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OUTFLO\.LS
HYDROGRAPH

CFS

QPIN=12.8171 INCHES
SCS 6-hour

UNIT
HYDROGRAPH

CFS .

RAINFALL
EXCESS
INCHES

Ru~mFF

H.\CHES

QPCFS= 2.58 CFS
ITERATIONS= 8

ACCU\,,1ULATED
RAINFALL

INCHES
TI!'"lE
HOURS

===========================================================;==

TP= .0585 HOURS
C3= 63:r 1~756

AREA= .2 ACRES
AVERAGE BASIN SLOPE= 24.4 PERCENT
CURVE NUMBER= 94.6
DESIGN STORM~ 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 200. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR
USER INPUT TIME OF CONCENTRATION= .09 HOURSI
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Trapezoidal Channel Flow Caleulations using Mannings Equation

o
L
L Client: Valley Camp Coal Company

Proje~t No.: 007.11.100
Channel Section: Ditch D-12A

Date:
Time:

Computed:

16-!'1a.y-89
02: 13 P!"1

PGH

I
\

L

I
I

!
\.-

I

L
i
I
I
'--'

GENERAL CRITERIA:

C{~LCULATION:

(Channel Depth)

Desi gn Flm·g
Bottom i~Jidth:

Sid ~2 Slope 1 :
Side Slope2:
Friction Factor:
Min. Bottom Slope:
t1a>:. Bottom Slope:
Freeboard:

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

A <R) 2r.::.=

O. 19
0.0
2. (;
2.0

0.030
(>K £)2

(). i)2

0.50

():I (l27
() I; (127

UNITS
cfs

feet
l/ml
1/m2

ft/ft
ft/ft
feet

feet

~)~ 11 feet
1.6(} ft/sec
Not l'.ieeded

feet
ft:2

feet

0.74

Hydraulic Radius:
VE,,1 Dci ty:
Riprap ek (V<5?)~

L
I

L

L
Depth (Ma>~:: Flow):

Qr1./ 3. " .!t(? (~3) 1./2==:

P~(R)~2/3:".=.

feet.

():r (}27

,

L

L
Hydra\Jlic Radius:

Riprap Ck (V<S?):

'feet
0.12

feet
~) K 11 feet
.L :: t::JJ._J f t./ ::.ec

I
L

L
L
L

Minu Bottorn Sl(~pe

Ma>~J: Bottofn Slope
Minn Charr1el Depth~

F:i Pl" E~P:

:2:: (i

'2 = i.)

(i:: (}:2
();: ()2

l/ml

-ft./ft
.r- t ../ -f: o!.7.

I
L..

I

L
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CLIENT _~I!~u..I""d;p;y<:::L...LA-L!~'ZI!IL _
PROJECT_C;L...C7'ZI;:.sd.LL.'J1L..1.I7':....-- _

FEATURE_---:-:;-=;--;-;-:-~------_-_

PROJECT NO. ()O Z II, 10<:2

SHEET_I OF__

COMPUTED Dar
CHECKED-r--r-:--­
DATE 51/

I
I
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I
l.-

L
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4c1 L£V677f-:~ /

~PE = (Z'70) 5(/00) ~ 31,(Pl'
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fcgleuhlecl EI107'7 ~J't)/; 0,71ch
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53{) II FEET

i.55 INCHES

,.., ...... ,"

-, L ll' '::.

MINIMUM INFILTRATION RATE= uOO IN/HR

Cl...!F:\,lE NUi"1BEP=
DEE I G!\i S TCIF:f'1=

HYDRAULIC LENGTH=

o
L
L
L

QPCFS= 27~42 CPS QP'IN=31y6i69 INCHES

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

RAINFALL RUNOFF EXCESS HYDROGRAPH HYDROGRAPH
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Camp Coal - D-12C Runoff Calculations



Valley Camp Coal - D-12C Runoff Calculation

1.59
1. 61
1.63
1. 65

1.68
1.70

2.41

2.46
2. it-8
2.5(}
2,,52
2,,53

2.60

• 1

..• "2372'
.2424
;,2476

.8673
::8877
n 9(>8(;

.9283

.935(>

.9·405

.9460

.9515
"957t)
.9625

·0003 ·5
0003 ..,· .-k

;, (}~)(}3 · 1

·0004

.01 15 ·0 ·06

·01 17 · (> .06

·2249 ·01 19 ·0 Q-,(>6

·237(> ·0121 ·0 ·07

·2492 ·0123 · (; · (}7

261 '7 (>125 0 ()7· .' · · ··274·q· ·0126 · (} ·(ij

·2786 ·0042 ·0 ·07

·2820 · (>(>35 ·0 ·06
2855 .............- (> 05· · '-_1t._'.,::,;::, · ··289(l ·Ot)35 ·0 ·04

·2925 ·(i(l35 ·(> ·(>3

·296(} ·()t)35 ·(; ·(j2

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

HYDROGRAPH PEAK=
T I t'1E TD PEAI<=
F:UNOFF VOLUNE=

II (j7 cfs
2.50 Hour=.

.00 (::)cre-Feet
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lAih.z;>e;sp .

~m//7 ~ 2%

,smaj. ~ 2%

SHEET__OF

COMPUTEO~d=
F

CHECKED---r~ ___

DATE

-6y -irajJt:ZlJ/dalCIn;nef
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--r
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Valley Camp Coal - D-12D Runoff Calculations

10. (; ·00
6 . 5 ·00
4. () ·(;(;

2 . -:; (lQ*.... ·1 ·3 .01

·7 ·01

·4 .01
'""} (12·,,;. ·· :I. .02

·(; ·02

·0 1·28

·(I 1·29
.0 1 .31

·0 1·32

·(j 1 ·33
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·(l 1·21

·(; 1 ·04

·() ·86

· (} ·71

· ~) ·59
• (}()36

• () 125

:z (}()35

If ()(}35

or (>(>99

• (j(>(>2

"' (i(}35

" (;(>3l:J

• (JOCH)

.0127

.0128

.0129

.0124

.0001
• 0001
.0001
• 0002
.0002
.0002
.0002
.0002
.0002

.0000

a3977

.3621
• :::::749

" (H)14

.401:::;;
• ,4·048
.4083
• ·q,119
.4155
.4190

.3879

.3493

.3242

.3367

.0016

.0018

.0021

.0008

.0010
~ 0012'

.0005
" i)(}(>7

II 95()2

.9185

.93·16

. '71362

.8841

,,8325

" 9(>13

,9548

.9455

,.9595

.8497

.8669

-. !. - - -, ,- - '.

>.1632.'
.1658
.1683
.1709
.1734
.1760.
.1786
.1811
.1837
.1862
.1888
.1913

~2 ... 6(>

2,,48

2,,58

1 ..,.,"""./. " ._:l,....!

l.32

2.46

2.49
2.51

1.38

1.33

2.43
2.41

1.29
1. 30

1. 24
1.26

1.23

1 ~15';
1;{7:G
1. 18 ,.'
1.20
1. 21

AREA= 1.6 ACRES
AVERAGE BASIN SLOPE=
CURVE' NU"'1BER=I.
DESIGN STOR~ "~:~c,'.'I~rcHEs'"

> - -," - ';'::-'~""\ "- ',: +-' " ,'; '.
STORM DURATI ,,~~O~cHOUR

HYDRAULIC .LENGT)~1.;)<s';i;"I<'C'750.;:\{~:
!"lINIMU!"1 INFILTRATION RATE=

TP= • 0600 HOURS ,">
C3= 61.6165 . ,::,:;. "~;"

-yc;,., ;.-(~~~-tf)):-=:-·:~::~~~ ';

HYDROGRAPH PEAK=
T I i"11:: TO PE~lt<=

F?LJNDFF 1,/OLU1'lE:::::
2., 5(>

.12

cfs:·
Hour-s
Prcre-Feet.



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

1. 01 feet
0.52 .ft2
2.28.feet
O. 23 ·:f~e't
2.60 .ftlsec
Not Needed

CI~LCULATION:

(J.)!21oci't\/ Cl'"1eck)
Depth (Max. Flow):

Qn/1.49(S) 1/2:::::
A (R) 2/3::-.::

0.51
0.193
0.194

feet

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

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

1.01 feet
Not Needed

DESIGN CF:ITEF:IA: Bot tom [,.Ji dth:
Side Slope 1:
Side Slope 2:
MIn. Bottom Slope
Max. Bottom Slope
Min. Channel Depth:
Riprar·:J:

(},. ()

2:. (}
2" ()

(}" (>2
()a (j2

feet
l/ml
1/m2
ft/ft
ft/·ft
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FEATURE ,

PROJECT NO. OC/z 1/./00
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DATE
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ClJRVE NUMBER=~ 93_3
DESIGN STORM= 1.55 INCHES

[

L AVERAGE BASIN SLOPE=

S'fG!~M DURATION= 6wO HOURS
HYDRAULIC LENGTH=
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A\JERAGE BASIN SLOPE= 42.4 PERCENT
CUF\)E r.iUr···iBER= 80. 1
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS

S(H). FEETHYDRAULIC LENGTH=

I
L

L

L QPCFS= 35~12

;:j{::S t.::-hC}l.tr

I f··H:: t-H::: S
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OUTFL.OW
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J. J. ,: ... :~

UNIT
H\tT)F:OGPAPH
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EXCESS
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Trapezoidal Channel Flow Calculations using Mannings Equat~on

3

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

Channel Section: D-13A

Date:
Time:

CompLlted:

12-Jul-89
02: 13 PM

DEH

I
L

:

L

GENERAL CRITERIA:

CALCULATION:
(Charme I Depth)

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

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

A(R)2/3=

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

UNITS
0.60 cfs
0.0 feet
2.0 llml
2.0 11m2

0.030
0 . .030 ft/ft
0.180 ft/ft
0.50 feet

0.35 feet
0.070
0.071

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

L

CALCULATION:
(Velocity Check)

Depth CMa>;. S):
Qn/1.49(S)1/2=

A(R)2/3=

().25
0.029
0.029

feet

!
L

i
L

L

L

L

L
I
I..-

L

DES I 5i\l CHI TEF;I A:

l::;:equi red Dep-th:
Area:
Perimeter:
Hydraulic Radius:
Velocitx:
Riprap ck (V<5?):

Bottom Width:
Side Slope 1:
Side Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Min Channel Depth:
F:i pl". cip (fi!in S)::
Ripr<..~p (1~1a>: S)::

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

0.0 feet
2. () l/m1
2. () 1/m2
::::: IJ ()

-,
I.

18.0 %
0.85 feet
Not Nr:!eded
Not Needed
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PROJECT if
FEATURE ,D-/39
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SHEET_i_OF
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I
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I
L AVERAGE BASIN SLOPE= 43~7 PERCENT

CURVE NUMBER=, 80.7
DESIGN STORM= 1~55 INCHES
STORM DURATION= 6xO HOURS

•... ;--;-..
i....·r.. .:--.:;

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

L
Client: Valley Camp Coal Co.

Project No.: 007.11.100
Channel Section: D-13B

Date:
Time:

CompLlted:

12-Jul-89
02: 18 PM

DEH

i

',--

i
l.-

L

L

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

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

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

A(R)2/3=

0.66
O~O

2.0
15.0

(1.030
0.150
0 .. 350
0.50

0.15
0.034
0.034

UNITS
cfs

feet
llml
11m2

ft/ft
ft/ft
feet

feet

I
l.- Required Depth:

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

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

L
U~LCULAT I ON:

(Velocity Check)
Depth (Ma~·:.. S):
Qn/1.49(S)1/2=

A(R)2l3=

0.13
0.023
() II ()2~:

feet

l::;;equ,i f-ed Depth:
Area:
Perimeter:
Hydraulic Radius:
Velocitx:
Riprap ~k (V<5?):

0 .. 63 'feet
0.14 ft2
2.25 'fee"t
0.06 feet
4.59 f·tlsec
Not Needed

(>.65 -feet
l"'·jot l\lf=:eded
Not Needed

i
l.-

L

L

DESl GN CF: I TERI t4: Bottom vHdth:
Side Slope 1:
Side Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Min Channel Depth:
r:;:i pl'"ap (i"iin S):
Riprap (f1a:-: S):

() • (j

15.0
15.0
35" ()

feet
1/ml
1il112
./
I.
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i
L.

!
L

HtiRSER
tiLLER

& LUCEmc

D-/5
. -.-

:~:JNETCT~
FEATURE //-/L
PROJECT NO. e:t!>Z'//' /00

= J/.45av
::: C;.2
= /,~

.. /.s-
= /.0
; t),26

SHEET---l- OF

COMPUTED ~~
7

CHECKED~~___

DATE ,~//J / A9

/I
0.25
~2­
/.5'
/ ..S-
/.0

i
:.......

L

L

i
L-

;

L

6'2
~·J{81
/3'27

tl7Z3
o."9~

0./£5S'"-4>~ o. 'It5 eN -= gzB

IktJjJilaJun ::; I.~ /nchM (ILJ V'/ it- /,,, )

IUjd/auhG lenrK -::: 9tl:> /b-I
5h -:. (?S-4:>S-)(zs-)UOO) = 30":0%

ope ~~() (<<Z) '/)

I2vn -6r~ Calcu~~?~: tf)mr= /.57ck

i

\
L.

I

L.

L

I,
L-

L
I
:.......

I.......

~
;S~i/7 =2/{
~m~=2Z

-6y frCljJe?zJ,cIa/ cUf{fn

6:-0) H=Z J /1=0.03

() ~ Z. toCJ -r"~ L~D .,ee-/CG ~

NO {/h"/.A/4 /IIGZSSlT7Zj
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L
Valley Carnp Coal - D-15 Run{~f'f Calcula·tions

AREA= 4.2 ACRES
AVERAGE BASIN SLOPE= 35.0 PERCENT
CURVE NUMBER= 82.8
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 900. FEET
!"1I!'.iH1U!"1 INFILTRPjTION Rr=-nE:= .00 IN/HR

TP= .0501 HOURS QPCFS= 63.36 CFS
ITERATIONS= 8

QPIN=14.9611 INCHES
8CS 6-hour

I
'-- ==============================================================

TIi"1E
HOURS

~)CCUt'1ULATED

RAINFALL RUNOFF
INCHES INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAl?H

CFS

OUTFLOW
HYDROGRI=-iPH

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

2.04

2.(>7

.3994

.4186

.4377

.4569
:f 4·76(i
= ·4952

.0000
;z (iCiCle;

Jl {)(>(>2

.0017
u ()(J29

.0000.()(;()()

.0002
II f)(}()\~

II (i(>(i9

or (}() 12

12.8
48.5

5::::;.6
~':::5:: 7

.00

.00

.02
:I (}5

i 1
~ .L .L

L

L

:2. "i.q.
2.15

~2;: 22

II 533~5

.5718

.5910

.6101

.004;:':.;
:: (}()f.J:3

~ (}(}85

.0109

.01:::':;·7
:I (}167
:; f)2()(i

-, ~:) () 1. ~.!

:f (i(11 :-=1

n (i(>22

:; ()(:35

:2() a ·Yo

511 (}

1.0

::2

1118

11 __ I.~.~

.41

.48

" ./ t:~

:t " ()()

1.54

.. --\0"'"

1. " .;;. ..~,

1. 49

()

I' (i

II ~)

/: (i

': ()

;: ()

:: (i

....
.: !'.)

·z .t J. ,I::: J.

" 1 .L ".) .::..:

.......R·.-V
:: .t \_'.::: /

n ()7i-31

:: (}f:r~7 .y.

...... ,,'·'v.l-':'.,+ / .l

:1 ~:32()8

:: 859l

2 .., ·{~·9

.,::: :: ::~:.~ '':::
t·,: ';:~'7

...:::::: -'+!.)

L

r -

L
I

I
'--

,
I

L
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L
Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Ditch D-15

Di:tte:
Time:

Computed:

11-l"1ay-89
11: 39 f~t'1

PGH

i
'--

GENERAL CRITERIA: Design Flow:
Bottom !,'h dth:
Side Slopel:
Side Slope2:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Fr-E'E?board:

• <::"~

1" .....'.1

(; J: (;

2.0
2. (>

(>:r ()3(>

0.02
0.02
(; = 5(>

UNITS
cfs

feet
l/ml
1/m2

ft/ft
ft/ft
feet

I
I--

CALCULATION:
(Channel Depth)

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

i)# 54
0.224

feet

Required Depth:

Per i metero:
Hydraulic Radius:
~)elocity:

feet
(!u 58 ft.2
2.41 feet
0.24 feet
2" 69 ft/~5ec:

feet

feet

...... 1I..s.::::;; .1+ 1

1 ~ (}.L1­

c) I; ~;8

\lel CJci t.~/~

Riprap Ck (V<5?)~

.... , r-." :-. , '....
Fi 1•. r-:~ } .::.::.... ..::= :-.:::

Hydraulic Radius:

F~E~C.1L\i tOf-:=Cl :O{'3pth ~

(::),°r-2;::\ :

F'erifnF.;:>tr-2r:

Depth (Ma>~~ Flow):

L
I
L

L

t; +:. /·f t.

-f (? (:.::' t.
1. ./mJ.

() -. ()

:••••1 ,~ ••-

Min. Chan!~el Depth~

::'-3 i ci (2 S 1 C:;i::! E: 1 ~

S:L d E~ ~:3 J C)P E~ ~;;;: ~~L

L
L
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L
i
i
L-

,

L...

HIIRSER
IILLER

& LUCEmc

CLIENT [/%f~ ·fU?1fl
PROJECT t
FEATURE J:)~tP/1 .
PROJECT NO. ?!OZ//./OO

-:. s: / ae-­
::: O,Z-~
'= Z·Lf ~
= 1.6 a(..,.
= 1·0 tk

SHEET --'--- OF

COMPUTED~~
CHECKED~/~______

DATE~IJl!Aq

cA./ A

98 tJ,z
90 7.1-
70 .. 1,5"
70 /~()!

I

L

i
L-

!
i

L

I

i
L

r

I
L

i
L

I
i..-

L

I

I
L-

L

L
I
'--

.....~

/.329'/

~'.~~
.. IJJ8S-

Q=O.'!07 cAl -8'132-

ll~cijJ;-;f;hm= /.~ ;n~kJ. (IO yr/ (Ph,;)

h'fdrauh-C Lt!1Jf4:, /1L/S-

s/OfJe ~ (Z8?sX"Zs) {lOll) =3/. (",70
~/d;Z) (5: I) . C

RtJn-/)~/ tJlcula~bn·- 4k-=- 2./3 d'
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L

L

H£lRSER
lIllER

&lUCEmc
cc_':~PROJECT ~

FEATURE -

PROJECT NO. 007. /1./0()

SHEET~OF
COMPUTED ~~
CHECKED ;rr--~___
DATE k//7/A9

f,
L

!
~

L
l
"-

D~=o.8 ~

~k~1 21Z> = /.D ;1j;' add/Jfch~SQk£~C~ Clf14
/tLc:Uaec/ /n:?/nk-nObJ.

rr~ Jab'" S--/ (!/rban SmlJl. Pt4;}z~tet Cu~/t:Z I1hHuq
I/K 2 ~ Wr/flrl-Jnt:!auyhbh £;;7' /7Ch')

D5?J ;O?~ is c~/ .,{'ec( {J4 ;12)//trW1

he L- / /
--=-~;;:::= % ¥mafia" -M4/J .7hft/1lJ1tZto fC

6/f/t'17 S/-&/~ 120d dt/11~/J.
UKI91t o:;,cItto )
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L

HlinSER
IILLER

& LUCEmc
:~~:::T ~{1'/1djil
FEATURE Z?-~iI
PROJECT NO. L)() 7./ /- IO()

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

L

i
L

'-- ---,.::- Vari~s

L

5.50 1.0.05 .10

SIEVE SIZE IN INCHES

.005 .01

V/V V"
~-

-
1,011 i/ ~1oI' V

I jV ~ I!

j i j V I I
, I I , (--

V !' IJ
'( V I~ I' II ,

) .l
I:f" I) I;IJ III " J ~

I 1 I IJ I Jr-- II

V 1/ 1/
i;' / / ~

~
....

~
~

"" -~o
.001

10

100

.... 90

5a>
u:i
3: 70
~
CD 00
a::
1JJ50z
L&: 40....
~~
u
ffi20
Q..

L

FIGURE 5-2. GRADATION CURVES FOR GRANULAR BEDDING

L

L
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i
L-

i

L

,

i
~

HliRSER
lILLER

& LUCEmc

CLIENT ~ftf1mf2
PROJECT ~

FEATURE D -1/etJ
PROJECT NO.' t:lL?'Z-II./Ot>

.........................................................-.,. .... ,.... .........
v....,.. ....- ......... - .

DISCH""GE. eh

SHEETL OF--r-­

COMPUTED~
I

CHECKED-r--.f----

DATE S-- 2

..-+-+-~~

,

'--

L

Fi~re 1·15. OlSign of outlet prolllCtion - minimum tlIi1_. condition ITW< 0.6 dillll.l '
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,
'---

i
'---

L

L
I
I
I

'--

HIiRSER
IILLER

& LUCEmc

--, -~

Llsi<::i~-I
~e;

-
d==l.t:> '

-C::l.~~d..9"I?--+"""

20'

SHEET~OF---r­

COMPUTED ~~-t----­
CHECKED~J'~~ __

DATE

~I

r

L

I
L.....

I
L.....
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l
AREA= 5.1 ACRES
AVERP~GE Bf'.~S I j\1 SLOPE::::: 31 . 6 PERCENT
CURVE NUMBER= 84.3
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1415. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0720 HOURS QPCFS= 53.55 CFS
I TERt;T I ONS= 8

QPIN=10.4128 INCHES
SCS 6'-hour-

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

f::iCCUt-1ULA TED
TIME RAINFALL
HOURS INCHES

RAINFALL
RUNOFF EXCESS
INCHES INCHES

UNIT
HYDROGRAPH

CFS .

OUTFLOIJJ
HYDROGRAPH

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

2# (l(i

2;1 (>2
2u i)3
2. (}5

2" (ll

.3591
-to - C" I

• '':''/;;;;0

.3921

.4087
::4252
It 44·17

.0002

.00-15
• (j(>2S

:t (:(}()(>.()()()()

~ (>(ii)2

.0005
,. (;(;(}8

.0010

16.6

:J ()()

.00

Q (H)

.04
~: .t~i·582 n (}(>38 :I (H)13 5(;;; 2 .. ~)8

.n", ..._.

...::: ~I 1 ;..) • lJ.748 .-..... 01 r--
= 1._' l;•.J 1 ~:.;,

L

I

I.-

2.19
2 ~ 2()

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

..::.. " .:;.. :._'

2 " ~:::;()

,-', !:::'.,
-,::." -._.: .L

::4913
.. ::.' I•.) ./ ;~:j

.524:::;:

.5408
· 557'~!·

:; ,::5/ 1 -.

~:i'~:"'::(';
:: _'.,: ..

.0071

.0114

:: (i~22~3

:t ().f1·1. f:3
.. ().t~~:~~ 1.

