: D-194 Computed: DEH
UNITS
GENERAL CRITERIA: Design Flow: 0.74 cfs
Bottom Width: 0.0 feet
S8ide Slopel: 2.0 1/mi1
Side Slopel: 2.0 1/m2
Friction Factor: 0.030
Min. Bottom Slope: 0.03Q ft/ £t
Max. Bottom Slope: 0.040 ft/ft
Freeboard: Q.30 feet
CALCULATION: Depth (Min. 8): Q.3 feat
(Channel Depth) On/1.49(5)1/2= 0.086
A(RIZ/ 3= 0.086
Required Depth: .88 feet
Area: 0.28 12
Ferimeter: 1.68 fest
Hydraulic Radius: Q.17 feet
Velocitys: 2.6 ft/sec
Riprap Ck (V<87): Not Needed
CALCULATION: Depth (Max. 8): 0.36 feet
(Velocity Check) Gn/1.49(8)1 /2= 0.075
. A(RYZ/ 3= 0.Q77
Fequired Depth: 0.86 feet
Areas 0.2 2
Ferimeter: 1.61 feet
Hydraulic Radius: g.16 feet
Velocit 2.85 ft/sec

Riprap éﬁ (V571

Not Needed

DESIGN CRITERIA:

Bottom Widths

Side Slope 1:

Side Slope Z:

Min. Bottom Slope:
Max. Bottom Slope:
Mir Channel Depth:
Flprap (Min 33z
Riprap (Max 5):s

0.0
2.0
2.0
T.0
4.0
0 .88

feet
1/7mi
1/m2
pA
%
feet

Not Needed
Not Needed
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Valley Camp Coal Company
Q07 .11.1060

Ditoch D344
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Channel Section

GENERAL CRITERIA Design Flow:
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GENERAL CRITERIA:
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Funot+ Caloculation
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Trapesz Dldal Chann@l Flow Lalculatlons u51ng Hannlngs Fquatlmn

Cllent‘ Vallev Camp Dmal Company
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Trapezoldal Chahnei Flow Calculations using Mannings Equatioﬁ

Client: Valley Camp Coal Company Date: QE—-May—-89
Froject No.: 007.11.100 Time: G8: 12 AM
Channel Section: D37 Computed: DEM
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Trapezoidal Channel Flow Calculations uaing\ﬁannings Eauation
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Valley Camp Coal Company

L.owpyr D37
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Trapezoidal Channel Flow Calculations using Mannings Eguation
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Trapezoidal Channel Flow Cal
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Channel Section
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FROJECT 3 VMalley Camo Coal — D328 Runotf
AREA= -5 ACRES

AVERABE BASIN SLOFE= 27.7 FERCENT

CURVE NUMBER= 920.0

DESIGN STORM= 1.35 INCHES

STORM DURATION= 6.0 HOURS

HYDRAULIC LENGTH= 175, FEET

MIMIMUM INFILTRATION RATE= £ 20 ITMAHR
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Trapezoidal Channel Flow Calculations using Mannings Eguation

Client: Valley Camp Ccoal Company Date: 0O4-May—-89
Froject No.: 0Q07.,11.100 Time: G4:0d FM
Channel Section: D-444 Computed: DEH
UNITS
GENERAL CRITERIA:X Design Flow: 0.473 cfs
Bottom Width: 0.0 foet
Side Slopel: 2.0 1/mi1
Side Slopel: 2.0 1/m2
Friction Factor: 0.030
Min. Bottom Slope: O.10 ft/ft
Max. EBottom Slope: 0.10 tt/ft
Freeboard: 0.50 feet
CALCULLATION: Depth (Min., Flow):s 0,25 feet
{Channel Depth) On/1.49(8)1/2= D.027
ARYZ/ 3= 0.027
Feguired Depths: 0.75 feet
Arese Q.12 s
Ferimeter: 1.10 Teet
Hydraulic Radius: Ot feet
Velocity: 2.88 Ftrisec
Riprap Ck (VI57) Not MNeeded
CALCULATION: Depth (Max. Flow): .25 et
(Velocity Check) Grndl 49831 7/2= 0L OET
PR ES De= L ET
Reguired Depth: .75 Teet
Areas Q.12 8 2 o
Ferimeter: 1.1 featl
Hydraulic Radius: G.11 teat
Velooity: .58 Ffiizmec
Fiprap Gk (W<E?)s Mot Nesdsd

MNemded
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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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