:a C)()2~)

:: C)i)23
:I (H)25

,,0027

R (}().1t2

:: (H)·Y·4

!.)!.. ~.u... ··

--r'-r .:._1 .._:;: .J.

11.7
'7 "7
.: :z l

.:;;:

:: ......

,. 2(}

.35
• .<.1-4
::52
"b1

.,78

" t?':l­
1.02
oS ......

J. n .t 1._1

1 " '1<::

:2;; 1. ~2

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

.!. u .,:.... , ....

:-.": "-', A,•••
..:.. ;; .

..-:: "!"~

:: (},,0019
., ()() l S;

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

:1 .!. J:+l. .1.q.

., 1. "~'.t. .1.

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

"'; !;;:'t::)
,;.. " ~_.' "

: .... ::::;"::'

\

L

L

L

i
L
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Valley Camp Coal - D-16A Runoff Calculations
(Continued)

===:========'=========='===========.===='========'=============?======

L T I t'lE
HDUFS

ACCUl"1ULATED
RAINFALL

It'\!CHES
RUNOFF
INCHES

RAINFALL
EXCES~

INCHES

UNIT
HYDROGRr~'!PH

CFS

OUTFLOW
HYDROGRPIPH

CFS
;;~===.:.===::::::::::::===:::::===:=:::=:=:::::::::::.":=:::::===::::==:::;:::::.===::::==::::::::=::-.::::::=::: ==================

2.61 .9633 .1423 .0019 • (i 1.08
=====================================================;========

L
L
L
L
L
L
L
L
L
l
I
I
'--

I

L

L
L
L

HYDROGRAPH PEAK=
TI 1'1E TO PEAI<=
RUNOFF VOLUl"1E=

2.13 cfs
2.52. HOLtrS

.19 Acre-Feet
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-----------~~-~-~---~--------~-------~~--------~---------------------

Tr~pezoidal Channel Flow Calculations using Mannings Equationf
i
i
l-

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Ditch D-16A

Date: 12-t'1ay-89
Time: 10:45 AM

Computed: PGH

i
I

L

(

L

L

GENERAL CRITERIA: Design Flo!",;
Bottom Width:
Side Slope1:
Side Slope2:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

2. 1 ~3

3. ()
2. ()
2.0

0.030
0.08
0.15

IJt~~ I TS
cfs

feet
l/ml
1/m2

ftift
ft/ft
feet

L
CALCULATION:

(Chi:mm,::,l Depth)
Depth (Minu Flew):

Qn/1.49(S) 1/2:::::
0.17

L
():& 67
f):: 55
:::;;" 74

f;:2
feet

L
Hydraulic R2diu5~

Riprap Ck <V<5?):

(}:t 15 feet

L
.-. .1 '"'

!••. f:: .J.:+

•.••.:" r·o.
t.):•.L .l...:::

1:. ·l... "'.c. .J••
; ' .. ," . ' .

:2 n t)

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

1./ fn 1

'r::~ r"', +. +- !~~ r1"': ::::::.~ , ~...; 1:::-
•• ' ' .. "••_':,: ·'_0" .: !'" ....•

::31 <:J r:) ~:::: :L::
S 1 c:~ r3 {.::;: .~_

r-
to-

L
L

L
[

L
L
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I

.06 .08 .10.03 .04

CHANNEL SLOPE, So lft./ft.)

.02

MAXIMUM PERMISSIBLE DEPTH OF' FLOW (d max)

FOR CHANNELS LINED WITH ROCK RIPRAP
'lip

56 Y/..;. .63QS D'SD

~LTTl lnT I I , I I I I I I Ill±
- .

I- -Ir- -

~,
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--- ,

-
!
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;

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

-~ ~ ~ ~
,

-
../ ,
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I
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...... !
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I
i-
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i
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:

~
;> =
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- "
~

. "
~
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-- .Q

- 6'0 "'; I

- ~ ~ "'" "~~i2~. ~~.
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" ! I"- " ...... "'- '·SQ.-' ::s

"" "
~

~
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~ I" ~J~~ -~

I~'~
.&;,•.

. -i-
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~
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5°50
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- dmall• =
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'- ~ So
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0.01

D.2

5.0

4.0

3.0

D.15

10.0
9.0

8.D

1.0

6.0

20.0

15.0

Z.D

:5 1.5..e
."

%...
A.
W

1.0Q

~ 0.9Q
..J
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:;;
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:;;

~ 0.6
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0.5

0.4
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L

HaRSER
allER

&lUCEIRC
~::JNE:T ~:~irh~D
FEATURE 1) - /IR B
PROJECT NO. 00"7, I (, IDO

SHEET_I_ OF__
COMPUTED fJEl--l
CHECKED ,..----+,,-,,--_

DATE 511

L

I): 3.7~ L 5-0 of-

A0 /.;NI~ d-tiJU/,2-D:>. ~

tl . I)..C1;:: 1.0

7:1 ');;gj>~()idiz-/ ~hC1l1f1d

/;;;. 0..) 111; ~ 1::-1),1)3

L

L
L
L
L

L

L
L

L

L

L
L
L
L
L
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L

val.Ley Camp Coal - D-16B Runoff Calcula'tions

AREA= .7 ACRES
~;VERAGE BASIN SLOPE= 33.6 PERCENT
CURVE !'.fUr'lEER= 90.0
DESIGN STORM:: 1. 55 INCf-IES
STORt"1 DURAT ION= 6.0 HOURS
HYDRAULIC LENGTH=400. FEET

I MINIMUM INFILTRATION RATE= .DO IN/HR
L

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

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

TP= .0205 HOURS
C3"= 179 . 9552

QPCFS= 25~77 It'.ICHES

" ()(;

II (j()

:: ()()

OUTFLOW
HYDROGRAPH

CFS

.0

8.4

QPIt-.j=36.5095
BeS ,~-r10Ltr

UNIT
HYDROGRAP.H

CFS

:: (i(i(>(}

# ()(>()()

• (H)(H).0000
" (i(>(i(i

.0000

ITERf-1TIOj\·jS= 8

RAINFALL
RUNOFF EXCESS
INCHES INCHES

• 22(i3

.2:324
,,2263

ACCUMULATED
RAINFt;LL

INCHES

1.54

T I t"1E
HOURS

L

L
L

L
1.60
1. 62 u (H)(}4

II (1~)

.00

:r :i. .L~

= ·4·9

:r24
:: 1:.5

.4·8

.49

:: ()

:: (i

:: (;

.0

~ (i 142

.01:31

.0:1.3·'1·

It •.::~ / 'I'D

U .:::: .." 1 ....

" :219()

II 179(i

.2·lj·71

,.-. ...... , '-
;~ "'f ·.:>b./

,'-... '--••1

.: "-)' Cl.:::: .1.

.7901

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

2.46

:2.:: :::;,~3
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TY-apezoidal Channel Flow Calculations using Mannings Equation

"13.~

---------------------------,----~-------------------------------------

1:2--i"1ay-89
09: 53 l~t'1

PGH
Time:

Computed:

Client: Valley Canlp Coal Company
Project No.: 007.11.100

Channel Section: Ditch 0-168
!
L

o
L
L

I
L

I
L

I
L

GENERAL CRiTERIA: Design Flow:
Bottom Width:
Si de Slope 1 :
Side Slcpe2:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
F!'"eeboaJ~d:

0.50
0.0
2. i)

2.0
(; II (>3i)

0.01
0.10

UNITS
cfs

feet
1/m1
11m2

ft/ft
ft/ft
feet

I
L

CALCULATION:
(Chi:.innel Depth:>

[)ep-tJl (rlinn Flo\:\!) ~

Qr1./1 II ·49 (8) 1./2=

.-.. ....-.
1._1:'f J.fJ._.t

(i:r 1(>1
feet

feet.

feet
ft2

feet

1:: 56 ft/:.ec

t)=r 32

():: ()3~2

Hydraulic ~~adit~s:

Riprap Ck (V<5?):

t.': f:::,l i~'- ~ + '\.' '-" ~••.:.. ".-. ? ::

Hydraulic Radius:

\

L

I
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i
I

L

!,
"-

L
L

,,
i
L.

I
I

L

,-... .-.
.•:.:~ :: !,)

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

.: :"',
:..) 0:;

..:. . :-~.) .' rr· .'

.{'::+ ./ ....::.j..

L
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o
L
L
L

HliRSER
lILLER

& LUCEmc

SHEET-'--OF-r---

COMPUTED ~~~~~~_____r

Q

/'1 ~/t~/dal cIe.f';jn

.6;..0 ~ H= 2.J 7 -=0.03

11,:=2- 73 ~AA:.. L S-H~ ~

~ Vi7;11117~afSClI'lf
I

9tJ
70
7S-

tJ.7Z?
o.oClt.i

"O./go-

Q=- tJ. Z5"6

, #~ClI";6~~ =/.e;-=;-/"nchtN (/OYI; ~A/ )

li;drauii 1e')1~ 75lJ*~/

slope -= ~57o){Z5"Y/~) -:: L!3%
4:3;£=.o (2. /) ~

RVI1-C>ff tai-alahbn; ~= D 4'4:' c:6
lJ/ih !Je,S/qn:

~ .

$n/11 ~ zz
~~ .. S%

L
L
L
L
L
L
L
I·

L

L
L
L
L
L
L
L



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

OUTFLOf,1;
HYDROGRAPH

CFS

QPIN=16.5406 INCHES
SCS 6-hour

UNIT
HYDROGR1~PH

CFS

RAINFALL
EXCESS
INCHES

RUl\.IOFF
INCHES

QPCFS= 35.03 CFS
ITEPATIONS= 8

ACCU!"lULATED
RAINFALL

INCHES
Tlf"iE
HOURS

TP= .0453 HOURS
C3= 81.5285

•

,",..,"'.", ., :",
~~. ~'"',: Li~,.i ;'::.." ... ~

AREA::: 2ul ACRES
AVERAGE BASIN SLOPE= 43.0 PERCENT
CURVE I\.IUf-1BER= 78. 1
DES I GN STOR!"l:::; 1. 55 INCHES
STOR!"l DURATION= 6. (1 HOURS
HYDRAULIC LENGTH= 750. FEET
!"lINI\"lltr-l INFILTRATION RATE= .00 IN/HR

L

o
[

L
L

==============================================================
I
~

L

L
I
L..

2.18
2.19
2.21
2 .. 22
2.24
2"25

2:r :3()
...... -v d

"'::::r ·.:';:1

I"" -=!'-::.,:.. ~ ._t o_'

2::34-

.5582
w5755
.5929
.6102
,,6275
.. 6448
~6622

a ,S795
.6968
.7142
n 731 ~t

• 74·88

.0000

.0000

.0004

.0009

.0015
:z ()(i24

• i)()35

.0048

.0063
I: (}(i8()

,0098
,,(}11E~

.0000

.0000

.0003
# (j(l(>5

II (>(}(}7

;r i)i)(;9

.0011
II (;(:13

:a \)~)18

It (>i)2(i

7.1
26.8
35;r(;

29.6
19.7
11.3

.00

.00

.00

.01
• ()3

zr (i5

ZI ()8

,,10
.13
1# 16
.18
.21

I
L

L
L
I
L~

...., -=!'L
~:t ••_l~l

..._ .r .~+ ....::

.'::::I·q ·,.:>

.,:..;: ·(~:5

2. ·(j·8

:2.-: 51

:2.,6()

;: 7~::,62
,,7835
:18(;(/8

:, ~...~ _~••' ...:•• i••J'

I·... --:"···~ .--..

.. "7 ..::~ / .,.:::

.0140

.0164
:J (:1.89

.. 0341
.-••.."• ....,. z

u t ..J••)/ b

.-. JI ""1""-
,. !·.)J.t.'::':::5

It (},4 i t·t::

;r (}(}22

.. 0024
:; (H)25

~ ()(i27

It (i(i3·Y·

:1 (j()35

;: ()~) 1 J.

II (j

.0
,,0

:: (J

.0

.0

:1:29

.41

.dO::::
;I J ,_,

.46

~L
JJ '_".-J

;
::: .!•..~
:: .i. ./
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Trapezoidal Channel Flow Calculations using Mannings Equation

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

PGH

10-t-lay-89
03: 00 Pt-l

feet

ftlft
ft/ft
feet

UNITS
cfs

feet
llml
1/m2

Date:
Time:

CompLlted:

0.34

(;" 5(>

(; = (}66
(1= i)66

0.0
2.0
2.0

0.030
0.02
0.05

A(R)2/3=

Depth (Min. Flow):
Qn./ 1 • 4-9 (S) 1./ 2:::::

Desi gn Fl mog

Bottom Width:
Si de Sl opel:
Side Slope2:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Ditch D-18A

Ct~LCUL!~TION:

(ChEmnf.~l Depth)

GENERAL CRITERIA:

I
I
'--

I

L

:
I
l-

L

L

o
[

L

[
L

r
l
i......

F<eqLlir-E?ci Depth:

Hydraulic Radius:
~./elc:~cit~l~

Riprap C~~ (V<S?):

f{~et·.

ft2
1.52 feet
O. 15 -feet
1:z 99 f·t/=.ec
i\!ot !\.Ieeded

L
...... , .. IJ ••...." ".--..", .. " ...-.

t·,·! r'i.f .i. :: .<+ ":' :.. :;::. -) 1 / .:::: :::= 0,,042
I). (ill::

ft~2

:2;; f)

.t ./ rn J.

() :: ~)

Hydr-aulic Radius:
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L
L

L

L

L
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SHEET_OF

COMPUTED'~
CHECKED~,II~____

DATE U/"()

-= /.lP5av
"'0·7

. =0.2-
- tJJ~ 5"
: eJ.Z5

- ~ ._- ,--.

62
0.+8(-

C). ISS­
O.t1~
O~7Z3 .. ,....
t!i-=().383

(IOYII 1ft/;,;J

4«c:...
(),Z6
0·7
O·L
(}.:5:J '

eN-· - ­
85
7S-
70
90

?/etljJlJ;;Jtm -= /5"> //JCh~.J

ArcirClUIe kl1~:- %60-,Ct
-/ =- (~)(26X/~) _ ?/l <'l

5yqpe '. ( //) - ;;)",.6
£,q/GlPO /.-r

I&n-tYI'Uikttk-htJn: t1: O.5/c/7
?>

~ ~,,{dJ7q/dt-Jiu a~CtjJO-kef
~ zw ___

2)-/3'-8 {&7Vr;?lJllf/tcP t//tf,{J
ffl 6v/a/lf ~a ,:' .,

t21u:t £)-l88 -= (lI3~ 0.61:>/7S""

Sd~/~= 377
aJ~ =
l)Js'luI'IJ~~ :: -t8(p
Rt:?/aJ1.C ;. /4..3

HIiRSER
IILLER

& LUCEmc

L

L

o
[

L

L
L

i

L

L

L
L
L

L

L

L
L
[

L
I

L



; "--:-
.:I ... ...:... i

If .c~tS

-:: i ..
tI' ._'l-J

P 5()

.:2 i

.52

.. 56
1':58

.48

.15

.18

.21

.24

.00

.00

.00

.00

.02

.04

.07

.O'::?

OUTFLOW
HYDROGRAPH

CFS

,-,
:s '.~i

.0

.0

.0

.0

.0

.()

.0

.0

.9

.0

4.2
8.2

5.2

QPIN=15.3608 INCHES
SCS 6-hour

14.4

19.6
25.6
21.6

UNIT
HYDROGRAPH

CFS

:I (H)i8

)I ()()53

:f C~()58

• (lOtS

.001'7

,,(>(}56

If ()()3<)

.. ()(1:23

It (j()~25

• (j()28

.00i8

.0060
• ()06L:

.0043

.0000

.0000

.0002

.0005

.0008

.0011

.0014

.0017

" 1 ()~2(!

• ()727

.0845

.0907

.0950

.0968
If (}985

.0616

.0670

.0186

.0155

.0127

.0000

.0000

.0002

.0008

.0016

.0028

.0042

.0059

.0079

QPCFS= 25.56 CFS
ITEF:ATIONS= 8

RAINFALL
F:UNOFF EXCESS
INCHES INCHES

• r:';47::::;
119423

.583"-1-

,,9008
u €"i' i 95
• ':;>::;;22

.8261

.8448

u 6()2 i
.6207
.6394

.4153

.4340

.4527

.4713
• 4 '::?00
.5087
.5274
.5460
.5647

Valley Camp Coal - D-188 Runoff Calculatl0ns

:2 .. 5'7
:2.5<.S

;.':' i:=::C=
.::... :: -.-.\ .'

..-:'" ..-:. -I
k.,"':".L

2 .. 52

.":. "-.\ ..::

..:.. • .L.. ,._1

:2. :2()

2.25

2.41
2.4:3
2.44
:2.46

2.15
2.17
:2.18

2.05
2.07
2.08
2.10
2.12

ACCUMULATED
TIME RAINFALL
HOURS INCHES

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

TP= .0488 HOURS

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

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

C3= 75.7135

AREA= 1.6 ACRES
AVER{~GE BAS I N SLOPE= 34.8 PERCENT
CURVE NUMBER= 82.3
DESIGN STORM='i.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 850. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR
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L
L

L

L
L

o
[

L
L
L
L
L

L

L
L

HYDROGRAPH PEAK=

L
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SHEET~OF-r-­
COMPUTEP 2a«/

/
CHECKED~~___

DATE 5i

.ZJ-/9.,f .
-=:::;s;:...~ /0~14&z: ~* /.1/0J

CA/=7S"

;n~ip :'//55 //Jc~ , (/() 'f"r ~tr)

h'jdlOU ke k1jfh: -i;Z tJt) ~

'-]/o/>e -=(9&»(80){foo)-=;:3. IR:{
. 1S;~O(7)

{h/cu 6/czrRo/7o-/-/

HIiRSER
IILLER

& LUCEmc

I
l.-

o
L
L

L
L
l
L
1
L

~;ih Pc-sin

~m//l:- 3~

jm~ ~~Z

ry fr~~.:c-olda.-f c;hanne-/
D-= D ~ m= 2, rJ-=O. ()"$

I
l-

I

L

L
I
l.-

VI/(d)'-::' Z16 L5,O/fs ~

;V& L1I011..:6 '&'OJEeZ>-_.__._-

L
L
L
L
L
I

l



o
L
L
L

S~CRM DURATION= 6~0 HOtJRS

z..

i=: ,!

.,'! ~'-l

n "'1••';:'

r.:::" ..-~
:t :,.j •..••l

"""i1
:: .1 -'1'

~ •..-' .:.

# ()7
i J-:•

.00,,0

.4

17,4

.....·ll '7

~j-4. n 2

16.8
36 .. (1

5():t 8

49.8

"Y~-'-'."'",!,-

;I ',w!'·..i.,::.O

,,00i5
II (1()18

" OOCA

.•.•\.-, •.; -'7
.. ",_, 0'::' ..··to i

,():2iO

.. ()(;66

;. ~)()48

lJ ()(i()5

,.(1()33

:: (){)21

:::::.eJl::::,.'·.,
"l ,..... ,._ .•,-.-.,-• ..;"

or 773{)

~- "'- .,.I

•·• ..r :, .''\.

.,::. ,: .,.~..' .!"

:: u 38

.-." "'1"."

.:=:~ ~ .~;, e,

2 n::::2

::: ': if·:2

._'~. .,OJ ....\..:.:. ... "' .. ()

ACCUMULATED RAINFALL UNIT OUTFLOW
TIME RAINFALL RUNOFF EXCESS HYDROGRAPH HYDROGRAPH
HOURS INCHES INCHES INCHE~ CFS CFS
~:========~====================================================

=====================~========================================
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o
Trapezo~dal Channel FlowCalculat~ons using Mannings Equation

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

Channel Section: D-19A

0.88 feet
0.28 ft2
1.68 feet
0.17 feet
2.63 ft/sec
No·t Needed

L
L
L
L
L
L
L
L
L
L

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

CALCULATION:
(Velocity Check)

Design Flow:
Bottom Width:
Side SlopeL:
Side Slope2:
FrictionFactor~

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

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

A(R)2/3=

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

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

A(R)2/3=

0.74
0.0
2.0
2.0

0.030
0.030
0.040
0.50

0.38
0.086
0.086

0.36
0.075
0.077

Date:
Time:

Computed:

UNITS
cfs

feet
l/ml
11m2

ft/ft
ft/ft
feet

feet

feet

12-Jul-89
02:31 PM

DEH

L
L
L
L
L
[

L
i

L

DESIGN CRIn::t":;:IA:

Required Depth:
Area:
Perimeter:
Hydraulic: Radius:
'v'eloc:itx:
Riprap ck (V<5?):

Bottom Width:
Side Slope 1:
Side Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Min Channel Depth:
FUprap (Min S):
F:iprap <t1a;·: S):

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

Cl.CI feet
2.0 l/mi
2.0 . 11m2
3.0 I.
4.0 'Y.

0.88 feet
Not Needed
Not Needed
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o " " ....- ....- - -
.....::.,;,.. '... t.1. --;;'. ,~~\._(i

HYDRAULIC LENGTH= 625. FEET
STORM DURATION= 6nO HOURS

AVERAGE BASIN SLOPE= 5.7
CURVE NUMBER=, 75.0
JJE:S:r (3r~t ST'C1F:~i== i .. ,. 5:5 'r r~J(:l'-iI~S

L
L

QPIN= 6.3606 INCHES

UNIT OUTFLOW
HYDROGRAPH HYDROGRAPH

CFS CFS

8I 'TEF~t~T I Oi\iS=

,0,CCLWIUL.ATED RA INFALL
TIME RAINFALL RUNOFF EXCESS
HOUF:S I NCHES I NCHES INCHES

Ml~!IMUM INFILTRATION RA-rE= ~OO IN/HR

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

===============================================================
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L

L

HaRSER
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& LUCEmc
FEATURE _----::::-:.-::::;---;-;---:-:::-=- _
PROJECT NO. 00Z /(f Ia:>

SHEET_I_.OF

COMPUTED L7~
CHECKED~~~

DATE

L
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i
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i
L

L
L
L
L
(

i
L

L

,

L

L

L
1
i
L.

i
L

Q;- (),17~ 6J:- 2~~

PrecfdrSht7l1 ~ It55I') (iC}J'r -ttl AI")

#dr~t?lc4~ ~~:tCi

Sk~: z-lrd 25(/00) ~ .5t>.3%
-{35C;o ('1,7

fft;lJoH talca/zlrm ; r;JrtJI~ C>.80c£



t"-l ..1 •...,
0"'.0

MINIMUM !~lFILTRATION RATE= uO() IN!~~R

HYDRAUl_IC LENGTH=

('1\'!E:~!::;~i-::i(3F.::~ E;~1~~ If'~

CUF:\JE j\HJMBEF:::::
I)E: E; I t3f~ STOF:fvl::= 1. :1.55 ·I·t'~Ct·1ES

STORM DURATION= 6.0 HOURS

o
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L T" f:. ::::: fJ () ~:~ 4..:i- H[! tJ r.:;~ S QPCFS= 52=67 CFS

I Tf::F<p,'r I (Jl\tS:=:: 8
QPIN=30~7227 INCHES
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OUTFLOW
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CLIENT IULL£Y ·/AttlP
PROJECT ~~flll~
FEATURE ,D -3()
PROJECT NO. 007,/1,/0

ISHEET__OF__

COMPUTED t)~

DATE

L
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AVERAGE BASIN SLOPE= 44.1 PERCENT
CURVE NUMBER= 82.8
DESIGN STORM= i.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1450. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR
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ITERATIONS= 8
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RUNOFF EXCESS
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HOURS INCHES

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

~r'p= a0654 HOURS

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

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

I
I

L

L
L
L

!
'--

t
'--

L

L

I
'--

i
L

L

L
L
L

L

L



j):L tc ho
======:=================.========-======================'===-=======

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

L
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TIME
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ACCUMULATED
RAINFALL

Ij\.!CHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

CFS

==============================================================l
:2"6:2 .1153 .0

HYDROGRAPH PEAK=
T I /V!E TO PEAK=
RUNOFF VGLUME=
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CLIENT i}~£f£.ft~
PROJECT »~
FEATURE Z?-3/'

. PR0o/ECT NO. ttJ07./I. /00

SHEET_OF

COMPUTED~
I

CHECKED~~___

DATE !
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Valley Calnp Coal - D-31 Runoff

INCHES
SCS 6-hoUF"

QPCFS= 68.46 CFS
I TERl~TI ONS= 8

TP= .0365 HOURS
C3=101.4008

AF<EA= 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= .00 IN/HRI
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CLI.ENT tlatt1t¥
PROJECT ~fl
FEA~~RE O-.22Il. D- "22/J
PROJECT NO. OOt./I./00

SHEET_OF

COMPUTED ~/LZ=
7

CHECKED~~___
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==============================================================

QPIN=14.4441 INCHES
SCS 6-hou!'"

Runoff Calculations

CFSQPCFS= 85.93
ITEF:ATIONS= 8

Valley Camp Coal - D-32A,

TP= .0519 HOURS
[;3= 71:1 1952

AREA= 5.9 ACRES
AVERAGE BASIN SLOPE= 48,,6 PERCENT
CURVE NUMBER= 73.8
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 820. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR
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CLIENT vpj:jf/fArn p
PROJECT ~ ____

FEATURE D -3' 3A
PROJECT NO. CY?7· It· (ac.) .

SHEET_/_OF__

COMPUTED ~

CHECKED~~~

DATE g HltW<!fl
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AREA= 14u3 ACRES
AVERAGE BASIN SLOPE= 42.3 PERCENT
CURVE NUMBER= 83.4
DESIGN STORM=.1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULICLENGTH= 2000. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR
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D Valley Camo ~Gal .- Di'tch D--33A RLlnoff Calculatiofl
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OUTFLOW
HYDROGRAPH

CFS

QPIN=11.5827 INCHES
SCS 6-hoLlr

UNIT
HYDROGF:APH

CFS

QF'CFS= 156.51 CFS
ITERATIONS::::: 8

RAINFALL
RUNOFF EXCESS
INCHES INCHES

Valley Camo Coal - Ditch D--338 RUfl0ff

13.4 ACRES

ACCUMULATED
TIME RAINFALL
HOURS INCHES

AREf';:::

f..::3= 57. ()911
TF'=: .0647 HOURS

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
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It 1 ~7~~21

" t7'L~~5

:I (1()2(J

.. 1 :26 i=i
:I 13·4("1

.. ()(}5~~ .

.003::,

.0074

.0100

.0128

.0005

.0009

.0000

.0000

.0000

.0001

.0002
• ()(>():::;

-::-r'":7.,."
:1 •..)0·..)/

" ·...'f1.):::.~1

Jr848()
~ ~3f.:)(~6

.8:294

• ·4::.i8(}

.365:2

.. 3492

.3397

.3444

.3349

.3254

.-33(>1

..::.,,5:3

2 u()·4

....) '=:"7'
_f:'. II .....1.'

2.0:2

2 u :t.·4

....., ••-~.J

of::' ,,"'-'0

:2., ~)9

1.8'1
1.91
1.93
1.94
1.96
1.98

:2.41
:2. 4~;:;

HYI)ROGRAP~~ PEA~~=

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

L

L

L

L

L

L

L

L
L
L
L

L

L



Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Ditch D-33B

3

05-May';"'89
11:24 AI1

DEH

feet.

ft/ft
ft/ft
feet

cis
feet
11m!
11m2

UNITS

Dat.e:
Time:

Computed:

6.60
0.0

15.0
2.0

0 •.030
0.04
0.04
0.50

0.46
0.666
0.668

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

Design Flow:
Bottom Width:
Side Slopel:
Side Slope2: l
Ft-iction Fattor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

GENERAL CRITERIA:

C{~LCUU.~jTION:
(Channel Dept.h)

L

L

L

L

L

o
L
L

3.67 ft./s.ec
Not. Needed

!
I

L

i
L

Required Dept.h:

Hydraulic Radius~

Velocit.y:
Riprap Ck (V<5?)-:

1.80
7 .. 94
().23

feet.
·ft:Z

feet.
feei:

L
C!~L_C:tJL.p·,"r I {Jr\~ ~

(\/E-?lc){::i."t."/ (~heck)

Depth (Max~ Flow):
(In / :t ~ ·4':::; ( S ) i / :2==

'feet
0.666
0.668

I
L

() .. fib
J. IIBC)

feet
ft~2

'feet

\

L
Hydraulic Radius:
:\.)f.~ 1DC:L t'~l ::
F~~:i.~:!rar:) C:k (\/<5~~);.

(J n ~;2::::; of e€~ t
::::: :t 'oS 7 of t .,/ ·~.=·e(:

....~.._ ~ _._.~ _ - _~.._ _._ .._ ~...•..._, - _~ ..-_..__.__.._..-._~_._; ..__ _--_.__._ _._----_ _ - _~..-_.~.__._-_._._._._-_._-~~_ .._._--_._-_.~._--_.~-_ .._--.~ -..•-

i ...l rfl:t

of +- ./.~ t.
oft./·ft

C.O

Bc)t.t:c\rn Slc,pE:~

E~c:) t. tC)ffl ~31 0 DE:' ~:

L

L
l

L

r

L

L



/) -31A , fR'EttAlMED) - 5M~/( 001 1£ Astat k&s1 fl1t:7Ud - 6-les ,,: C~nJ:r/ibe,

!J-J20/: 1891f",t)Q70Z,-: 1.3ac
!ltf) LDJ6m ::..(~ I

SLOPE ~ 11{Pc) I ~Z5~/c)~ ;: 5i2%
1,3 *435~()

eN ~ 85 (See. D-14J3 desl9l1Sheefs)
p:: I, 55 ? - -- -.- - .

!SHEET_OF__

COMPUTED Daf
CHECKED---:-:-~,--

DATE 5 /WA-V89

v;" 2,2 L 6!J' s cJ;::.

jUd bNJ~ Ra:vd

I J;-I,O J

'/'= o.?-8 I

CLIENT \/A1..1..C/ tAfHP
PROJECT PE;lzu1/ /
FEATURE D - 3411
PROJECT NO. 627,1/, I(),()

-- - /\-/ /2y I iZArcitY44c. v=:~/60

h ~ Q...> ;14: Z. .... 1:;.0.03

/Zo,oo~r ?J2B)ICl7~:

(ffAtJAJ8- De::5/~:

,srl4/rl; Zfo
Sntdx:! 2~

HIlRSER
IILLER

& LUCEmc

L
r

L

r
L

o
L
L
L
L
L

L

L
L

I
L

L
L
L
L
L
L



o
L
L

al.lev CafllO Coa.l - Di·tch D-34A

AREA= 133 ACRES
('~VERAGE BAS I N SLOPE>:: 51.:2 PEF;:CENT
CURVE NUMBER= 85.0
DESIGN STORM=. 1 .. 55.INCHES
STORM DURATION::::: 6.0 HOURS
HYDRAULIC LENGTH= 450. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

L
TP= .0221 HOURS
c:::;;= 167 . ~::'829

QPCFS= 44.52 CFS
ITERATIONS= 8

QPIN=33.9588 INCHES
ses 6-hour

If 5.:::,

'1 -::!
:t ... I

....., ...-,
~ ':::'.1::"

.i9

.12

• ~:;8

.60

.62

.64

.54

.51

.15

.. 00

.00

.04

.08

OUTFLOW
HYDROGRAPH

CFS

:,'''':: ..•...

" )

......
" =-..!

.0

.0

.0

.0

1.6

.0
44.5
14.3

UNIT
HYDROGRAPH

CFS

n (i()3()

,,()()46

,. (}(l:2·i

.0104

.00'74

.0027

.0086

.. 0000

.0001

.. 0008

.0014

If 129~:;:

" :t~567f

. i :l89

.1400

.1446

.0897

.0023

.0044

.0072

.0000

.0001

.0009

RAINFALL
RUNOFF EXCESS
INCHES INCHES

-r,,--·o-:!"
, I 1...,._.-

.. ':;>·42:::;

• 8~2:3(:J

.. 8743

.8996

.7730

.3529

.3677

.3930

.4183

.4437

.4690

ACCUMULATED
RAINFALL

INCHES

2 .. 5()

r"'} ''''.''
.::. • '':'':l
.-) "=!'Ci
.r:". r: ••.•';"

:2 :r ~.S~3

2.(J3
2 p()5

2.41
:2. 4:~;

2.08

1.99
2.01

TIME
HOUF:S

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

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

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

L

L
L

L

L

L
L

L
HVDROGRAPH PEAK=

L
L
L
[

[
L

i

L



o 3

[
Trapezoidal Channel Flow Cdlculations using Mannings Equation

L
I
L

L
L
L
L

Cl i.ent ~

Pl~Ojec t r·~o.:

Chi-Hine 1 Sec tiol!:

GENERAL CRITERIA:

C'::ILCULAT I ON :
(Channel Depth)

Valley Camp Coal Company
007.11.100
Di tch D-~54A

Design Flo\.-'J:
Bottom Width:
Side Slope1:
Side Slope2:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboa.rd:

Depth (Min. Flow):
GIn./ 1 :z4·:-:i (S) 1 ~·/2=

,; CR) 2/3=

0.64
0.0
2 .. 0
2 .• (j

0 ..·030
0 .. 02
0.02
0.50

0.313
0.091
0.089

Date:
Time:

Compu·ted:

UNITS
cfs

feet
11ml
1/m2

ft/ft
ft/it
feet

feet

05-11ay-89
10: :':::5 Ai"i

DEH

'feet
ft:'2

..-.. !...,.~'-,1,_, !rOO

() or 2'?

:2 If :2:2 ·f t ..l :=·ec

().2(':1 f t~2

1.70 feet

:2~_22 ft./:;.ec
~\!C) i: t-..(e (-E=! ci \3 c1

(lui? feet

Dep'th (Max= Flow):
Q!-L,l l RL~C1(S) 1/2::::

Area;

HydraLllic Radius~

'V'i:? 1ejl: i t .. "y ~

Hydraulic Radius:
i~)e 1DC i i:y' :
Riprap Ck (V~~5?):

L

L
L
L
L

1 ./ fn:~~

·ft/··ft.

~3:i.(ji;;? Slc~rJe :t ~

E;i~jE! 31 C)~:)E·? :~::

Mj.n~ Bottom 5).oDe:

.R R _ _ ••_ _ _ _.~_ _ •••• __ •••••••__ __ _._ _. • __._•• R •••••••__ ••• _ •••_ ••• • •__·_·__···_-.--.-----.--••••-.----•• - ••••- --•••-.-----•• -

r

.........................;....._ ---_..__ ..__ __._._._ _._.._ _..- -.-.__.._-_ _._.._._." _-_._-.------_ ~_ _.~_ _ _._ -_., _ -~ ~_ -_._ - -_ , _-_ _ _._-_..__ -

L
L
L

L
L

L



o
L

HlinSER
lILLER

& LUCEmc

CLIENT \!/fLLf0{ &mp
PROJECT PmJlcr
FEATURE 0- ~4B
PROJECT NO. DO 7, II, /OQ

SHEET_I_ OF__

COMPUTED' DEl";
CHECKED~~~

DATE 5't11AY81

L
L

A Q
0,5 0./55
2·5 . 0,7z3

~:: 6.(028

eN
4D
90

'1
~ 1.-110/06. jZc::.(:Qc

e

;.IyIJ L~i7lf;' &70 J

SL()PE;= Zbl{) k26 Jt-/oQ :-5::)%
.5, O;ij- 43SM

ZoI0c.cr- tAt.caA-T701U: Q ~ /, 'g3c.fs.

(HAtu,U8.. Oi3/y,J !

L
L
L
L
L
L
L
L
L
L
L
L
[

L
L



AVERAGE BASIN SLOPE= 50.0 PERCENT
CURVE NUMBER= 88.2
DESIGN STORM~ 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 6io. FEET
MINIMUM INFILTRAT10N RATE= .00 IN/HR

TP= .0273 HOUF<S
C3= 135 = 28~56

QPCFS= 83.03 CFS
ITERATIONS= 8

QPIN=27.4469 INCHES
SCS 6-hour

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

.02
• ()2

.01

.03

.00

.00

.00

.00

.00

OUTFLOl.>J
HYDROGRAPH

CFS

.8

.0

311<)
9.6

26.7
58.6

.0
40.6
83.0

U!\I I T
HYDROGRAPH

CFS

., ()()(>2

.0000

.0000

.0000

.0000
• (H)OO

.0000

.0001

.0001
• <)(}():2

.0000­

.0000
·.0000
.0000
• ()()()2

.0003

.0004

.0005

.0007

nAINFALL
nUNOFF EXCESS
I t'ICHES INCHES

.. 2663

.2704

.2744

.2784

.2824

.2864

.2'::f05

.2945

(~CCUMULATED

RAINFALL
INCHES

-{ .....,: ...•
~ • c ..::.

1.69
1. 71
1. 72
1. T:::
1. 75
1.76
i # '78
1.79
1. \30

TI!'1E
HOUF:S

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

..... 42
::? • 4~::'

.8:::'57

.8::; 14

.867i

.1694

.1774
n1855

.0079

.0080

.0081

" ()

. 0

.0

1 .71
1 7 LI.., ,

1 7·'7
• J I

2 .. 4t.i
::::: .. ·if 7
~.: .. 4';:;

....., .-, 'j

.8827

.9141

:: '7' ::~; ·4 :?

.20:21

....., ..H.,.j -i"
ff ...::'k J. l

.0084

.0085
Jo(}(!86

.. (;(.;24

....,
II '•..1

II ~:)

.:)

1.80
1 ,,8~?

i L. :::-::
.i. ,,;"'.1._.'

,"-, j;;:' "-:,.
.•_ a ...) -.•:-

::=57

.. Cf 584

.. 9469
.:::::264
. 22m3
.2::::;11

.0024

.0024
ft ()(}24

.00:24

.0

.0

.0

.0

.0

1.14

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



Trapezoidal Channel Flow Calculations using Mannings Equation

_ ----_.__..__ _.__._-_._--, ----'.._------------

C1fen t: Va 11 e,')" Camp Coa 1 Company
Project No.: 007.11.100

Channel Section: Ditch D-34B

Date:
Time:

Computed:

05-1"1:::\ y--89
11 :08 Ai1

DEH

GENERAL CRITERIA: Design Flow:
Bot tom ~<Jid th:
SideSlopel:
SideSlope2:
Friction. Factor:
!'"1in~BottOm Slope:
Max. Bottom Slope:
Freeboard:

1.88
0.0
2.0
2.0

O~.030

'0.02
0.05
0.50

UNITS
cfs

feet
I/m1
11m2

ft/ft
ft/ft
feet

C{;LCijU~TI ON:
(Channel Depth)

Depth CMin. Flow):
On/1.49CS) 1/2:::::

ACP)2F':;'==

0.58
(),,268
0.274

feet

()" 2l) feet
2.79 ft/sec
Not Needed

F:equineci Depth:
At-ei;\ :

Hydraulic Radius:

Riprap Ck CV<5?):

1 • 0\~1

(j _6'7
feet

ft:.2.
feet

Depth (Ma>:~ Flow):
(In/:L .. £.1("1(5) :L./:2:::::

O.4E!
0.170

·4 " (}~3 f t./ -:;(7:!C

l\j c) t r..j E-? f.~ cJ e Cl

HydraullC Radius:

(l,,4h
:"'1 '1 i:::"
.L II' 1 _._1

0.21

feet
ft2

'feet.
fE'et

.~ ... ..·r,· .'
J. .." lit .,;_

~:t./-ft.

1/mi

c: j"'; .:::t ("j j ; c·:·:' L .L.' 1:::: [._1 '..

F~ "i P 1--- .::":·1. p ;

~3 .i d E~ ~:;:L c' p (-:-?: :t:
E::; i d !~7: E:~ 1c:: \:) (7":: ::? ~

Min B~~·t·t(~in ~3].ope~

~\2X~ Bo·t·to~n S.looe~

•• " •••••_._ <•••••• _ ••••••••__••_ ~ _ ••••~._•• _. __._....... .._••••_ ••< •••• '" " •••~ •••••••••••_.H•...._•...__." _ ..__._ _.... - - _..- _ _ --'- .•.. . - _. - - ---.--..".." --- -'-' - •. -_.... . _..•._.._-



HlinSEn
IILLEn

&. LUCEmc

CLIENT ~--tt7AAL!..L!-'-P__- _
PROJECT PEl?dII-/
FEATURE [)-35
PROJECT NO. (x)7,/ t k::J::)

/SHEET__OF__

COMPUTED .-",=!l3!=L.L-_
CHECKED ~-==--_

DATE 5.-L}/MgJ

j;?;lSt.J7?II2Y :Ikzar.:s." : 1) -12· £>-37' D-35:J J

AREA: 1,(pAcPEs."(3.'lCJC. t!.13.fU{..6~ o,7ac
St.oi>c :ZClIO:J-Z6*"ICJD ~&:c,3;fc,

~~~~~ tN
JhlJ ~77f~ /1.50 ~ 9()
C,v:;:90 35.
p:;), 55'1

A Q
3,9 6.723

..0,7 (j.4~1
,Q: 6,{p~

I
'j ~ o.lJ/1

,
) ... (f I

;2v~~~R£Z>lcnC:)/\j/ .c?:; 3. 1)(!f:s

!/-fAJU,,0ELZ)86AJ ;

;)A{/IJ;. 5f114X;:' z~ h::: c:?, t41 =- Z ) '2;:; 0,03

U5£ -;;~0t.AtL(t-f/+NPeL

do(,Z' J



.. I

A!:~E~:A= f~,:6 ACRE~5

AVERAGE BASIN SLOPE= 36.3 PERCENT
CURVE NUMBER= 89.3
DESIGN STORM=. 1~55 1NCHES
STORM DURATION:::: 6.0 HOURS
HYDRAULIC LENGTH= 1150. FEET
MINIMUM INFILTRATION RATE:::: .00 IN/HR

TP= .0473 HOURS
C::-> 7B .. 1173

QF'CFS=
I TEF:AT I ONS=

7:::'.51
no

CFS QPIN=15.8485 INCHES
ses 6-hoUF"

========================;======================================
T I t'1E
HOURS

ACCUNULATED
RAINFALL

INCHES
RUNOFF
INCHES'

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

1.59
1.61
1.62
1.64
1. bb

1» 6'7

:l .70
i .7:;;:

"I '-71;;'­
.i. Of f ...)

.1 -7 _.-:
J. l1 / ~

1.7\3
1 .. f3::)

.2366

.2412

.2459
z#25()5
,,2551
.2~88

.. 2644

.. :;::69:l
1'"-:""'""';'1'-;.'

JI •.::. / •..:' /

.. 2784

.0000
~(lOOO

.0000

.0000

.0002

.0005

.0007
:I (}(}()'=j

.. ()() 1 :2
• (H)15

.0022

.002,'::,

.0000

.0000

.0000

.0000

.0001

.0001
• (){)(>2

:: ()()(>:2

~ (}()()::~

• OOO~~:.

• ()(:;(,3

If () (:() II
.0004

.0
14 •.'7'
56.3

62.1
..1 of -;r
'-t 1 •...;,

L:J.

.0

.00

.00

.00

.00

.00

.01
• <)2
• O~:;

.04

.(is

• OS'

J. ....

.i.

1. -. ./ ~::3

,~'\ l-~ ... -;

..:.:. rt 7.,::'

:2. '7'7
3.01
:;.00
-, -r"'~

•.: •• II ./ ./

"..

, .
~ '.J

:le,
.0

t: } [ } .~\ '•• '

Q ")()"~ •• '

u () 1 (15

.0101
• (JO./ l
.. ()().:?,;,

• (, 1 Y:,,'
.0104

Q 2()..:"'::?

C) -~ '--;-1-:;
u l '_' ":R .....

{"; .. -! i',
.. C:).L J. -:'

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

.. '~,'204
~:~ ,. ~:; 1­
.~:~ ~:; ..::'

••••~ .;1
.... r

.2:: .i1·,S



3

._-_. "-------------------------
Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Company
Project No.: 007.11.1DO

Channel Section: Ditch 0-35

Date:
Time:

Computed:

05-1'1I3.y-89
11:31 AM

DEH

3~lr:5 ft./sec
Ne,t Neech?d

:::: • 1 ~5 ·f til '3E?C

\\~C)t i\iE7:edE-2d

GENERAL CRITERIA:

U"1U':;UU~T I ON:
(Channel Dept.h)

Design FlO\l-g
Bottom Width:
Side Slope!:
Side Slope2:
.Friction Factor:
Min. Bottom Slope:
MaK. Bottom Slope:
Freeboard:

Depth (Min. Flow):
On/l.4-9(8) 1/2=:

A(R)2/3=

Fel~ imeter";.
Hydraulic Radius:
'''lIe 1oC.i t·y':

Dep-t~·) (Ma~~= Flow):
(]rWj'/ 1 " I~. .:':;: ( S ) 1 / ~'2::::

~:;~eq Lt.i rE?d I)f:..~ t=i t. h ~

~~!I-ea ;;
Per" icneti,2T::
Hydraulic Radius:

~3.i.df2 ~~ 1 Ci}:JE' 1 ~

~::~, i ci (.:.} E; 1 c; P E~ ~'? ~

3.00
0.0
2.0
2.0

0 •.030
0.02
0.02
0.50

O.6Q
0.428
0.435

in 19
(}:c95

(;" 3 i

1.::'9

UNITS
c:fs

feet
l/m1
11m2

ft/ft
ft/ft
feet

feet

feet
ft2

ft'?et
feet.

-feet
ft2

feet
-feE?t

1/ in i



HllnSEn
IILLEn

& LUCEmc

SHEET_ OF

COMPUTED/Lr=

CHECK~ED~_

DATE

.{~rltl!l~U .l>l~j.

'70-ktII2t&l= S-17~·~·~7~2= 6.7·~
t/l7cij.f1 ~,,3/6 '" I,? a£
d.sf- C21&:<.::>" . . ~ (),3 ar-

90 (), K ,,0.723,.
7tJ 1,7 t)~09h

Z2'" (). :taZ CA ~ '7/f,CY

)P1UtfJ);f;~~:::,~~j;;ck (I{) yr/tPhl)

Izfjet'rauhC !L11~=".56C> 4/
sit e = f-0tP70 ) (zs-X10C:) ::: ~5.3 -;

tJJ ~Q,{) (2.. 7) /0

;20/7-077" tblculcthdJ?: .~-: ~.70c,{
--



" -.
..'.;::t .'.

5~:5() It FEET
M:rNIMUM :[NFILTRATION RATE= =00 I~i!HR

HYDRAULIC L_ENGTH=

A~)ERAGE BASIN SLOPE= 65.3 PERCEN'r
CL~RVE NLJMBER= 79~O

DESIGN STORM=- 1.55 INCHES
STCJF~i'1 DtJ~:'~~A'r IO~·i= 6~ (; ~1[Hjr:.:SL

[

L

8L.
QPIN=26#8484 INCHES

i:'::; ••J.

-'.' -!

'l ./ '•• ,'

,. .,::.. ..-

:r (J8

.~ 35

.00

.J

" ,.••1

:/ ()

:: '..•.!

" .... !

...•
I: ....::.

77 ..
,f- •..;I,. J..

UNIT OUTFLOW
HYDROGRAPH HYDROGRAPH

CFEj CFS

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

': ()(,.'L':.

.' ()t)()()

~-_ (>()()3

: -~).~.

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

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

.......::...::...,
': ',_: ,_:: -..>'~1'

:f ()()13

.. () 1. :2::

•. ()(H)3

,: ()~)3()

.0000

: •••. ':-0':' ,--. .,.... '., ... ri::_r

.-; ., .'-'. .:
.. '7 .i.•....';"::~

....! i-·· ."" ..
::. f ...\ ..-.

,. 51~!()6

n5266
115586

~ ::,; ': i·:·. ::.:
.... J.::.::::'

. "ri·'

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

'.•·n'.• ••• .J ._

2. i5
2.1\:3

r'i "'-. l
•.::. l2 ..,:':'l")

i-HJtJF~~S I i'JCHES I j'~C~t-1ES I J'JC:HES

ACClJMULATED RAINFALL
TIME RAINFALL RUNOFF EXCESS

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

L
(

L

HlinSEn
IIllEn

& LUCElnc

CLIENT VAt I r;L kIP
PROJECT Pc:J7ItIcz:
FEATURE .0-57
PROJECT NO. ()()Z I/, 100

SHEET_I_ oF__

COMPUTED L2~f

CHECKED,--:-:-~,----

DATE 41;J1AYlfl

L
L
L
I
'--

I
'--

L
I
L

L
L
L
L
L
L

L

()~£

IirzalJ' /Z4,4-)ilJ,b036 =3.75 ac. (/JuAeeA lJ/STl)~ CIJ~9{)
{pO!t H o~ C!C

;A//J- LEJ..::6711_1r. 1/5iJ#_

WA1e7l:5i1€2> S~~-_ ~L.: -Z375
(~;.:rs. Z5'

ZJ;Z's'iZ5Jf-/OO .:- 34;,3~
-3,15 ;j- f35t:J:;o

/2;/J().t7C 1'.Re)/C17~AJ: Q.= z,{p e~
(fr#J/V£L !)ESI6,{,);

~/11~ z~
$#(01-)( ~ 13cg (Zxceef--M S/fi2JZr £p..eHP.~~~5w/~~Ad<.
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L
I
L.

~)allev Camp Coal - Ditch D--3"7

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

2.

I
i
L. TP= .0460 HOURS

C3= 80.35'=t6
QPeFS= 61.65 CFS
I TEF~AT I 01'.18= 8

QPIN=16.3034 INCHES
8e8 6-hoLll·...

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

===================~======;====================================I
L.

I
I
'--'

TIi1E
HOUF:S

ACCUMULATED
RAINFALL

INCHES

RAINFALL
RUt-.IOFF EXCESS
INCHES INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

CFS

!
I
~

L
I......,

\

L

L
I
'--'

L

I
L

1.53
1 .. 55
1 .. 56
1 • :'58
1.59
:l .61
1.62

i .. ~.,. -:!"
.r• ...." -._'

:~: ,,47
:2.4::3

."", !:::-.;
....:. II ••••J J.

:,:.: ,; ~:::.!.q.

.2190

.2235
Sf 2~28{)

Sf :2~~25

.2415
..-, .,": ." ~

n •.::' '"i"\::: .L

:;:'~\~4.1

II 2:6~36
,""''Y'';S- of

:r .,::. /' •..:' J.

II :2'7~77

,,'=tile)

.0000

.0000

.0000

.0000

~ (>() i ~s

.. ()(>22

• 2iC'::?

·..·..,.(·..,.··1·..··1
II ..::. C::: ...·r .,::.

:-:',.;:::,":",1":',
,. .1:_'....1': .,;.•

.0000

.0000

.0000
• (1 1:) (}()

.0001
,. ()()(i1

.0002
" (>()(}:2:

'l ()()():2

0; {)()()::::

I: ~)()().,=+

,,() l ()4
.010:::';

••.•••..•••• ":p ....,
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" <)C::~C
........., ...,. -.

" I•.)'..... ,,,:-;,,,:

.0
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34" ~7

19,,8

" (~

II ;:)

" ()

II ()

" l....:

.. ::)

.00.()(}

.()(}

.00

.01

:; (13

.04
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L ---------.,........._----------
Tr·apezoidi~l Channel Flow Calculat.ions using Mannings Equat~on

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

Channel Section: 0-37

Dat.e: 05-May-89
Time: 08:12 AM

Computed: OEH
L

i
'--

L

i
L

L

GENERAL CRITERIA:

C,:".:tLCULAT I ON:

Desi(;n Flow:
Bot.tom L<Jidth:
SideSlopel:
Side Slope2:
Friction Factor:
Min. Bottom Slope:
Max. Bott.om Slope:
Freeboard:

Depth CMin. Flow):
Gn/1.49(S) 1/2:::::

i~ (F:) 2/3:=:

2.60
0.0

15.0
2. (>

0 ..030
0.02
0.18
0.50

o. :37
() .371
O. :371

UNITS
cfs

feet
I/m1
11m2

ft/ft
ft/ft
feet

feet.

L
L

Hydraulic Radius:
'v'eloci ty:
Riprap Ck (V~~5?):

;:) = 87
:l R i6 ·ft:Z

(i:18 feet
2.25 ft/SE'C:

L
Depth (Max: Flow):

Dn./l.4(i(S) 1/2:::::
-feet

O. L24

() :l ()

~!if1,r Bottorrr Slooe:

Hydraulic Radius~

...-..•...•.......-_.__._ _-.._.__.,.._ -_ __._-_._ - __._.-.~ _-_ - _-._ - _ ...,-_.-.._ __ ~.....•....._ _ -.__ __._._ _.__ _......._ ".,._ , _ _ _-,-_ ,._ ,._._ _, .
L
L
L

L

I
'--

L
L

i
L



o
L
r
I
l.....

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

i
L

TP= .0240 HOURS
C:3:::: 154.077 i

QPCFS= 43.18 CFS
I TEF:{~TI DNS:::: B

GPIN=31.2593 INCHES
ses 6-lIour

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

i
'-'

ACCUt1ULATED
TIME RAINFALL
HOURS INCHES

p\F' I NF -" L. ,1M j (-II-

RUNOFF EXCESS
INCHES INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOvJ
HYDROGRAPH

CFS

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

,.97

• () 1

• (>2

.86

.89

.91

.00

.00

.00

.00

t: ()

o ()

.0
o ()

.0

I:::;' • 9
1.5

• 1

43 .. 2

u () ~.6·4

It (}() 73

00156

Q <)()()3

.0.14:3

.0000

.0000

.0001

.0002

:: 2~:548

,"'),,-... 0;::'7
II:r .,;_ " ••'~..J J

>I t r:j'() 1

.0000

.0000

.0001

.0003

.0006

.0009

a7591

u8417

119242

"255t)

.8692

.2267
,.2338
.2409
• 24T:t

.2197

...., ..'
...... II (::: of.

i .66

:-. r:::"--:,
.,.. _ 't '••_' f

~~: D ·4'7
:~:: .. ·~~i· '-::;

ro; "~I::'­

"::.,, .,':1._:

1.54
1.56
1.58
1.61

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

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

L

i

\
'-

!

L

I
L

1

I
'-'

L

L
HYDROGRAPH PEAK= :; '.•.-1 •...•/ c: f :::.

[
L

L
I
L

L
L
I
I

L
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L -------- ._-.,.---------------

Trapezoidal Channel Flo;,.; Calculati.ons using Mannings EquationI

L
i

L

Client: Valley Camp Coal Company
Project No.: 007.11.1(~

Channel Section: Upper D-37

Date:
Time:

Computed:

05-I'1ay-89
08::27 f".ijv!

DEH

I
L....

GENERAL CRITERIA: Desil.:Jn Flow:
Bo·ttom Width:
Side Slope 1 :
Side Slope2:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

0.99
0.0

15.0
2.()

0.030
0.18
0.18
0.50

UNITS
cfs

feet
lim1
11m2

ft/ft
ft/ft
feet

C('-;LCUU".iT I ON:
(Channel Depth)

Depth CMin. Flow):
Qn.l 1 =4·9 ( S :; 1/: 2::::

feet

L
A(F~)2/3= 0.047

4 II ():3: f t / s·ec:

·ft.:,:::

feet
feet:2. 'i4

l.·./eloc i t.'l ~

Riprap Ck (V<5?):

Hydraulic Radius:

L

I
L

L
Depth (Ma>,= Flow):

Clr-i / 1 ~ ·4'::;: ( I::J) :I. .f 2::::
(; n l ~?

();r (i4"!
-feet:.

I
i
\,....,

L
Hvdral~lj.c Radius:
\) E: :L C) c: j. t ..~/ ;~

Riprap C}~ (~)~~5?):

feet
.i:. .j_ ro.":

1 \.•••::...

() II ()F.-3 ·f ~2et.
i.~. II ():S ·f t:. ./ ~:5 e c:

:''';~:~.::<" eC1t.·t:C}cn .... _ --,!·~,i;:.' ,:

.... ~..,~.•..............-.~ __. ., - _- ... _~_ _ ................................., ~~._ _-_ - _ ~.~ _.~.~._.~._ _.__ ~._ - _ ~ _-- --'-' .

L

I
i
L

!
L

!
L

L
L
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L

HanSEn
aLLffi

& LUCEmc

CLIENT ~ /AtttP
PRO,/ECT &-o!ttrr

. FEATURE D-37
PRO,/ECT NO. MZ III 10(;>

SHEET~OF
COMPUTED I~
CHECKED--,-"oc=-

DATE 5 41&81

I

f..)::;E.. B =Z. d
=-

I

l

L
\

i
L..

!,
i
',--

I
l

l

I
L..

L
L
L
L

L
I

I
L.

L
[

\
L

L

~~ IJ~o.7)

£;':'2 1

. ~A-/AJtA¥~Tlt:JAJ Or-J)7ZH (.8£Z.aAJ I t8$ .6r/ft)&)
....

5i..C>PE VME5 8eJWeEJJ 21& h\JD 10% aJ/77-I.1 30~
EpJ?AP~EZ:> ~~ .

/Oz z -/o~ 5u:>p~; Q~ Z.& d's (See 5heei 7)

l/~1./L5 a:-

;00 L./N /N6 REOJ!

)

NDn? 5f;eel:. 8 J' 't. =: o. Z 7- I -' \1= 8'.1 .J?s > 5.0 1'A.J/1V6 ~d
lJ ~ /1(:)

Zxr;M?t:)LA--T7AJ6 ./'eo1V1 LJ8/6AJ c::'F :::5/?1-8£.E (}-#fNN£:Z..:~
?UtOf ~'-E)(.I13t..E L,.wIN6~ d /ED. /Jr6/-lr;()Ay
Anrl,.) - C>c..-' 75 - S££ 'S~ 1

6;ce5 L)~ .vlo/ rz:c .o37{2J~)~-v (),o1

I~ /}+ANI'J£L /s MDD0ED JO 2,0
1 (5ha -t;o)

I /

'I ~o. /9 AND /)50;;' d.7'5

Us£ !eo' /YPC- JT 6PANULAIL ~re;e t1"S?£7Z 'ItJ~
5:m)2/H DJ2A1.0/+6<G {'l2iJEZJA-I(/(A-AJL)~'J - VOL- 2 - fI//A1ZcH rlU9/T!;;'S- 0
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Tr-apezoida 1 Channe 1 Flow Ca I"CLl 1ations Llsing

Depth (Min. Flow):
Qn/1.4 fi(S) 1/2=

PI (F~) :2./3:::

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

05-May-89
OB : ::::;:3 {~I'1

DEH

feet

ft/ft
ft/ft
feet

UNITS
cfs

feet
l/ml
11m2

Date:
Time:

CDmpu t€.~d :

Mannings Eauation

() .. 37

():a 37 i

2.60
0.0

15.0
2.0

0.,030
0.02
0.10
0.50

Company\/alley C~-\mp Coal
007.11.100
L.o!>'Jel~ D-37

Client~

F ' "N'roJeci: 0.:
Channe 1 ;-:)f.-::-c tion :

C,0tLCULA"r I ON:
(Channel Depth)

GENERAL CRITERIA:

\

i

L

L

I
G

L

i

L

L

L
Hydraulic Radius:

().,87

1 • 16
6 n 3~7

() I: 18

feet

'feet
feet

\

L Riprap Ck (V<5?):

L
Depth (Max~ Flow): feet

·4:c71 ·feet
L
I
'--

!::.~ (-:.? 1.... i rn E~ t \~ j"'- ~

Hydv'aulic Radius:
t.) (:2 I 0::: :L 'l: '":./ ;;
RiDrao Ck (V':~5?)~

(1,,7"7 feet

I

L

L

L
L

•• ~ •••_ •••__••~._•••••_._ ••_ ••• ,., ••••• , •••• , ••••••••, __••••_._ _ _ •••••••••••••• ._ __• .__._ _ _.__•••_ __••_ ••••••••••••••••••• •••••••_ _ ••••••••• _~ ••• N •••__•••~••••• M

. _._ _ _..•..N__.N_ __._ __•....__ _.•..•...._ _ _ _ _ ~ .••_._.....................•- -.._ _.._........•........_ __._._.-.._ - -..•...•......•.......••_ _ N_._.· - -....•......

l
I
I
L,
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Trapezo~dal Channel Flow Calculations using Mannings Equat10nL
i
L

Client: Valley Camp Coal Company
Project No.~ 007.11.100

Channel Section: Lower D-37

Dab?:
Time:

Computed:

05-!'1ay-'-89
08:47 Ai"!

DEH

L
[
L

L
L

GENERAL CRITERIA:

CALCULATION:
(ChF.<.nne 1 Depth)

Design Flow:
Bottom Width:
Side Slc>pel:
Side Slope2:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

Depth (Min. Flow):
Qnil.49(S)li2=

A(F:}2i3::::

2.60
1.0

2.0
0.030
0.30
0.30
0.50

0.22
0.096
0.096

UNITS
.cfs
feet
l/m1
11m2

ft/ft
ft/ft
feet

feet

ft2

·fE!!~t

ft:~:

fet~t

feet

() .. 16 fef2t

(> .16

••••, t"")o'"f
'.j:l .:::...~

() .. 72
() It ~':::2

() ~ ::;::2
2 p ()(1

:2 If {)()

F:equiir'ed

\./eloci t\1 ~

Riprap Ck (V<5?):

F: r:? t- .i HiE-? t.(= r ~

Hydraulic Radius:

Depth (Ma}:~ Flow):
Qr1/ i :f '.f.f.? (S·) 1/2=

Hydraulic Radius:

Riprap Ck eV<:5?):

r
L

L
L

l
l
L

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

i./iD :I.

·ft...·/+t

:2:1(1

2:: ()

() ': :::::(;

S.LdE' Slc}r;(:? 1;
Side ~~::;1.C)P!::7! :2:~

Mina Bottom ~31ope:

Max~ Bottom Slope:
L

L
[

L
L
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I
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D.Z

0.15

O.
0.01

2.0

3.0

4.0

5.0

0.3

10.0
9.0

a.o
7.0

&.0

15.0

0.5

0.4

20.0

£
>( 1.5
e

-a
~
I­
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~ 1.0
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:E
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:E
~ 0.6
:E
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Trapezoidal Channel Flow Calculations using Mannings Equat1o~

/0

I

L
Client: Valley Camp Coal Co.

Project No.: 007.11.100
Channel Section: Lower 0-37

Date:
Time:

Computed:

12-Jul-89
03: 13 PI"!

DEH

I

L
I

L

L

GENERAL CRITERIA: Design Flow:
Bottom iiJidth:
Side Slopel:
Side Slope2:
Fr ic tion Fac tOt-:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

2.60
2.0
2.0
2. ()

0.040
().3()(>

0.300
0.50

UNITS
cfs

feet
l/m1
1/m2

ft/ft
ft/ft
feet

I
I.-..-

C(4LCULAT I ON:
(Charme 1 Depth)

Depth (l'1in. S):
G"ln/l.4'=j<S) 1/2=

A ( i~ ) ::./ 3:::::

0.19
(i. i28
0.1:.2'/

feet

Hequired Depth~

Al'-ea:

;:i.93 ·f '1.:/ sec
F:equi t'''ed

fef.~t

'ft2
feet
+eet

() .. 69
(),,4·4

j--!ydY"aulic
')e 1 Dei t.-y·:
f
- , ..- .
~:.lpY"ap Li<

I
'--

I
L

:2.8:::; feet
0.16 feet
~5:or (i::::: f t/ sec:
f::;~eqLt:.L jJ-ed

i
L

I

L

L
I
L

CALCULATION:
(i)elocity Check)

Dept.h (!'1!a;.:. S):
Gln/l u·4:::;;(5) i/2=

Hydraulic Radius:
f·../ e J. etc:.L t·y:
Riprap Ck (V<5?):

0.19
() It 1:28
().127'

(i " 44·

feet

ft2

F;~ E':~ q u. :i. j•... E"2 c!
F~ f:? q t_t :L i- t~ ct

i / ITI~:~

1./ in:L

.::::() r.:J
Mif1n B(~t·tDm Slope:
Ma~·~~ Bo·ttonl Sl(Jpe:
l~if1 Chanrlel Depth:

E{C1 t: tC!iH ~\i i d t j..oi ;;

S.id(·:::. ~:31cltJE~ i ~

I
L

I

!
L

I
L

L
L

L



SHEET --.LLOF__

COMPUTED lEI
CHECKED ~~__

DATE 5111&81PROJECT NO. QO J I i ( , i 0::)

CLIENT _~V~,--,-A'""""-,.;-~-"--/_,..£./--'~!=V~- _

PROJECT ----L1-P~::..«2=..-~=I(_'::!.,- _

FEATURE ----'-':::~._-.....:<'-LJ _

HaRSER
aLLER

& LUCEmc
o
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Trapezoidal Channel Flow Calculations using Mannings Equation

o
f

l

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

Channel Section: D-44A

Date: 04-May-89
Time: 04:08 PM
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L Trapezoidal ChanneL Flow Calctilatidns using Manning. Equation

4-

Client: Valley Camp Coal Company
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(Channel Depth) Qn/1.49(S)1/2=

A(Fn2/~~:::
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0.7:2
o .O·~
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(I. iO feet
4.:25 ft/sec
Not Needed
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A(R)2/3=
Qn./ 1 Ilr ~"+:? (~3) 1/:2=
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Hydraulic Radius:
Velocity:
Riprap Ck (V(5?):
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Perimeter:
Hydraulic Radius:
~jeliJr-ity:

Ripr-ap Ck (V<5?)~
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o PROJECT: Valley Camp Coal - C-4-42 Runoff Calculation

AREA= 88.0 ACRES
AVERAGE BASIN SLOPE= 33 .. 4 PERCENT
CURVE NUMBER=; >61 ..7
DESIGN STORM= 2'-25 ·INCHE::S
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 4000.. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

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

==========:=1=:===_=:======================================_=======__.11:

ACCUMULATED RAINFALL UNIT OUTFLOW
TIME RAINFALL RUNOFF EXCESS HYDROGRAPH HYDROGRAPH
HOURS INCHES INCHES INCHES CFS CFS
===-===~=====~-==~===~==~-====~=============~-=~~~-~~-=======~

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
3.07 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 3.4:~

3.44 1.7331 .0361 .0031 2.8 3.57
3.50 1.7551 .0393 .0032 1.7 3.72
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 - 3.69
3.99 1. 8767 .0590 .0027 .0 3.67
4.05 1.8907 .0615 .0025 .0 3.66
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TP= .3071 HOURS
C3= 12.0387

HYDROGRAPH PEAK=
T Ii"lE TO PEAK=
RUNOFF VOLUME=

QPCFS= 216.73 CFS
ITERATIONS= 8

3.96 cfs
3.68 Hours
1.02 Acre-Feet

QPIN= 2.4424 INCHES
SCS 6-hoLtr



o
L
L
I
'--

HIiRSER
IILLER

& LUCEmc

C-S--IB,
7fi~H~ry I9bw p-~ D-£"8

43--9 r&Sl¢ ~ (!J. "13 rZ. /0,)£

~~ z590f
....

SHEET_OF~

COMPUTED ~~
I

CHECKED~ _

DATE .57/~/139

Ckef 7iJ/e/CbnJ?v-P
~";;WCtef;~; Zoo '

I

L

I
I
L-

i
L

L
i
L

L

L
L
L
L
L
L
L
L

!:tb!= '"b c::vntf/11y. ;nr~c-inio .eJ1~nu.. ff

4fU R

St!'k~1 11705/Ionihill so&.th"on WJHt1 e/~ c~-/J d 7

clzMfs- .~~ ~ -= 9:0 c~ dt:r

ChCVtl7 '=F;:> &7 = /O,~-C.,{

LPJ7'W =- 9.6 ~-;£

5//lC-e 02f1W"'> %r ..h1kl-cttyr~v-f.pgl-ltmiJ4~



Ched. b/Je-/,/tJW
__ J J '"

.. ,-, - •'78 I< eke -, .
• !1:::I).tJZ'/
·s~?S% .'

SHEET_OF

COMPUTED htZ=
7

CHECKED_~~~

DATE S-I/P/~ -

dba~/=9.6 c,f a-
5J/Jte '4>;;~'5~" "'!1;u fi'av ii!ttm;.)j·

CLIENT VaIb~C2fJVJ
PROJECT~L
FEATURE c -fp -18-,
PROJECT NO. PO 7 -/1 : lOt)

c-IR-/8-
, :djv,6~y Rav (C-5-IS) 2.59 Cb

- .. {.o-bl _. CJ,8Z~
5~( //-reo -llerlt;pJk

3,/1/eh

HanSEn
allEn

&lUCEmc

i

i
I
L,

I-.....,

o
L
L
L

L
L

Ch&l7i?kl.Unlfv-R

rtW delfh:; ~/h/
I

L

L
i

L

w clt~/s:- AS«mL h~G-h'7 -e/l;?al1u­

&J11W ~ /3. D d:f g

S'//lU &#w >~7Dr Mkl CO/1fr~el/tJl-kmi'1f

L
L
L
L
L
L
L



o
~~

HaRSER
JlLLER

& LUCEmc

(1-7-21

~~~EJ:TCT ~jft;~a SHEET_(O~--y---
COMPUTED &/7

FEATURE _---;;:-:::::::;;;-;-;--;-:-_______ CHECKED

PROJECT NO. L/O'"/I I /, lao DATE ~f----

L
I
L

j)/~h 1) -7A
0-78

L
L
i

L

L
L
L
,
L

L
r
I

L

r

L

L

L
L
L

t~~ Ih/~.f&

·liN;, z.8 1

!i11! .. It//'
()

lr->e f%t() I1tJf- ilH,I!..t'1
- .....

?~/l1r tlw f 5-

~.ssVIHt!!-f rv~dM7 In~(



Z/idb PlM- tPd/"",:~74s~
-jg"Ch1P
•/J =-1/.~z,!
<$'~ L/j{ ·2[)a//4Y;;; //Ljcrf .~

Y/Ju 4b~ > Qn>T ftjk RaJ tElt.hlllJy

SHEET_OF;r­

COMPUTED i2:zu
7

CHECKED~_

DATE 5),

tI~ Char/s- .
a4dUI1U ;nv(:Llny eJ1fraftt-e

Ol/w::;: 9.D e,{ ex
;::;:;=.

S/me QIJtV >07Dr ../nklt{;nfr()//JcJI-IEm,l;y
-"' z:

fr/iuJ6ry Rcw~

/)-8 := /.17 of
.l)-~98 :: eJ.t>?

cf1n-":: /. Z!.felf'

eked .:JnkfCC/»-h~

//U/~#~2gc>

~== /.S-

C-f3-/8::

HlInSEn
lILLEn

& LUCEIRC

I

L

L

L
L

I
L

o
L
L

L

L

L
L
L
I
L

L

L
L
L
I

L



c HanSEn
JlllEn

&lUCEmc

CLIENT IM/4;Fa?;> SHEET_(_OF_

PROJECT ~ L COMPUTED o&!
FEATURE_~::::;--;-;~~ CHECKED t;o
PROJECT NO. M Z !I, 1t2<) DATE vti3h.t..

!
I

L

~- 7-/5

l)-9A 57 Qror= O,07e..:f:s
f)-9.8

i
i
~

i
L

L
L
L
I
L

L
L
L
L I

I
l..-

L
[

L
L

•JM# J,Z5

1!/jJ ;;/0-j)

Os!(ow... /111 A-£%11z.T /
y)&/k»u ;; It /c-h:. ~!.0rrr ~

~auf 5- ))'Vee-hlitj }/kI

c?lfv.J:: 3,6e.-h .> c2nrr~



""" t1l~"'7'1PROJECT c!!.. ~
FEATURE --

PROJECT NO. DO?'!/. 1M
C
L
L
L

HlinSEn
lILLEn

& LUCEmc

C-jO-/8

:J7;lu~"y $-'t!'CZ-

41r~

D/£~ L:>-/D

,'l: tg elf

SHEET_OF---/,­

COMPUTED~
CHE~KED~;r~______

DATE

L
I

l

L
L
L
L
)

L

L
L
L
L
L
L
L
L

iQalhw~ /~<f#R~<5"­

cPa/&w: /8-0 ct{ ~

5//lCE 4iolh-~200r 71j>C r7M~tm;£y

ChecL kk/urn~,f

- #WdejJ~; 2dk/

#W_?~ I~
D -- - ~;:;>f'.s -



o HIiRSER
IILLER

& LUCEmc

CLIENT ~~tf~
PROJECT t

FEATURE C-//-Ik
PROJECT NO. CO 7. /I. /t)& .

SHEET_OF

COMPUTED~~
I

CHECKED --,---r--+--­
DATE ,s:-7,- /_.....

L
L
I
L

\

i
~

I
L."

L
l

(-/;-/2-.

-------

mfuJ::Jt/!F_-~:'_~~%77J--o-~ ~..~:::
fJ4l/~ -= .:::: CJ. / av

-,,-.•.-~ ~'. '--"'-' -,~....

L
l

L
I.....

L
L
L
L
L
l
~

tkci !JJ;U ~W
----.

.. ;Z"CIJ1P
-/l=O.DZ¥- til
.~:. g% ydLd<:: >Se~ EE

... ---
2/1Ct 4h~u ~ ~r flj5e 4au 1/01 /;in/~i1y

~ /~' 0 -/I (Seen/IS ;'~h - Ose I/O!)

/fJd- /
I;) - !?ffW:: 2.oc--hs ~



Valley CatTIP C:~al _. C-'11-i'~

AVERAGE BASIN SLOPE= 20.4 PERCENT
CURVE NUMBER=91 •.3 ; .
DESIGN STORM~I.55INCHES

STORM DURATION= 6.0 HOURS
HYDR{~ULICLENGTH= 300. FEET
MINIMUM INFILTRATION RATE= .00 IN/HRL

C

L

TP= .0198 HOURS
C3=:: 186" 3984·

QPCFS= 30.51 CFS
ITERATIDr.JS= 8

GPIN=37.8167 INCHES
SCS 6'-hour

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

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

I
'-'

i
I
'-

i
'-'

TIl"IE
HOURS

1.39
1. 41
1.43
l:a iJ.5
1 . oljo 7

I~CCUl"1ULATED

RAINFALL
INCHES

.1898

.1932

.1966

.1999
:J 2(>33

RUNOFF
INCHES

.0000

.0000
#: .. (j () ()()

.0000
~ (;(i(;2

RP,INFALL
EXCESS
INCHES

.0000

.0000

.0000
a ()(j()(}

,. (>(j{)()

.UNIT
HYDROGRAPH

CFS

. (;

3(>.5
9.9
1.1

_OUTFLCl\.<Jo--~....
HYDROGRAPH

CFS

.00

.00
• (iO

.00

.00

I
L 2.38 .7878

:t 81()5
# 23i·)1
:: 2·4·Y·3 .0143 ......

::c .... '

.58

L
I

L

I
!
I.-

.-'. II."

.:.:~ :: .t+.~~

2.47

''1 ':::;'l
,.:;.. U '-i J.

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

"':: :~l.

:rS78t.
:: 9(> 13

. :~:'190
-~.-, t.. ....,

=- •..•I.r:.,.·.._'.I;_

...., ...,.
.-: ..::1 .i.~• ./ .•::~

::()t45
:: ()14/

"(j 149
:I (i152
.0154

,~..~.. _,-...
:: l.,)!...1.:' ~

-. on r-.
:: !._It._1.!:+L

.0

.0

::c ()

::c (>

, ,
.:: •... '

:: :~1

II b ..)

;118
j ==============================================================
L

HYDP(JGRAPH PEA~~=

L
i
L

I
~

L
L
l
L



o
L
L
L

HanSER
JlLLER

& LUCEmc
""~, ~~~PROJECT .or, J~
FEATURE -I -
PROJECT NO. 6t.27·11~/LX)

SHEET_OF

COMPUTED~~
CHECKED /'~______

DATE SJ

I

I
I..-

I
!
I..-

L
L
L
L
I
L

I
I
I-

L
L
I
l-

L
L
,

L

L

.Chi'-- 'j;jxFM
.. .Z9~.CIJ1P
~. /7::0~ozL/

.. ~~ z%4Ja~~~i7.'3 elf: ~

Sinu ~/lPI1J > t)nr Ptj)t /ktw~Itm,'~ny

clral kkI (Ort-ltv-P-
I71d~# ... ~O'

41.0;:0 2. t) Os:<: Chc:A. I"s-- /httIn< ;>Wi~c"Ii:;-
7:'/1l!alJtL /

(j)11W~ zz. D ~zf ~

Sll1tt tPIM;::>~r .:z:nlei CC/)'rfrtrftUlltml:M;



r

l(-- C-/3 -zl

o HanSER
OLLER

& LUCEmc

CLIENT Vd(q 4Hy?
PROJECT e"J/k'; l'
FEATURE---::-~;-r-:-::-;:--------­

PROJECT NO. 007, / I, /4C?

I
SHEET ?\..::C=
COMPUTED~~~_

CHECKED -r--:f----A--­

DATE

I

L

I
L

I
L

L
I

I
L-

\

L

~PUJ; -/41)12~~~
If

c::J~I!tJw::: ~111~·"";::..";? Qwr

L

L
I
L

L
I
L

L
L
L
I
L

!-JaJ - 1t5--p

h-0J/4 ClJ6Jr-! 5-

kVlke //iJecllhl' !nhl



CIC/~'- 2irfe,L C?~t-kc-f

/!W~ .... GS" ~;-~~~ a#{t!7lL ;«1- ~d-aH~

fr?m flh£/t--I J

. tJ1fIA1;; 96. D c tf be-
_ "'--.J

5I/JU tP!ftu > 6)nr Inu/ unfrp-f' (!!j. U#Ii/?t

-

COMPUTED~~___

CHECKED~-+---~

DATE .$-

QaIlM.; 9'1f c£ 6,c-
/1,N'R01I</ m!tmhfnj

::~:a~~J"
FEATURE C -~
PROJECT NO. acz Doc:>

• ]/:42"
- n=D.OZLj­
.,S"~ ~% In;?]

C-14-4L~ (//e(lYJant1'J:.; s/Yuc-~re)

/r/btIl6r,/ /ffw=/73 ~ /Jlol -zw. nbu
90% av~ ~k/~~· ~ / Z3 at:,
Z5Z Ca/-a- §:;~/~ :: //9 Ck

anj~~,(;&~~ 76f;;J/4A;:X:Jet::te~{No;Pr;£C/hjJ

...... NV17f: M7:n?~ 9tJ% t70.e/Af~ cAl~L/o··--·--
SdW~ ;aa~?- ZSVA S'~/~ cAl= 7S-

CAl ,4 <Q

~ /2'80,t>,/
15 //1 0·5:"1 .-

....-=-.

t::f-=: 0·'2-7 CAl:. u~s-

j?nc'jJ/£~m ~2?5" H L/~yr/ {phrJ

hrd'ratti( knr~" 6Z5~ ~/

5kJ. e ~ (/qtxV)(~O){ICG)
"{IJ ~3;57RD (z¥Z) ~ 377%

Ca&ulaM &/l-G¥/' 4JTlff-= ZI.88 c.,(

HanSEn
IILLER

& LUCElnc

I
L

[
l-

i

L

L

i
i
I

L

L
l
L

L

L
I
L

I
L

I
i
I

L

L

r
L

!
L

L

o



PROJECT: Valley Camp Coal - C-14-42 Runoff Calculation

QPIN= 2.5294 INCHES
SCS 6-hour

QPCFS= 617.23 CFS
ITERATIONS= 8

TP= .2965 HOURS
C3= 12.4672

AREA= 242.0 ACRES
AVERAGE BASIN SLOPE= 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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==============================================================.

=======================m==~=========================== ========

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

2.25 .• 9395 .0000 .0000 .0 .00
2.31 1.0382 .·0012 .0012 31.0 .04
2.37 1. 1370 .0061 .0049 191. 7- .37
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 488.0 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 22.0 21.04
3.20 1. 6478 .0853 .0049 13.4 20.92
3.26 1.6692 .0903 .0050 8.0 20.76- -.., 1.6905 .0955 .0052 4.7 20.63•.). ~4

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- '.., 1. 7841 .1196 .0039 .3 21.03,,::-.o.£.

3.68 1.7987 .1236 .0040 .., 20.68.4-

3.74 1.8134 .1277 .0040 .0 20.07
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HYDROGRAPH PEAK=
T II"'lE TO PEAI<=
RUNOFF VOLUl"lE=

21.88 cfs
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5.46 Acre-Feet
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AVERAGE BASIN SLOPE:::: 39.3 PERCENT·
CURVE NUMBER~ • 74.3
DES I ON STORM::::" . 55 INCHES
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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= lr55INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 12000. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

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

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

TIME RAINFALL RUNOFF EXCESS HYDROGRAPH HYDROGRAPH
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 .0202 .0043 2909.8 32.51
2.91 1.Q565 .0250 .0048 2725.7 45.63
3.02 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 63.0 90.73
4.09 1.3086 .0758 .0042 37.6 89.06
4.20 1.3253 .0800 .0042 ... ...., '""' 87.45.L4...L

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 ,.., 78.58...::..

5.17 1.4548 .1158 .0039 • 1 77.31
5.28 1.4681 .1199 .0040 .0 76.47
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TP= .5385 HOURS
C3= 6.8646

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

QPCFS= 2909.81 CFS
ITERATIONS= 8

92.56 cfs
3.77 HOLlrs

24.68 Acre-Feet

QPIN= 1.3927 INCHES
SCS 6-hoLlr
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MINIMlJM INFILTRATIDN RATE= ~OO IN/HR

AVERAGE BASIN SLOPE= 50.0 PERCENT
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Valley Camp Coal - C-25-36 Runoff Calculation

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

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

==============================================================
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 .0003 .0003 22.7 .00
2.42 .8405 .0021 .0018 140.6 .08
2.47 .8984 .0056 .0035 300.5 .41
2.52 .9371 .0088 .0032 415.5 1 ..,,.,.........
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 5.05
2.78 1.0153 .0174 .0019 206.6 5.34
2.83 1.0309 .0194 .0020 145.6 5.49
2.88 1.0466 .0216 .0021 98.9 5.59
2.93 1.0622 .0238 .0023 65.1 5.69
2.98 1.0779 .0262 .0024 41.8 5.83
3.()3 1.0918 .0284 .0022 26.2 6.01
3.()8 1.1043 .0304 .0020 16.2 6.18
3.13 1.1168 .('325 .0021 9.8 6.31
3.18 1.1294 .0346 • (H)22 5.9 6.38
~ 1""\"'1"" 1.1419 .0368 .0022 3.5 6.42..:;, • ..£.'::'

3.28 1.1544 .0391 .0023 2.0 6.44
3.33 1.1669 .0415 .0023 1.2 6.48
3.38 1.1794 .0439 .0024 .7 6.55
3.4::':: 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~jl 11(>527 .(l018 .0 6.96
~S" 63 1.2317 .0545 .0018 .0 6.92
3.68 1 • 24()3 :0564 .0019 .0 6 .. 77
3. ~73 1.2489 .0583 .0019 .0 6.56
3.78 1.2575 .0602 .0019 .0 6.34
3.8::';: 1.2661 .0621 .0019 .0 6.16
3.89 1.2747 .0641 • c)()2(> " () 6. (l2
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6.96 cfs
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1.74 Acre-Feet

QPIN= 2.9727 INCHES
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==============================================================

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

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

========================-=======================================,
2.27 .66i6 .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 .52
2.44 .8650 .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
,., r::::,., .9369 .0203 .0009 9.9 1.39LaW.L..

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 ,., .83......
2.70 .9918 .0289 • 0010 .0 .78

QPIN= 7~6124 INCHES
sca 6-hour

1.48 c'fs
2.54 Hours

.22 Acre-Feet

QPCFS= 107.47 CFS
ITERATIONS= 8

Valley Camp Coal - C-26-24 Runoff Calculation

HYDROGRAPH PEAK=
TIME TO PEAI(=
RUNOFF VOLUME=

TP= .0985 HOURS
C3= 37.5215

AREA= 14.0 ACRES
AVERAGE BASIN SLOPE= 52.5 PERCENT
CURVE NUMBER=. .75. (>

DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 2000. FEET
MINIMUM INFILTRATION RATE= .00 IN'HR
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Valley Came Coal - C-28-24 Runoff Calculation

OUTFLOW
HYDROGRAPH

CFS

QPIN= 6.5699 INCHES
SCS 6-hour

UNIT
HYDROGRAPH

CFS

RAINFALL
RUNOFF EXCESS
INCHES INCHES

QPCFS= 231.87 CFS
ITERATIONS= 8

ACCUMULATED
TIME RAINFALL
HOURS INCHES

TP= .1142 HOURS
C3= 32.3828

AREA= 35.0 ACRES
AVERAGE BASIN SLOPE= 51.2 PERCENT
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AREA= 2.2 ACRES
AVERAGE BASIN SLOPE= 32.6 PERCENT
CURV~ NUMBER= 76.1
DESIGN STORM= ~1.55 INCHES
STORM DURATION::: 6.0 HOURS
HYDRAULIC LENGTH= 570. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

OUTFLOW
HYDROGEAPH

CFS

QPIN=16.9046 INCHES
SCS 6-hoLlF"

Calculation

UNIT
HYDROGRAPH

CFS

F:uno-ff

RAINFALL
RUNOFF EXCESS
I NCHES I j'-./CHES

QPCFS= 37.50 CFS
I TEF:AT IONS::: 8

Valley Camp Coal - C-38-6

ACCUMUU4TED
TIME RAINFALL
HOURS INCHES

TP= .0444 HOURS
C3= 83 n 3:23<)

L
L

L

o
L
L

I
L-

L

L
L
!

L

I
'--

L

...... 23 6241 0000 0000 (> 00...,::. · · · · · ·ro, r"\ c:- 641 1 0000 0000 7 6 00..::. ·..:;. __I · · · · ·2 26 6580 0003 0002 28 ... 00· · · · · l ·
2 ·28 ·6750 ·0007 ·0004 37 ·5 ·0 1
2 :29 6(.1 19 001 '':; 0006 :31 '7

O~::;· · · "_.1 · · .' ·.-. 3 1 7089 00:20 0008 '? 1 1 05.,:;. · · · · ..:.. · ·
2 -:'" r,

7~25l=t (l(l:3() 0009 1
.....,

i 07· ...:~ .t:- · · · .':- · ·....., 34 7428 0040 00 i 1 6 2 ()C.;'.,::. .. .. · · · ..
r"\ 35 7:598 005~::' ()() 1 ..::; -:r 0 12.I::" · · · .. '.- ''';' · ·r, 37 7768 0067 001 4 1 -,. 14.r::. · · · · ·'-' ·
2 38 7'"737 0083 00 16 6 • "7 \· · · · · ·.i l
~, 40 8107 0 100 00 1... '""' 19..::. · · · · .' · .r::' ·,..,

4 • 8:277 () • Fil 00 19 () :·.2:2,.::' · .l · · .i · · ·
:2 4:::;' 8446 0 • 40 (j()2() 0 ~~:4· · · .l · · ..
'"7f 44 ~3<.S

; 6 "
..
j 1 .' ..···1 00:22 (1 26.<. · · oJ. ·'- OL · · ..

:2 li'a;":) 87'86 () ., :'"'11::'- 00:2::::; 0 ;~SJ· · · .i 0 ...; · · ·,.-, ,4 ~7 ~:3C;~:S5 ():.,z 1. (I (/( "" "'-1 I::' .. ..:; :l.,::' " · · · ;L·._1 "
() · ....~

r', 4G '~I
.; :'ii."::" OZ':::6 ()():26 0 "-I" "~t"

"::. · r- .l ..:. ..J · · · " ..::1.~:,

~l~~ " 50 r- 9294 ·0264 ·00:28 ·(I ·:35
,.., c' • 9:544 ()2~7~,~~ 0008 0 :36.,::. ·,.J .l " · · · ·
~, c="":'" (i::~:90 ():28() (,()()8 () ~::;~,'2L · ~J'"':1 · · · · ·
:";:~

" 54 ·94:56 ·0:::88 ·0008 .. 0 " :~:6
...., 56 9482 0::296 0008 0 :20.'::' " · · · · ·,...., 57 9528 (}::~:()4 {)()()8 () ., 6.,::. .. · · " · · .l

:"2 ~"5{:~ f:;5'7·~l ()::::: 1 ~2 ()()(;~3
..

J. 4:'\

" · · · ·"'-' ·."'':, <:::.(} 'i61 9 ()::::::? " (
,.
)( )(

..)8 () :i. :~~~.::.. · · .. J • " .. - .. " "
=============================================================:=

L
L

HYDROGRAPH PEAK=
T T!"!EfD PEf.4K::::

L
L

L



o
L
L
L

L
I
L

HIiRSER
IILLER

& LUCEmc
:::~:" t/15:t~fJ
FEATURE - -w
PROJECT NO. ?32 7·//. / Ob

/rlbular'1 RdIA/ D-39/0D-~913

Z?1lJr -= O. oCR c;{'

Ckfll ~~ ffC}!/

..~HCI11P /I

-n ::: O.t)Z~ L?aU'M:: ~/f/?74s~#t::-:. g%

SHEET_OF_

COMPUTED At/, I

CHECKED -.,.--/--_

DATE

L
L
L
L
L
L
L

L

L

L
L
L
L

4Sa/#w =- /.~~cd"-
SiIJU LPa/~ > tP7Dr }JjC Hew /10-/ Ifm/ilif ~

CUte' Jhkl UJ7fr£
• fIW cU;pK=19 k/ ~:2.8

uSSttnz.e ?ro/cc-/~7 e/1+u/;tq

7Y?nt ChC(t! ;- W/tW" ::: z· () c.,(
_.~J......._. =.. =.=-_
.~ -

S/IlU &~ ') 07Dr kkl a~t)1~ol itm1hj ~



SHEET_OF

COMPUTED~
CHECKED 7~______
DATE s-;

Ik/md~k;l. S7YUC r~
C-40-Lj.2 p,6u ~ +- culv-tn-~ C-W-ZLI > C-~/-/"2--
.;:

n/6. &tt:t -- ,ZCJ * 2,7J.f7 -= sir dL-l'YJ'

cd-=70 (2~ Oai//k}~n)

?rt?Ij);/aJqn = /.55 inc-he'S' tiD YI/ 0 hr scs)

!irdra?l!fi !-enJfh". 4()OD ree/
s/o/)e -= (t;5?JD')(kD')(/6());:; 2.8JfVZ

(43,5ZPD) (S4.9) .

Run-off tblcu/a-hon ~ Q ~ 1.2/ c;f tPm~/.<jJI'2~tJ.

CJ1ttLAj)t C/;tl,acr/r/;hi~ ~ -= 5:2&c£, =-
• 712/' emjJ C: -= !:.£lr;R*S~
~ 71 : 0.027 al/cw "7c

S = 50%
4lalkw : 2&S: 33c£

s//let aa/!?z-v >/ Q CttlWt-l~U4t

HanSEn
allEn

& LUCEmc

i
I
I

L

I

L

I
~

I
1
1

L

i
L

i
i

L

L

L

o
[
l-

L
L
I
I
I.-

r

L

~ ;t=iY a /~ Y"/ 6 hi'" eV£4!

?re?ijJ :: 2.2~ //7 -=C:; Q?::: /6· tt_c£
4kr~ /tJ.t~ 'f"1L/; tiZ-I/.37-rtJ.99~ ~r ZfJ.~c*
;.10k. C'fi-t'f1 {/n~ 8u /~ yr CI/C;;~'/l~1~··===---

Gulk W :> L\ C?&(v~/l.1 5-h1l octtyuc.6

L
L

L
f

\
I.-

I

L



[:FS

Otjl"F~_Ot~J

HYDROGRAPH HYDROlJRAPH

i _. ~:!. <> t~i. :;:~: ", :.: .~.: 1. I.., /

F~Lir.fCtFF

INCHES

'-.i,::"
•• ,<. ".::••:"

MINIM(jM INFIL'TF~ATION RATE=

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

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

HYDRAULIC LENGTH=

AVERAGE BASIN SLOPE= 28.4 PERCENT
CURVE NUMBER= 70.0
DESIGN STORM= 1.55 INCHES
Sl-C}RM DURATION= 6u() HOlJRS

L

L

L

o
L
L

L
L
L
L
L
L
L

.'-:. ,:::0.:::.

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

_.... ':: '..J

"-. Ci:'-~'

:::),:..

;::iCi
..... .-

...., .-:-._,...........................'

.- .•. ,::;•..••,"1
.........' ..:... :.

~..' -'-'., .

. ':::::: l....l ~:::'

. ~ ..
:I t_.tt·)'l::'·':::

....; t··, -:~....:~
..; ...• ; ....;.:

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

-. :..J;, .!.q."';"

.....-. """-"
; ....!!.):::,;:.:}

.'...., .'
• ~ J ~ •

.......: '::: .

....~ ( ... ('~l:::;

''''....... ,"', l_

("'. :"', :- .....?. "-'

,.}( ..... ,.....

'. '~. .'!. ,:-••~

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

., •..... r""l. -I

.~. ./ "-;1 '1 1.

., r-.·...· .I

.1. ..;~ '.~:., 1.

:::;; ' ..

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

, :t

.' ..;;: .(.~.

'-OJ ' •
.' '

:,3:2
,. ....
....1. ~ ~

·.. ···1

.'-', '''7
.:..: ....:.'

\ .q.

:••r .{ .

... ,: .~+,.::.,

L
L

,.;; .

.-) •..••. ~ .....
. ..

,':

".' . . .:: ::,:5 ',::. ,,: .
........::::'::::.

" .
. -

L
······1

L

L



o ~ :;::: . .. , ::::-:::" '. , l ' ",.' _,.::,.:. r' O
.:

HYDR(JGRAP~i HYDROGRAPHFUNDFF

=================~=====:===~====~=~==============================
L
L

•• '_v r o
'.

! .' .../

,_• ."I

'.-:-.q.

-", ......, ,

.. ...~..\

. "

.. ......,
1. " :::.. .1.

1. :: 5·a.

1." 3':"
1 :, .~.~:::

1 ~ ·4::5

:t" (}7

:t:: t·4

1,: (} 1

., (i

" ()

'1 ()

.. ()

" ()

;: " .. '

., ()

1: .L

:: ...

1 '")
.1.:: .::...

! ~- !' ..

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

.... .- i.

.. '. ;1.;, '_ J

.. ()t) J. ()

': 1••)1....11••) •.7•

:: t)()~)8

:: ()()~)9

" (j(ji)9

.. () ~2 ::::: ;::3

.-.•: , r·o.
:: !") J. {:J"'f

........." ..-.
I ~.j~_.).i+~1

.-..... ."...•.
~ :..J.t ';";

:: ()1 :2~7

.....-. ~ .......
•: '...1!...1{::: .•:'::

.~..... -.", ....,
" !•. .J!...J"" ....

:. ,: .," ~.,. / .t.~

t ;: ():~:~9

:", -l I

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

.. ...J ...·-·.r-.
1. .1 'J. 1. .~:t\~

.1 ...... ,", .-•

.L " 1,.) .t .{+I.)

1. ,; :t (j.y.~.5

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

.L " !·)C, .1. ./

., -: .

.t 'J ;.)!.).t.~..{+

1 :: ~)::::3:t

"'. -';':::"
L.::::':·

' .. ':: " ..:

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

••.,. '""t',

-.::' ;: -.::' ,~::)

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

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

..... '" ,....
". .{.l .,'

.::-" ." ,r••;

-:- , .
.~;. " .,::: l.j

._'" .t ''-7

.::::; -1. ,/

:::;; :: ()["i

..-. ...., / ....

.~~ ,. ..•.:,' ..::-:

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

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

r
L

L
L

L

L
L
L
L
L
L
L

L
L
L
L

..," ::: ;:,.! ::::' 'T'l"'~ ;:::. F: ;~.;, k' :::::

".'.,q. ;..:'c: ;" ,':;:, .... -.:

I

L



o
L
L
L ,... '."-.: .,-.'-.

.1. !\1t...;1-·\!::_~::;

.. ,'I
.;; 1 .t.~.

:: (}:2

,,00

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

_··t : .•~, .-.#

7.98

3. (::; :.5~3

OUTFLm~)

:: ....

:, q.

2. 1
1 '')
.!. ,; •.::••

..... .,-.. .'-.

..::: ;::~ ;: ~::!

HYDROGRAPH HYDROGRAPH

:: !.)!.j.::: .:.:

:r (H)31

" ~)()34

:: ()()C~~.

:: ()() 1. 1.

EXC::ESS
:r. j\~C=:~-!i=S

..r ()·7~7:i.

.-.......,. ..
n I._It::;'.:' :::J

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

.. 1·..Jt:,1./ ..:::

,,011:::;:
C' 1. ,~:::, c:;

:: ()()() 1

.-..... -,._._.:: :") ~.) ..::: ~:!

:l 878~3

.1 ,-- r'\ - .. -'or
1. .: :~::3 .,;~ ......:>

.~ H~' ••:; CJ .:..
.l. ~ •.•. ' ......; '.•••'

1 .., 4·!58(}
1.4442

.. .-. -',...'-...
J. :; J.j .. :::.::~ 1.

..... IJ-., , ......- .

.1. p.' L· t1 c. :::'

." q·t:~

r-. _'-I"'::::.l .I .:

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

2.71

..'-. "or"

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

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

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

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

i

L

L

l
L

L

L

L

L

L
L

L

L

L
L
,

L



o
L

HaRSER
aLLER

& LUCEmc

c- 4/-/2-

:::::::~J,.1
PROJECT NO. Ct:27·1!· / 60

SHEET O~~

COMPU~
CHECKED ---r--+-----

DATE 579'//f9

i
I
L

L
i
i
L

L
i
L

L
I.....

L
L
L
L
L
L
L
L
I
L

i

L

~nt" lJ/5C-h::'i€ -z{ CCY7£/ez{ y$pny ./'~,

delft, kd t:/17 /?'c07"crh ia%~~d ~ ~9i"n dl15C'/J A5~
/~ 0/77 6 /o/R~'

$c*)L I/ak/~ /n~$U/Uc1. ~ ~*3 o. n Ck::Q72'l

t;ssUI11e mM/i'J1UIKr· vatttc.

t:litti hp Charat-'£'nrkf

, /Z" C/JIP 7). ~ -!#1l/?%S1£-
D 7l ::D. OZ¥ '-¥adw-"1-
, S' "= /7%

4a~w~ ;:r~ ~/

S/l1tt qJatf4(j > cQ [U/(kl-/i aco/£/~

Clteci Jizkl LbYlho-f
/lUIc~~= ?tj' ~=2.f

~/UJ1U jMc;'ct.,{/J; ~/7lral1t-<.

t/~ c~/ S- .=F.:::> L?~ ~ L/. S-ch



o
L
L
L
I
'--

i

L

L
L
L
L
L
L
L
L
L
L
L
L
L

HanSEn :~~EJNETC----""-T!/a~~'1"":t./-'f-":{!z~ry~t:1J---_--__ SHEET_OF

ft[[En =----m2- COMPUTEDa-..,tZ=

& [HUeE . FEATURE c-L/Z- ? CHECKEDL~=--=--
inC PROJECT NO. t:Jo 7-1/- /M

- DATE

C-4Z-B

7//~vhr7 &e~ D-4'2--

%r= c:>.~1 c7f"

~ __;"~ c,{---
5)n~ cYd!IM ':>()~T ?~ ~bW /1~lltht/1?/7J ~

Cf!~tf JHIe/tbJ-hd(

-/ltr/ defJl/... Z.&7 / ~-; ~t: =: ~D

~jUIJU fJ1/'c-c-;50j -e117Yal1ce
krn ['Hal / 5 =t::> UINI.: ":; 2. S-c,{

J:



o
[

L

HaRSER
allER

&lUCEmc

SHEET_OF

COMPUTED llll'~I .
CHECKED-,--r ---

DATE -/~/~
I

iCh bl /01:) y-e4r I 6/;cuY' evetL I
;0= 2-2j/l1t:kJ ~ ~; /. 37 ctf

5//1U 01hw '> %r c~Iv-c1,/ ;; oca;;if!c

CJ1e?k hieI UYllrtrf
!i1fL= Z.IZ _ "7--7___

IIWc:kr -::: 2. J7 I D (j_ &7 -:/. v:J

v>e //~iCL01;1 cr;·lclll~

il5( t'/;u~1 ~~ UwwJ ~ Z·D ch
'----"0 - _. :-

c;j= 8~. /

t:Pcz/kw ~ ~S-'1 c£- -....,
""

Ctv&-od ad£tuat

cd
70
9'0

62
O.o9~
0.723

q> =-0.5"3D

/~c1J = /.S-~" (IL; Y/'I !R ArJ SCS-)

litc:katlk;; k/'!f7'I(:; gZS ;;~I
h - (Sso )(Z:;-){IW) =- 21: 3 dJ

s: 'ojJe - 1'~ &pL) ( I, 3) . /"

£1/17-$idlcuh'tM~ 4-=~~7!ch

tUtti. hIe Cj,al"ac-£/~-hcs

g" cmp
7j:O.DZ'-!-
s,; 3D%

I
L...

I
L

L
L
[

r
I
L-

I
I

L

L
l
L
L

L
L
L

L

L



o >••••••,,:

... ~ , : l ;

r
L

(.:~ \..1 E F.' (~:~ (-J i::: E{ f::-' ~3 I !\! ~:3 L_ en::' E: :;;:; .,::: .<+ ;l -.::' t::: E:: F~ c: t~: i"'~ "r
CURVE NUMBER= 86.1·
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 325. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

I
L

Q!~IN=31a5630 INCHES

===============================================================
I
I ACCUMULATED RAINFALL UNIT OUTFLOW
~ 'TIME RAINFALL RUNOFF EXCESS HYDROGRAPH HYDROGRAPH

HOURS INCHES INCHES INCHES CFS CFS

..; ..

,-'-:: ::::5/

:: ()(;

" ,:)(}

:: (} 1

:: (>(}

.00

•

., ()

"; ()

:; ....

L ;3
" :L

:: (;

,L1-1 ,,-4

• ('~ ("•••;-t" •

,; ()()~) 1

" ; '~:::" '-y

.. ",.'. ; .: .::.. '. ....

:= 1 :.5:2'7

.....- ••-. 11

:::; J•.) !") t•.} .~+

:z ()i)()(}

:; t:; .....~+ ..:::

.. ;, -.... '.~. " ...•! ," .,:+ :".!

." ~~.

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

.....~ !::;: ~

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

1 :: f.':j()

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

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

L
L

L

L
L
L

L

L

L

L
L
L
L
i
L



o
L
L

,.;

•.... ,....•.... ,....•.... ,., ..:..
!.... i:::. r": L.. t=:.: \.\ \

DESIGN S·rORM= 2n25 INC~~ES

STORM DURATION:= 6~O HOURS

QP!N=31a~!!~: INCHES

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

CFS
RAINFALL Rl.JNOFF EX~ESS ~iYDROGRAPH HYDROGRAP~~

ACClJMUi.. ATED RAINFALL UNIT OUTFLOW
"'1- ....... , ....

t J. !"'It.::.L

.............. ;...

.;;;:.::::

.·-i··...,
:I •• ~J":':'"

.00

1. 'J .,::, ."~.

i ,",::'7

·f J •••• !;::.

., r"':~'"

.;.., ..

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

. f:

.. ()

:: :t
i r.:::
..1. t. :_.'

.••-".1"". :':}

....,

.. () ".? .~i..~:.L

.............-,
l: !..)~.jl.~J:..)

'~I'''''' .t : ....;: ..) ..::'.t.::::

;-,.,"

-1 .~ •••,••.•\. ."
" .:....., .... ''..

.. ' .~,. .
! ..:.' ::' !") "'~'

., .... ,......,.,
1. :: " .:"..",.!+

;:::: .:

••.~_l.

:::::<~

:;. ,; (:::. '..>

1 :; {:~ .1.

; ••~- '-:r 1;::"
.::.:. ,: ',.:' '..•!

:::::;;::;:::;::::":'::;.::::::';';:::::::::::::::::: ••:::::::::::::::::::::::: .;:::::::::::::::':::::::::::::: •• ·.n .

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

L
l

L
L
L
L
L
r

L

L
L
L
l
L

"

L



-¥ hI' a /60 y~rl ~/;r ~(/~YL I
?/C'ttjJ :;- 2. 27 /i1c~ =t:::> @.;=rILJ. g'z, c..,(
%r -= ILl t2-+- j. 37 qz- kC~~3-8' CVnr-· /~. II c<

No!r : ~I/r: 1'7 vnc?~Me Z4 /;r· ccnetAc-na-:-:;;::::::::=====::':

Qa4w > Q :. ctt/V-bt-!c:;cce/lc6&

CltezL Jnkf U?1-t£
Lh.. / /_ ~/ ?'J "7/'.".-

/lW at";JM-=c &-.3 /C~/ LJ = 2.{) := :/ • ..)

at~t{I')lt' !/'c;ec/nl t?/lfrOI/LC

Ox C/KkJ S- -=f? G!//14" 29.~ ,£
~ -- - ----

5/licp iPlIW'r > 6?nr J;/!t( UJ1l-d(/1c! {/»,/-hd7.J

DATE

SHEET_OF--r­

COMPUTED 2t<(I~

CHECKED~;'~______

ePa/~UJ ~ 3L).!P(P c£-
cu-0<1--1 Ct£teju4'6

.,,'" ~~~::::;~:'~~4I</(
PROJECT NO. C)() 7. 1/. / Db

c- 14-21
701zz/ tl/t'a -= 27+iZ.7t17) -=- 7'-/. 2 /kN4 ( Z5-X ib1/Os,en)

CAl = 70 (29% {}ak/tJ~fJel7)

?/'CclfJikhm ::: /·5"5""/~c.h~.r (If) yea!', & hr SCS)

/£;drauic kny-M:: 004? fief

skpe-::(12,Zoo)(8-b)(/06) "'" X>,2CZ .
43;5lRD (7t12) t> .

Sina lb/~iJ :> Q
\

evil-Off c2llcu/a-hern ;

tItal};j?e C;;a/ctt-kr/~lcf

, ZLjR cm~
~ ?l::: ~. t:JZ4
~ s = gZ

HanSEn
aLLEn

& LUCEmc

I
I
'--

\

L

I

L

I
I

L

r

L

(
L-

o
L

[

L

L
L
L
L
L
L
L
L
L



o
L
L

'.\ F.: ~:::~ (.... :,.:.
'-", 1'-- '-. r-. •.... 1-. • "1"

.f:.. \'-' t:. s-< L- i:::. ;\i :

CURVE NUMBER= 7n n

DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 200()~ FEE"r
MINIMUM INFIL_TRA'fION ~~H!t= uOO IN/HR

; ..' . ", r~" ", -' ':, ·1...; ,.... ~··.r

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

TP~ ~1493 H[}l_JR~~

I
L

(::3::::: :'-' f1 .._,: '-r ."'"
·".t.1. ",-"•.•"

i
\
\..-

1'IME RAINFAl_L..
HOlJRS INCHES

UNIT
HYDF<OGRr:~FH

I l- ........._'/ ,._. CFS

" ...""
:::.!- "

:: ()8

.00
:: (j 1

t-'~C~

.;. " :...J

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

.: ....,( ..,

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

.' ~ ':::~

.~ _•.:.-

:0
18.9

, .
. : .•" .1• .-' ', •••

.. ., ....•... .--.
.1. .::~: !....I, -.,;,

'-:; .~ ':::c 1
••••= "'!" .••...'.: J.

"_"-/r- , ....
".::'/=':: .1

'., ... :--~.

. '!:' ,;-:

.., ()()()f?

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

;.~ .;

...........'...
, ; ! .,.~. .'

,".., .... ,....
: ~ 1- • : •

.....- ;--

~") ~.J ;:::~ :.":::

; \.~.!. .l. "'~.'

......" .;.

:: ::)(; ~:s ~?

:: (}() 1:~

C}:.::i·-;r··,

., -_ ......

.L :: !••J ::.:: .:::~ ;:::~

••••••..•••l

~..: ~:: .J.

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

.... , 1.) .::-

.. : •• :1

...~ L -:;

:.... ..~.. r.:::
.:... " : ...~

,.) ~::::'7

.4.••, ..•..' ...

.~.,

244·5

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

L
L

L

L
l

I
'--

L

L

L
L

-:to r.:'!::::'..>n , .•} .....! 1 .' ~ ;"",'. ,

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

:r ()~):t 1.

. i;

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

....\!:::.
: .

•. ;:: r:

\

l
............ ":r .!

, .' '>o.~ : •••~ !") t.. :. ~.' ~... ~ :: ()

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

....J .d..d.

L
L
,

L



o '. '!;,":, l' .;., ! (.;..LI ~ ·:'1 ; ,' p ::~. ~::: .~. t. i r··· ..•.: , , .': .....•..,
'...' :::;: .. ' :.. :. :::'. '....., ...:' .

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

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

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

OUTFLQ!,'.!
HYDEOGP(:::F'H

UNIT,
HYDi:;: (]1:3r-:;: {.~I F'H

CFS

2:: 4·t:~ c: f !~~.

3" !5~5 Ht:!Lltr" s;

~~ 1 .'-" :~'3 ."=!" ';:'
~
.,
j (;(..

)
.,

(} ....... .'-,". .t.!_ .,::: ~..~ ", () (.j. " .. .. ... .. ... " .. ..:.. .. ...- ..-

6
.~ 1. 2:~)t3 Lt- C) :::;: 1. 1 (; (;

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

' .. " ,/ " .. , .. .. C'cJ , .. ::- " ;-. .l.

-.:) 7 (j 1 .,::: .,+ ...~ (} ..:;
1 c:; () (iC};3 (")

;-1 1 ,(+
:: .. :: '-' .. .. ... , " .. ..:.:. .

~: 1- ,. ~:j
..
) -'I" "..... 8 ~)(}C~E~ (

..
) 2 ~

..
j c... :: ..;.. i.J. :--(

:: C ..::t.:::: .. " .. . .. .'

ACCUMULATED RAINFALL
TIME RAINFALL RUNOFF EXCESS
HOURS INCHES INCHES INCHES

HYDROGRAPH PEAK=
T I i'''!E TO F'EI:¥::>:=
FUNOFF \i[)Lur·lE~.:::

L
L

L
l
L

L
L
L
L
L
L
L
I
L

L
L
[

L
,

L



0··'·
.1

,j ",. -.i..",." .... <!. ",'"

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

l
L

DESIGN STORM= 2=25 INC!~ES

, -. .n-·r-·'·..··.,··
.:::: !".! I.,) ~ } " ~... t::-. t:. i

....... : t·-..' ,.--t···.
1 ;''.! L· t1 t:. ~:::

..... /5.' ..'

: ():2

!:='. /1!=:
....:" -r····..

3:> t:9

i .... ., .. ;' c::

.&.& ."':"

.1. 1 " ./ ,"::)

::::~.. .;

1. ..::' :: .~+

.: ·"7 ~ !::::
: ..!. .., ......

1.8,9
:t 1.6. i3
:~:·q9" 5

HYDROGRAPH HYDROGRAPH

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

:: '.

., () () "7 f:~

'= ()()()i)

.........-. ...-.
:: t.j:...JI.ji:j

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

('1 ···.. ·_·.. ··7

····,·7·1 !:;:.
.....:.....:

. '. / .;'.j. ,':~:

'.. or .,;;~ .' .q.

I: ()()()()

i:~; \.J r'.! Ur:'F
I i'.!C~HES

J. :: ..:~ t ~.l.

'+ ..~.l.·.::·.,

.': .~.. '. ..•. t. "

! .'-'..t •••1. ;;

., .-••1 "-.-•

J. :: !..) .L ~.i.::~

INCHE'2

r~c:r: tJ j·-.1 L! L_!~ "1" f:::D
F~{:! I }\iF (~L_t_

":::-">

.... :::~

':.. ,'

.·.1····~'

" .. a'....

.:••• 11 : ..... : 1

..-.. r-.···V'

.~:.. II ,,:.. .'

,.... """-1"
.::': :r -.::' ',:;'

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

..-.. ~." .

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

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

r
i
L

r

L

r
'--

L

L
L
L

L
L
L

f
I
L

r:;.' \ : ~····.11··'::: '.. '.... ::.' :._ '....' 1""1 ;:::: '\; '!.:' .•••• <- ..

L
L
L
I
L



{·hartd~.·1

HJlnSER
JlLLER

& LUCEmcC
L
L
L
L

tttJ(j -·1 (p,7 7(/0

tuJ(j - 2 /~( 7 19d"d

U40- J S--, I ISotJ

«O(}-J! s:s- Jc;l. s;-c)

t{,(/Q-..s- 1,2 lidO

L

L
L
I
'-'

L

37

3/

/ _ /~.;rrk ~C;..-..£.u.--
~c - /Ii'(£. J l

CI =- C."..,..,. £K/ ...z:; -ho"t/6 (
/h ,tree.1:

4A -=- 4('dr-Yld~e /;{~"
v'

L
L
L

1t.tJ4-f /00-0 00 ;;;'~/(2'5-J.. ;)7

p.f)'J -:;.. /~c;cJO OW bJiO; '3'32 37
J<114-? 0600 ;20 35J..I8"J~ 3;(,

U/J~- r .J 7S?J ;k:5 J3~ 500 3/

P(}(J-5- Jjl-(dO ~rJ 31'3, c; '32. f}...~

L
L
r-

l

L
L

1(44-/ ~. 7 ()

a,(jJ:/- 2 /, tI /3.3
uf)(j- J 6. I 0
t1tJ4- '-I C c- ...... -. ~
;,{114 - : ,- I

(~ ! 7- 2.I



SHEET .,2 OF I 7
COMPU~
CHECKED

CLIENT

PROJECT

FEATURE

HlinSER
IILLER

& LUCEmc
~ .'

PROJECT NO. DATE /~

aJ~~Cd~$:S ~~pn /~#Pdk-r~
r

CAai4-4eJ ~ eN
/(/'yl" '::;pi

I<Jl 6/1/ 'a;;d' ,yl , hi. Q1;>.<~

~Y1

, -

< ,

. _.. - .. ----_._~._ •.__ .. ~ .._..... <'

i

.

u.,(j1J - I CJ.7 75- ().6~ 75-
cJ 70 ,thil] _

fUT Q ::.- (). ~ ::L

U/JlJ-J /.J.f 7S- (J.6 :J.
i

/,J. :J 70 0,#1 70.S- ~e, 7/
wTq -:: {), tiS

PlIJIJ- J ?:/ 7S- ~,62.

Or () 70 0. If! 7S-
-<,

wrQ -= fJ." l.

UIJ!J -If 0 75- 0,6::1
s-.5- 70 - Q.t( i 70

[.uTQ: {/. #. ;;

uAP-j- 0 7S- t).6.7

7.J... 70 C). IIJ . 76
IJJTQ :::. cJ.4 3

/07.r < c:;J# -/..,
(/

t2. .t-t.s-:xck;-/~e7/ -=-

/07r G-J,..; ~/' - ~ s-s-;;u..k. s.

r .

L

L
L

L
L
L

L

L

L

i
L

I

L

L

L

L

o
L
L

L



o
L

HIIRSER
IILLER

& LUCEmc

SHEET2-OE ! 7
COMPUTED C~
CHECKED ---:------r-=--
DATE 1,/"/J/i2

I

L
Estimated Peak Discharge for Undisturbed Area Bypass Channels from
lO-year, 24-hour and lO-year, 6-hour Precipitation Events.

I
I

L

CHANNEL
PEAK FLOW

lO-YEAR, 24-HOUR
(cfs)

PEAK FLOW
lO-YEAR, 6-HOUR

(cfs)

L

L
L
L

L
L

L
L

L
L
L
[

l
L

0
.84W-l 4.5

urJ-2 6.4 .57

tJ.3 5.1 .85

uJ-4 2.3 .19

urfl.5 3.0 .25



o PROJECT VALLEY CAMP 10-YR~ 24-HR PEAK FLOW
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CHANNEL .u.c-t-
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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

TP= .0593 HOURS
C3= 62.3202

QPCFS= 85.42 CFS
ITERATIONS= 8

QPIN=12.6436 INCHES
SCS 24-hour

i =============================================================='"-

TIME
HOURS

ACCUMULATED
RAINFALL
'INCHES

RUNOFF
INCHES

RAINFALL
',EXCESS

INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

CFS

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

==============================================================
11.38 .6649 .0000 ••0000 .0 .00
11.40 .6704 .0000 ..0000 26.7 .00
11.42 .6758 .0000 .0000 78.6 .00
11.45 .6813 .0000 .0000 79.8 .00
11.47 .6868 .0001 .0000 52.5 .00
11.50 .6923 .0002 .0000 27.2 .01
11.52 .7290 .0011 .0009 12.1 .04
11.54 .7733 • (H)33 .0022 4.9 .14
11.57 .8177 .0065 .0032 1.8 .34
11.59 .8620 .0108 .0043 .6 .59
11.61 .9063 .0161 .0053 .2 .87
11.64 .9506 .0223 .0062 .0 1.16

11.85 1.3494 .1161 .0134 .0 3.38
11.88 1.3938 .13(>2 .0141 .0 3.59
11.90 1.4381 .1450 .0148 .0 3.79
11.92 1.4824 .1604 .0154 .0 3.98
11.95 1. 5267 .1764 .0160 .0 4.17
11.97 1.5710 .1930 .0166 .0 4.35
12.00 1.6153 .2102 .0172 .0 4.52
12.02 1.6310 .2164 .0062 .0 4.38
12.04 1.6394 .2198 .0034 .0 3.55
12.07 1.6478 .2231 .0034 .0 2.51
12.09 1.6562 .2265 .0034 .0 1. 74
12.11 1.6646 .2299 .00::;:;4 .0 1.30
12.14 1.6730 .2334 .0034 .0 1.10

L

L

l

L
L
L
L
L

L
L

L
L
I

L

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME:::

4.52 cfs
12.00 Hours

.35 Acy-e-Feet



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

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

TP= .0593 HOURS
C3= 62.3202

uDD -\
CHANNEL J,l.Il:-i-

QPIN=12.6436 INCHES
SCS 6-hour

QPCFS= 85.42 CFS
ITERATIONS= 8

VALLEY CAMP 10-YR, 6-HR PEAK FLOWPROJECT

L

o
L
L
L

==============================================================
L TIME

HOURS

ACCUMULATED
RAINFALL
.INCHES

RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT.c< .
HYDROGRAPH

CFS .

,OUTFLOW
HYDROGRAPH

····CFS

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

2.26 .6559 .0000 .0000 .. 0 .00
2.28 .6832 .0000 .0000 26.7 .00
2.31 .7105 .0006 .0005 78.6 .02
2.33 .7378 .0015 .0009 79.8 .07
2.36 .7651 .0028 .0013 52.5 .15
2.38 .7924 .0046 .0017 27.2 .25
2.40 .8197 .0067 .0021 12.1 .36
2.43 .8470 .0093 .0025 4.9 .48
2.45 .8743 .0122 .0029 1.8 .59
2.48 .9016 .0155 • ()()33 .6 .70
2.50 .9289 .0191 .0037 .2 .81
2.52 .9371 .0203 .0012 .0 .84
2.55 .9444 .0214 .0011 .0 .71
2.57 .9518 • ()225 .0011 .0 .54
2.59 .9592 • ()236 .0011 .0 .42
2.62 .9666 .0248 .0012 .0 .36
2.64 .9740 .0259 .0012 .0 .34
2.67 .9813 .0271 .0012 .0 .33

i

L

L
L
l
L
L
L
L
L
L
L
L

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

.84 cfs
2.52 Hours

.10 Acre-Feet

l



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

=================================================-=============

VALLEY CAMP 10-YR, 24-HR PEAI{ FLOW

OUTFLOW
HYDROGRAPH

CFS

vDD-2­
CHANNEL~

QPIN= 5.9534 INCHES
SCS 24-hour

UNIT
HYDROGRAPH

CFS

RAINFALL
EXCESS
INCHES

QPCFS= 88.25 CFS
ITERATIONS= B

.ACCUMULATED
TIME RAINFALL < RUNOFF
HOURS INCHES INCHES

TP= .1260 HOURS
C3= 29.3443

AREA= 14.7 ACRES
AVERAGE BASIN.SLOPE= 37.0 PERCENT
CURVE NUMBER= 71~0

DESIGN STORM= 2.4S INCHES
STORM DURATION= 24.0 HOURS
HYDRAULIC LENGTH= 1900. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

PROJECT

f
L-

!
L

o
L

L

L

I
L-

L
L
L
L
L
L
L
L
L
[

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 .0239 .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. ()2 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 ??.-....
12.17 1.6840 . 1518 .0028 .0 3.54
12.19 1.6929 .1547 .0029 .0 2.98

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

HYDROGRAPH PEAI{= 6.40 cfs
TIME TO PEAK= 12.04 Hours
RUNOFF VOLUME= .57 Acre-Feet

r
L

i

L



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

AREA= 14.7 ACRES
AVERAGE BASIN .sLOPE=· 37.0 PERCENT
CURVENUMBER= 71.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1900. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

QPIN= 5.9534 INCHES
SCS 6-hoLlr

0DD-2.
CHANNEL~

QPCFS= 88.25 CFS
ITERATIONS= 8

VALLEY CAMP 10-YR~ 6-HR PEAK FLOW

TP= .1260 HOURS
C3= 29.3443

PROJECT

L
L

o
L
L

======.=================================.=========-==============
L TIME

HOURS

ACCUMULATED RAINFALL
RAINFALL RUNOFF ··EXCESS

INCHES INCHES INCHES

UNIT OUTFLOW
HYDROGRAPH >HYDROGRAPH

CFS· CFS

i
L

I
L

L
L
L
L
L

L
i
L

L
L

2.39 .8078 .;0000 .0000 .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•._1._'

2.75 1.0063 .0084 .0007 5.1 .33
2.77 1.0141 .0091 .0007 -:r ..., .34_I • ..:-

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. (z532 .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 · ()324 .0010 .0 .55
3.48 1.2t)33 )--4 .0010 .0 .56• ( .'::1,';:.

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 (-7- .0007 .0 .54· ) ..::..:;..

3.63 1.2308 .0381 .0008 .0 .52
==============================================================

I
i
'-'

!

L



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

1J/n

.50

.48

OUTFLOW
HYDROGRAPH

CFS

.0

.0

uDP-Z
CHANNEL~

UNIT
HYDROGRAPH

CFS

.0008

.0008

RAINFALL
EXCESS
INCHES

.0388

.0396

.57 cfs
3 .. 53 Hours

.14 Acre-Feet

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

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

L

r
i
L

L

c

L

L

L
I
L

i
L

L
L
L
l

f
L
r
L

[

L
!
L



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

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

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

,.,,'.

================'==============================================
11.37 ••• 6630 ·~OOOO .0000 ~O .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 .(>0
11.53 .7466 .0019 .0013 37.8 .02
11.55 .7839 .0040 .0021 27.9 .06
11.57 .8213 .0069 .0029 19.7 .13
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 .054:3 .0081 .5 1.92
11.75 1.1573 .0629 .0087 .3 2.19
11.77 1.1946 .0722 .0092 .2 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 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 .13
11.59 .8586 .0105 .0036 13.3 .26
11.61 .8959 .0148 .0043 8.8 .42

AREA= 8.1 ACRES
AVERAGE BASIN.SLOPE= 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

000-:3
CHANNEL~

QPIN= 7.4811 INCHES
SCS 24-hour

QPCFS= 61.10 CFS
ITERATIONS= 8

VALLEY CAMP 10-YR, 24-HR PEAK FLOW

TP= .1002 HOURS
C3= 36.8746

PROJECT

L
L

L

L
L

L

L

o
L
L
L

L
L

L

L

L
L
L

L



=======================================-=======================
OUTFLOW

HYDROGRAPH
CFS

DDO -3
CHANNEL~

UNIT
HYDROGRAPH

CFS

RAINFALL
EXCESS
INCHES

5.12 cfs
12.03 Hours

.42 Acre-Feet

VALLEY CAMP 10-YR, 24-HR PEAK FLOW
(Continued)

ACCUMULATED
RAINFALL RUNOFF

INCHES INCHES
TIME
HOURS
=====~================================================ ========

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 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 2.3()

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

PROJECT

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

L
L

L

c

L

L
L
L

L

L
L
L
L
L
L
L
L
L
I
L.



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

UD.D-a
VALLEY CAMP 10-YR, 6-HR PEAK FLOW CHANNEL -UB a-

AREA= 8.1 ACRES
( AVERAGE BASIN.8LOPE= 32.0 PERCENT

CURVE NUMBER= 75.0
DESIGN STORM= 1.55 INCHES
STORM DURA~ION= 6.0 HOURS
HYDRAULIC LENGTH= 1500. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

QPIN= 7.4811 INCHES
SCS 6-hour

QPCFS= 61.10 CFS
ITERATIONS= 8

PROJECT

TP= .1002 HOURS
C3= 36.8746

o
L
L
L

L
L TIME

HOURS

ACCUMULATED
RAINFALL

IN'CHES

RAINFALL
RUNOFF· EXCESS
INCHES INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

CFS

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

==============================================================
2.27 .6612 0000 ·~OOOO .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?. -
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 .0242 .0010 .8 .71
2.63 .9692 .0252 .0010 .5 .63
2.65 .9754 .0262 .0010 .3 .57
2.67 .9816 • ()272 .0010 .2 .51
2.69 .9879 .0282 .0010 .0 .48

L
L
L

L
L
I
L.

L

L
L
L

L
L

HYDROGRAPH PEAK=
T I ME TO PEAI<=
RUNOFF VOLUI"1E=

.85 c"fs
2.55 Hours

.12 Acre-Feet

L



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

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

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

==============================================================
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 .0320 .0057 9.0 .77
11.82 1.2817 .0383 .0062 5.9 9'"• .4-

11.84 1.3194 .0450 .0067 3.8 1.07
11.86 1.3570 . ()522 .0072 2.4 1 '";'?

.~-

11.88 1.3947 .0599 .0077 1.5 1.36
11.90 1. 4~524 .0681 .0082 .9 1.51
11.92 1.4701 .0767 .0086 .5 1.65
11.94 1.5077 .0857 .0091 "T 1.78.~,

11.96 1.5454 .0952 .0095 '" 1
1
.92..:..

11.98 1.5831 .1052 .0099 .1 2.05
12.00 1.6208 .1155 .0103 .0 2.18
12. ()2 1.6308 .1183 .0028 .0 2.29
12.04 1.6379 • 12()3 .0020 .0 2.31
12.06 1.6451 .1224 .0020 .0 2.2()
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

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

lJI)D-4­
CHANNEL ~

QPIN= 7.4135 INCHES
SCS 24-hour

2.31 c"fs
12.04 Hours

.20 Acre-Feet

QPCFS= 4~.12 CFS
ITERATIONS= 8

VALLEY CAMP 10-YR, 24-HR PEAK FLOW

HYDROGRAPH PEAK=
TIME TO PEAl-=::=
RUNOFF VOLUME=

TP= .1012 HOURS
C3= 36.5410

PROJECT

L

L
L
[
......

L

o
l
L
L

L
L
[
......

L
L
L

L

L

l
L



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

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

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

==============================================================
\

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 .03
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 .0032 .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• __I

2.81 1.0268 .0065 .0005 '? .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 .0293 .0005 .0 .17
3."62 1.2297 .0298 .0005 .0 .16

AREA= 5.5 ACRES
AVERAGE BAS IN .SLOPE= 3.1 •• 0 PERCENT
CURVE NUMBER=70.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1250. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

..

QPIN= 7.4135 INCHES
SCS 6-hour

vDD-4
CHANNEL ..1J.G-iI':"'

QPCFS= 41.12 CFS
ITERATIONS= 8

VALLEY CAMP 10-YR 6-HR PEAK FLOW

TP= .1012 HOURS
C3= 36.5410

PROJECT
o

L
L
L
L
L
L
L
L

·L
L
L
[

L

l
L
L
L

i

L



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

.16

OUTFLOW
HYDROGRAPH

CFS

.0

UOD-4
CHANNEL .J.JL).--4-""

UNIT
HYDROGRAPH

CFS

.0005

RAINFALL
EXCESS
INCHES

.0303

RUNOFF
INCHES

1.2332

VALLEY CAMP 10-YR 6-HR PEAK FLOW
(Continued)

ACCUMULATED
RAINFALL

INCHES

3.64

TIME
HOURS

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

================================-==============================

PROJECT

L

L
L

o

L HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

.19 cfs
3.52 Hours

.04 Acre-Feet

I
~

, .

i
!
'--

L
L

L
L
L
L
L
L
L
i
L



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

AREA= 7.2 ACRES
AVERAGE BASIN.SLOPE=28.0 PERCENT
CURVE NUMBER= 70.0
D~SIGN STORM= 2.45 INCHES
STORM DURATION= 24.0 HOURS
HYDRAULIC LENGTH= 1100. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0961 HOURS
C3= 38.4674

o
L
L
L
L

PROJECT VALLEY CAMP 10-YR, 24-HR PEAK FLOW

QPCFS= 56.66 CFS
ITERATIONS= 8

iJDO-5
CHANNEL .uJd 5-

QPIN= 7.8043 INCHES
SCS 24-hour

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS .

OUTFLOW
HYDROGRAPH

CFS

L
I
"-

L
L
L
r .

L

L
r
l....

L
r
L.

==============================================================
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 .42
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 .0335 .0056 8.2 1.11
11.82 1.2891 .0395 .0060 5.2 1.3t)
11.84 1.3249 .0460 .0065 3.3 1.48
11.86 1.3607 .0529 .0069 2. (> 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.ell 1.6286 .1177 .0049 .0 3. ()()
12. ()~5 1.6354 .1196 .0019 .0 3.05
12.05 1.6422 .1215 .0019 • (j 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

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

[

L
L

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

:3.05 cfs
12.03 Hours

.26 Acre-Feet



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

QPIN= 7.8043 INCHES
SCS 6-hour

QPCFS= 56.66 CFS
ITERATIONS= 8

uOD-5
VALLEY CAMP 10-YR, 6-HR PEAl< FLOW CHANNEL~

TP= .0961 HOURS
C3= 38.4674

PROJECT

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

C

L
L
L
L

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

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

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 35.0 .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 --:r "":!" .11•...J " ,_,

2.71 .9951 .0043 .0004 2" () .11
2.73 1.0010 .0047 .0004 1 '7 .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 .23
:3" 42 1.1894 .0239 .0007 .0 .23
3.44 1.1942 .0246 .0007 .0 .23
3.46 1.1990 "€)252 .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 " (>276 .0005 .0 .25
3.56 1.2185 .0281 .0005 .0 .24
3.57 1.2218 .0286 .0005 .0 ...-,-::

" .a:-.-,

:3.59 1" 225() .0291 .0005 .0 ...........::...::.

3.61 1.2283 .0296 .0005 .0 .21

L
L
L
L
I
L

L

L

L
L
L
[

I
'-

L
L
L

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
.··HYDROGRAPH

CFS .

OUTFLOW
HYDROGRAPH

CFS



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

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

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

.21

OUTFLOW
HYDROGRAPH

CFS

.0

Jl)I>-~
CHANNEL ..1Jt).--5"'"

UNIT
HYDROGRAPH

CFS

.0005

RAINFALL
EXCESS
INCHES

.0301

RUNOFF
INCHES

1.2316

VALLEY CAMP 10-YR, 6-HR PEAK FLOW
(Continued)

ACCUMULATED
RAINFALL

INCHES

3.63

TIME
HOURS

PROJECT

L

U
L
L

I
L

HYDROGRAPH PEAI<=
TIME TO PEAK=
RUNOFF VOLUME=

.25 cfs
3.52 Hours

.06 Acre-Feet

L
L
L
I
L

I
I
L.

i
L

L
L
L

L
L
I
L.

L



()DD~ j',.:', •
=====:::=.- -.

,Ai-£. !Jes/6N:5 TO 6ea~~ ACO,i?bMJ6 7Z) ..3C)a:~
RECi;c)/2eI1eur 0/:: A 10- y/Z - tp He EtJev7 A-A1.D k:, P£A)J:)/NO
/10 AJez<J 077/fi ~~ ,

(o1l1j>{)7C2. w~5~u>-U ON ~:5t+eE:rS fSrtEEr 2)

(SHEET_Of__

COMPUTED DG:I
CHECKED-,--,-~_

DATE 2d1AY/fl

._./ft..;15
~:; z.

CLIENT -----ll~k~LE:i~~cA.LL'HIac.C-e--------­
PROJECT ----L,,:?~~rJl7..L'lLL....I___ ___.::---------
fEATURE --=-J,-""AJbo.a../~""",-,-S-5-7iM~.'2/2.PD~:::c.t:=~Z)~/m!S..~=~ _
PROJECT NO.

HtiRSER
tiLLER

& LUCEIRC

L
I
t
L.,

L

L

L

L

o

L
f
L

LJDD -Z
cPdesrl?': C>,57c-6

rOI );,af79vh, 'Sa;ftn11 b;-O
If::' 03
f'Y~ ::1'11'2.; Z

L
L
L

l!e/xt!tj C~d ()11 5hee:f 3 5~tO~ vd ~ 5 () J

Chczl1:fe ~ Z~ Sht/~ de:s9r 'J - (51f£EJ32
};::.o 1t~,o3

1ft :;/5 S,1/ln.: 007
Ilk ::. Z 5tH&x- =' 0,23

L
L
L
[

L
L

tJDD-3 QdcsKJr1 =: o.8Sc£

l.$mJl?': tfo / hOM Itlatf'i-1j'
,StrlC1:L~ lo~S

/; :. c/ h-edJavd.: ()I S I

rJt.;./5
fi/z;;. Z



Trapezoidal Channel Flow Calculations using Mannings Equat10G

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: UDD-l - Trial 1

o
L
L
L
L
L
1

L

GENERAL CRITERIA: Design Flow:
Bottom Width:
Side Slope1:
Side SIope2:
Friction Factor:
Min. Bottom Slope:
M~x. Bottom Slope:
Freeboard:

0.84
0.0

15.0
,2.0

0.0:30
0.02
0.30
0.50

Date:
Time:

Cc.mputed:

UNITS
cfs

feet
1/ml
11m2

ft/ft
ft/ft
feet

0:::;;-May-89
10: 13 At"!

DEi-!

L
CALCULATION:

(Ch"mne I Depth)
Depth CMin. Flow):

On/1.49(S)1/2=
A (R) 2/3:::::

0.24
0.120
O.119

feet

4- .. 16 feet

feet
oft2

·f t/ ~;ec..1 7('1
~ It J •.••

().18
:2 .. 5()
0,,07

().:z<)3:t

0.12 feet

0.74 feet
0.49 ft2

·feet

1 ~ 7Cl f t/ s:·ec
No t !'.ieeded

~./elo(:.ity:

Depth (Max. Flow):
On / :I. " 4'~ ( '::: ) :l ,I 2"':

Pet-imetet- :
!-·i\~d t- aL\ 1 ic F~2d i L~·=· ~

Riprap Ck (V<5?):

Pequired Depth:
Ar-ea:
Perimeter-:
Hydraulic Radius:
Velocity:

C:{~LCULATION:
(\jeloc.i.ty Check)

L

L

L
L

L

L
Riprap Ck 'V':~5?):

I

L

L
L

Mir1~ Bottom SlDDe~

C~hanl!el I)ept~-i;;

~.~ipi:~ap~

.•-, l-~ r::'0_' .. \.J _I::'

1./'ITI t
1 ../ fn~2

-ft./ oft
-ft./.ft:

L
I

L



o 3

Trapezo-idal Channel Flow Calculations Llsing Mannings Equa.tion

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

Channel Section: UDD-2 - Trail 2

L
I
l-

L
L

L

GENERAL CRITERIA: Desiql-' F lo~"'J: ,',
Bottom Width:
Side Slope1:
Side Slope2:
Friction Factor:
Min. Bottom 'Slope:
Max. Bottom Slope:
Freeboard:

0.57
0.0

15.0
2. ()

-0.030
0.07
0 .. 23
0.50

D2,te:
Time:

Computed:

UNITS
cfs

feet
l/m1
11m2

ft/ft
ft/ft
feet

02-May-89
02:39 PM

DEH

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

3 .. '~~7 ftisec
f'.jot Net-?ded

feet

feet

·feet
ft2

feet
feet

().13

0.06

0.14

0.67 feet
0.23 ft2
2.85 feet
0.08 feet
2.46 {t/sec
Not. Needed

(j n ()23

(1.17
0.043
0.043

Depth (Max. Flow):
Dn/1.49(S)i/2==

A(R) 2./3=

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

ReqUired Depth:
An~a:

F'erirneter:

Per-imeter:
Hydraulic Radius:
VelcH::it.y:
Riprap Ck (V<5?):

Depth (Min. Flow):
Qn/1.A9(S)1/2=

A(R)2/3=

CALCULATIGN~

(\Je). DC j. t·"! Chec k ;

CALCULATION:
(Channel Depth)

L

L

L
L

i

L

L
L

.Dl~s.iqr1 CJ}:::

Comment: Channel Velocities .:~ Su() fsp~

·ft./ft
T;"l'.'::Io·j--.- '- ....

l!m:!.
lim::
ft/-ft

:2.0
i 5 I: (i

(;.., (}'j

Eid(,:? Slope 1:
S.td{~? ~31or':lt2 :2:
Min= Bottom Slope:
Maxn Bottom Slope:
(~h{"3!!n(~?1 Dt~~pth;

R .1. r:1 t- <"::\ j:' ~

I
L;

L
L
L
I
L

I
L



o
L
L Trapezoidal Channel Flow Calculations using Mannings Equation

1

L
Client: Valley Camp Coal Company

Project No.: 007.11.100
Channel Section: UDD-3 - Trial 1

Date:
Time:

Computed:

02-i"1ay-8C'j
(}3: 33 F'M

DEH

L
L

GENERAL CRITERIA: Design Flow:
Bot tom Wid·th:
Side Slopel:
Side Slope2:
Friction Factor:
Min~ Bottom Slope:
Max. Bottom Slope:
Freeboard:

0.85
0.0

15.0
-2.0

0.030
0.07
0.20
0.50

UNITS
cfs

feet
Ilml
11m2

ft/ft
ft/ft
feet

L
CALCULATION:

(Channel Depth)
Depth (Min. Flow):

01'1/1.49(8) 1/2=
(J.19

0.065
().()65

feet

feet.

·fef.?t
feet

0:).16

0.08

(j" 69 fee·t.
0.31 ft2
3.32 feet
0.09 'feet
2 = "71 f t /" =:·ec
Not Nio?eded

O. O~58

\Jelc)cit\/;
Riprap Ck (V<:S?):

Depth (Max~ Flow):
C:lr-t./1 n 4(? (S) i /:'~~=

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

Riprap Ck (V<5?):

Pequ.t n-?d Dep-th:
AreC.1 ;:
Pet- imetet-:
Hydraulic Radius:

r

L

r

L

L
L

L

L

J. ./~n:?

l/ml

() ,: :2(3Ma~~u Bo"t·to," Slope:
C~hEtr-ii-;(-:~ 1. I)E::,p"th ~

;::;, i p r'O

' E:!. t::! :
L
[

L

L

L



SHEET~OF __

COMPUTED {)aI
CHECKED_~_

DATE

5'm1f1; /2% ? rr~ /1//ap~/i1?
"5MaX = 25'%, J

(5ffa:T 7)

-Jd-q:>-t{= 0./ '

~ l-J"-JI10~ iZ~~

CLIENT l4w.Le:Y tA-tYJ?
PROJECT -&:~
FEATURE;~ J)/7l:I1t!?S
PROJECT NO. CO 7, II. too

(}desKjr7': 'G). /9c:!~

b${) .

I¢/::~;.Z

cPd~'9'(]"" o.ZSch.

6~{)

J1 ::/ik;: z.

ae J)n:11 STYlE /)e/&;J

ODD-5

HliRSER
lILLER

& LUCEIRC

L

C

L
L

L

L.
L
L
L

L
L
L
L
r
L

L
[

[

L
L



o
L
L Trapezoidal Channel Flow Calculations us~ng Mannings Equation

\

L
Client: Valley Camp Coal Company

Project No.: 007.11.100
Channel Section: UDD-4 - Trial 1

Date:
Time:

Computed:

(J2-May-S-=t
03:41 PI"!

DEH

L
;

I......

I

L

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

0.19
0.0
2.0
-2.0

0.030
0.02
0.13
0.50

UNITS
cfs

feet
Ilml
11m2

ft/ft
ft/ft
feet

L CALCULATION:
(Channel Depth)

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

A(Fn2/3==

0.24
0.027
0.027

feet

feet

feet
feet

feet
ft2

0.74
0.12
1.08
0.11

0.08 feet

1.62 ft/sec
Not Needed

0.06 ft:2

3-.1() ft/-s5-ec:
r··.!c:tt t;~eede~j

().18
() I' ()j, 1

\ielDci ty:
Riprap Ck (V<5?):

Riprap Ck (V<S?):

Hequi !~ed Depth:

Depth (Max# Flow):
Gln./ 1 :t ·4 fi (S) :{ ./2:::::

Perimeter:
Hydraulic Radius:
Velc.ci ty::

F:equired Depth:
Area:
Perimeter:
Hydraulic Radius:

C?~LCUL.{o=iTIDN::

L

l

L
L
L
L

(: J7 (;

ft./'·i-=t
f(~~et

1./ rn t
l ...f in:'~

0"0:2

L
L
L
L
L



Trapezoidal Channel Flow Calculations using Mannings Equation

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

7

feet

feet
liml
1/m2

feet

ftlft
ftlft
feet

UNITS
c'fs

feet
llml
11m2

feet
ft2

feet
feet

ft/sec

Date:: ()2--ivii~~>/-8C;'

Time;: 03: 56 Pi"!
Computed: DEH

2,.()

0.0
2.0

0.0
2.()

.2.()

--=!' r")O,_, :s .4- l

Not Needed

0.12 ft/·ft
0.25 ftlft
0.70 feet
r··.lot Needed

0.70
0.08
0.87
0.09

() If 67 feet
0.06 ft2
0.76 feet
0.08 feet
4.33 'ft/sec
Not Needed

0.25
0.50

0.25

(}~{)15

0.010

0.17
0.010

0.030
0.12

0.20
0.015

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

A(R)2/3=

Required Depth:
AI~ea :
Per-imeter- :
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

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

A(R)2/3=

Bott.clm Width:
Side Slope 1:
t::;.ide Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Ch,:mne 1 Depth:
Ri pr'ap;:

Design Flow:
Bottom Width:
Side Slope1:
Side Slope2:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Fn;~eboard:

Required Depth:
Area:
f.:aerimetet- :
Hydraulic Radius:
'v'eloci ty:
Riprap Ck (V<5?):

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: UDD-5 - Trial 1

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

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

CALCULATION:
(Velocity Check)

0
L
L
L
L
L
r

L

L
r
L

L
L
L
L
L
l

"
L
[

L
I

L



I

54£'5

SA£-s' (,haf7Cf~d i6 As~ Clao rdl*j ~ r1~t-J D06u4
?olkf {!/sznk~?/?

A5cA-0 /5 c/roP/Jtd- )r~c7 /;d:S i~el1 &ddd !d PC71c!3

o
\,. -

'-r
\

i
I
'-

I
L

HIIRSER
IILLER

& LUCElnc

CLIENT---,I~/At~LEJ~V-c~*6;L,'J~/O=-- _
PROJECT ~P='1"-LrLf'C/NC!-!d~kJ!;;-lf;~'.p.i1C?'"-L.l>.'I,~-=,,....=--- _

FEATURE__--:--:=---:--;-::;-::-::- _
PROJECT NO. ('V) 7, / /, 26cJ

SHEET_(_OF~
COMPUTED oat
CHECKED_~__

DATE Zf.kJf/81

L
L

11/3

It I!
2./2
0.11
1,1f£;

CJ.95

(';t) =- / DeX.J

10+5',

::. (cZE8s~

Qtm); (P-O.2,S)Z.
? f-tJ.~'!J

1!,~3

7, 12­
1,08

37,/0

6Z83&G

/~J{)L?) :: 18
Of::- rt.JJ2.3EJ) := 90
:.5h:i£/GIZ/~;' =- 75 Vot...:" Q Jd-A.aA
...0/22"5/ = 70 Q-;. .~ &~Oe;olti

l1Juec/Ara ltb·f. ftr& 'JCJ::;eIGr<£=: ;01/.:;fl!to;; ;!Z/)u!ft!cl
.. (j)(;I1) \ki(Af)I~(!F') v,,;('i¥) Q;;;') \lhlf:t/) Ott!) rtkAf): Ct/'-P)

I-.f- !Z f:- A
A-SL4-i:t Aud i)'5!tI/kd 5&Je.7,5rd::;:; b'l~sf

I - j, /..3 - -
Z D. / I I, (XJ - -
~ o '"7;:; 0./37 - ().5-' I I .....l

1 - (\. /9 - -
&; - 1,ltJ - -oJ

~ - i). 95 - -

&rllt ;JUIYI.&E:Z:*5:

L

L
L

i
'-

i

L

L
L

L

L
L

L

L
I
L

I
Z

- ';1 c .02- -
- .;.f-I 0 14 -

I- --1 L, (\
~, -.. .'!....



EAJo!p ~Jt(G /N~t..ODtA.k? kBl]7IVz/~;k~
\

5~~ ;;12~A5L#' })wev /)tSJVa:ez; 7677ft-

I - /1/3 - - 1,13

Z o,~o 1,00 - - / I !'pc)

3 0.15 0.'27 - O.SQ t,IL
-1 - 6. / 'l - 637 6(5~

\ 5 - j,;t; - - 1./&
(p - 0/15 I,{){) /,31 3,29

PI/fjEJj Of5T()UaJ 54£€16RA:55 Ii~I2'S/Jbw; ~7IrLlul-l:),q;
Q vor c2 Vol ~ 1/£>1 & vor r)()W~

11/1) 0~-H) (,,j) {i1C! -k) (,1/) ~..r£) (/~ ~c~) Cl c -I+- -
I

I ~

6,142.22 1,47 0,11
I- 6.4:72-

\
- 6.43 [ -

t' O,lf I' &d2.
I. ! 6.23t/ - , -I i

II o,/f (/ (j, ( 1 /I I - I, !o,oZ. 6,27
(/ - " 6-02 II I II lo>O( ej,Q3i - l
1/ 1°,14 /, i ,

II - 6, /4- 1/ - ~, , :-

I 10.(2 /.
6,05 ! ,/ 0,0.5 D,zz..tI If

I j i

I i 1

'7
SHEET-=--OF~
COMPUTED Q0S"
CHECKED~,.---~_

DATE Z NOV 89

CLIENT _~I!I-,--,~L=L£1~l----';;'--L;d--"··(-"'-!;.D _

PROJECT --

FEATURE =---,.--- _

PROJECT NO Go 7 / j, 2d)

I

Z
3
1
?:.
~

HanSEn
allEn

&lUCEmc

i
L

L

o
L/·,

L
L
L
L
L

L
L
L
L
[

C

L

j?~~ A:: A=.cA::; u-·~bac ~/C<3 .: /0,&,,%
/:;2.,83&c,

/bl't,) \ /t-'!/2 :Z'4-i/r. /

§

\

v~/i(fl/-f

(ac-£('J
cC'/A I ;,/8
oozA 0./4

0

I
Ot?3A 0·(p7

c04A .5,11)

yZ)T)fl- ( 5/:;1

L



APPENDIX R614-301-750

NPDES Discharge Permit

HanSEn
IlllEn

&lUCEmc



Permit No.: UT-0022985

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION VIII

DENVER PLAC E
999 18TH STREET, SUITE 500

DENVER, COLORADO 80202-2405

AUTHORIZATION TO DISCHARGE UNDER THE

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM

In compliance with the provisions of the Clean Water Act, as amended,
(33 U.S.C. §1251 et seq; the ")let ll

),

Valley Camp of Utah, Inc.,

is authorized to discharge from a facility located in Sections 8, 17, and 30
of Township 13 South, Range 7 East, Carbon County, Utah,

to receiving waters named Pleasant Valley Creek and Whiskey Creek, both
tributaries to the Price River,

in accordance with discharge point(s), effluent limitations, monitoring
requirements and other conditions set forth herein.

This penuit shall become effective ~ar.ch 1, 1988.

This penuit and the authorization to discharge shall expire at midnight,
July 31, 1992.

\day of February· 1988.

Title

Authorized Pennitting Official

Max H. Dodson
Di rector
Water Management Division
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PART I

Page 2 of 24
Permit No.: UT-0022985

TABLE OF CONTENTS

Cover Sheet--Issuance and ExpJration Dates

I. Effluent Limitations and Monitoring Requirements

A. Definitions
B. Specific Limitations and Self-Monitorin9 Requirements

(Includes Compliance Schedules as Appropriate)

II. Monitoring, Recording and Reporting Requirements

A. Representative Sampling
B. Monitori n9 Procedures
C. Penalties for Tampering
D. Reporting of Monitori ng Results
E. Compliance Schedules
F. Additional Monitoring by the Pennittee
G. Records Contents
H. Retention of Records
I. Twenty-four Hour Notice of Noncompliance Reporting
J. Other Noncompliance Reporti ng
K. Inspection and Entry

III. Compliance Responsibilities

A. Duty to Comply
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,
I. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

A. Definitions.

1. The "30-day (and monthly) average, II other than for fecal
col ifonn bacteria and total col ifonn bacteri a, is the
ari ttlnetic average of all samples collected duri ng a
consecutive 3O--day period or calendar month, whichever is
applicable. Geometric means shall be calculated for fecal
col ifonn bacteria and total col ifonn bacteri a. The calendar
month shall be used for purposes of reporting self-monitoring
data on di scharge monitori ng report fonns.

2. The u7-d~ (and weekly) average," other than for fecal
col ifonn bacteria and total col ifonn bacteri a, is the
arittlnetic mean of all samples collected during a consecutive
7-day period or calendar week, whichever is applicable.
Geometric means shall be calculated for fecal colifonn
bacteria and total colifonn bacteri a. The 7-d~ and weekly
averages are appl i cable only to those effluent characteri stics
for which there are 7-d~ average effluent limitations. The
calendar week which begins on Sund~ and ends on Saturday,
shall be used for purposes of reporting self-monitoring data
on discharge monitoring report fonns. Weekly averages shall
be calculated for all calendar weeks with Saturdays in the
month. If a calendar week overlaps two months (i.e., the
Sund~ is in one month and the Saturd~ in the following
month), the weekly average calculated for that calendar week
shall be included in the data for the month that contains the
Saturday.

3. "Daily Maximum" ("Daily Max.") is the maximun value allowable
in anY single sample or instantaneous measurement.

4. "Composite samples" shall. be flow proportioned. The composite
sample shall, as a minimum, contain at least four (4) samples
collected over the compositi ng peri od. Unless otherwi se
specified, the time between the collection of the first sample
and the last sample shall not be less than six (6) hours nor
more than 24 hours. Acceptable methods for preparation of
composite samples are as follows:

a.

b.

Constant time interval between samples, sample volume
proporti ona1 to fl ow rate at time of sampli ng;

Constant time interval between samples, sample volume
proportional to total flow (volume) since last sample.
For the first sample, the flow rate at the time the
sample was collected may be used;



PART I

Page 4 of 24
Pennit No.: UT-002298S

A. Definitions (Continued)

c. Constant sample volume, time interval between samr.les
proportional to flow (i.e., sample taken eve1j' "XI
gallons of flow); and,

d. Continuous collection of sample, with sample collection
rate proportional to flow rate.

5. A "grab" sample, for monitori ng requi rements, is defi ned as a
single "dip and take" sample collected at a representative
point in the discharge stream.

6. An "instantaneous" measurement, for monitoring requirements,
is defined as a single reading, observation, or measurement.

7. "Upset" means an exceptional incident in which there is
unintentional and tempora1j' noncompliance with
technology-based pennit effluent limitations because of
factors beyond the reasonable control of the penmittee. An
upset does not include noncompliance to the extent caused by
operational error, improperly designed treatment facilities,
inadequate treatment facilities, lack of preventive
maintenance, or careless or improper operation.

8. "Bypass" means the intentional diversion of waste streams from
any portion of a treatment facility.

9. IISevere property damage" means substantial pl1Ysical damage to
property, damage to the treatment facilities which causes them
to become inoperable, or substantial and penmanent loss of
natural resources which can reasonably be expected to occur in
the absence of a bypass. Severe property damage does not mean
economic loss caused by delays in production.

10. "Active mining area 'l means the areas on and beneath land used
or disturbed in activity related to the extraction, removal,
or recovery of coal from its natural deposits. This tenn
excludes coal preparation plants, coal preparation plant
associated areas and post-mining areas.

11. "Reclamation area" means the surface area of a coal mine which
has been returned to required contour and on which
revegetation (specifically, seeding or planting) work has
camnenced.

,
. i
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A. Definitions (Continued)

12. The term "lO-year, 24-hour precipitation event" shall mean the
maximum 24-hour precipitation event with a probable
reoccurrence interval of once in 10 years as defined by the
National Weather Service and Technical Paper No. 40, "Rainfall
Frequency Atlas of the U.S.," ~1ay 1961, and subsequent
amendments or equivalent regional or rainfall probability
information develped therefrom.

13. The term "coal preparation plant" means a facility where coal
is crushed, screened, sized, cleaned, dried, or otherwise
prepa~ed and loaded for transit to a consuming facility.

14. The term ncoa T preparation plant associated areas" means the
coal preparation plant yards, immediate access roads, coal
refuse piles, and coal storage piles and facilities.

15. The term "settleable solids" is that matter measured by the
volumetric method specified below:

" "_The following procedure is used to determine settleable solids:

Fill an Imhoff cone to the one-liter mark with a"thoroughly
mixed sample. Allow to settle undisturbed for 45 minutes.
Gently stir along the inside surface of the cone with a
stirring rod. Allow to settle undisturbed for 15 minutes
longer. Record the volume of settled material in the cone as
milliliters per liter. Where a separation of settleable and
floating material occurs, do not include the floating material
in the reading.

16. "Director" means. Director of the United States Environmental
Protection Agency's Water Management Division.

17. IIEPA" means the United States Environmental Protection Agency.

18. Acute toxicity occurs when 20 percent or more mortality is
observed for either test species at any effluent
concentration. "Mortality in the control must simultaneously
be 10 percent or less for the results to be considered valid.

19. Outfall Description: Outfal1s 001, 002, and 003 discharge
intermittently from surface runoff settling ponds adjacent to
the train loadout facility into Pleasant Valley Creek; 004
discharges intermittently from a surface runoff settling pond
adjacent to the mine into Whiskey Creek and 005 discharges
into Whiskey Creek from a filter pond which receives mine
water from underground operations.



u. speci}ic Lirnitatjbns and Self-Monitoring Req~irements

1. Ouring the'period beginning inlmediately and lasting through June 30, 1992, the permittee is
authorized to discharge from Outfalls 001,002, 003,004 and 005 associated with active· mining
operations indicated on the area maps submitted and approved pursuant to Part IV, Q.l. Such
discharges shall be ~1}ited_ and monHox~~ by t~~1~.!.~!!.e as specified below:

Effluent Characteristics Oischarge Limitations Monitoring Requirements

. ':!

30-0ay 7-0ay Oaily Measurement Sample
Average 2./ Average !I Maximum !I Frequency Type !I,

Flow, gpd N/A N/A N/A 2 x Month Measured ~/ £./

Total Suspended Solids, mg/L 25 35 70 2 x Month Grab

Total Iron,' mg/L N/A N/A 2.0 ~I Monthly Grab

Total Dissolved Solids, mg/L NfA N/A 700 !!I Monthly Grab

Oil and Grease shall not exceed 10 mg/L and shall be monitored monthly by a grab sample.

2./
bl

The pH shall not be less than 6.5 standard units :nor greater than 9.0 standard units and shall be
monitored monthly by grab sample.

There shall be no discharge of floating solids or visible foam in other than trace amounts.

There shall be no discharge of sanitary wastes.

2. See Schedule of Compliance. Samples taken in compliance with the monitoring requirements
specified above shall be taken at the following 10cation(s): at any point which is

, representative of each discharge prior to its mixing with the receiving stream and as
indicated by the solid triangles on the current area maps submitted pursuant to Part IV, P.1.

See Oefinitions, Part I.A. for definition of terms.

If any Iron analysis exceeds this limitation, the State of Utah and the permittee shall
review the actions necessary to achieve compliance with the lilnitat10n and the continued
appropriateness of the limitation. In no event shall the discharge exceed a daily maximum
limitation for Total Iron of seven (7) milligrams per liter.

For the intermittent discharges, the duration of the discharge shall be reported.

- ... O'
,O'-h.
,. N
~

t::
. -f

of
b
o
N
N
'0
0>
(.n

~I The total amount of Total Oissolved Solids (10S) discharged from all outfalls is limited
to one ton (2,000 pounds) per day of TOS.
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3. Effective July 1,1991, there shall be no acute toxicity in the
discharge from outfall 005, the mine water filter pond discharge.
(See Acute Toxicity defini~ion Part I.A.)

4. Any overflow, increase in volume of a discharge or discharge from a
bypass system caused by precipitation within any 24-hour period less
than or equal to the 10-year, 24-hour precipitation event (or
snowmelt of equivalent volume) shall comply with the following
limitation instead of the Total Suspended Solids limitations
t~ntained in Part I, B.1.

Effl uent Characteri stic

Settleable Solids

Daily Maximum

0.5 mL/L

-
- 5.

-
--

--

Sett1eab1 e Solids shall be monitored weekly dun ng peri ods of
preci pi tati on.

Any overflow, increase in volume of a discharge or discharge from a
bypass system caused by precipitation within any 24-hour period
greater than the lO-year, 24-hour precipitation event (or snowmelt of
equivalent volume) shall comply with the following limitations
instead of the otherwise applicable limitations:

The pH shall not be less than 6.5 standard units nor greater than 9.0
standard units.

6. The operator shall have the burden of proof that the discharge or
increase in discharge was caused by the applicable precipitation
event described in Parts I, B.4. and B.S. The alternate limitations
in Parts I, 8.4. and 8.5: shall not apply to treatment systems that
treat underground mine water only.
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Speci fic Limitati ons and Sel f-fw10nitori n9 Reguirements

7. Whole Effluent Testing

Starting in the fourth quarter of calendar year 1988, the permittee
shall, once each calendar quarter, conduct acute static replacement
toxicity tests on a grab sample of the final effluent of outfall 005.

The replacement static toxicity tests shall be conducted in general
accordance with the procedures set out in the latest revision of
"l'1ethods for t~easurin9 the Acute Toxicity of Effl uents to Freshwater

. and Marine Organisms" ,~PA-600/4-85~13 (Rev. March 1985) and the
"Region VIII EPA NPDES recommended acute test conditions". The
permittee shall conduct an acute 48-hour static ~oxicity test using
Ceriodaehnia sp. and an acute 96-hour static replacement toxicity
test uS1ng fathead minnows five dQYs (+ 2 days) of age. After each
24 hours of the test period, the dilutTons shall be replaced with
freshly prepared dilutions of the original effluent sample •. If more
than 10 percent contr-ol mortality occurs, the test shall be repeated
until satisfactory control survival is achieved.

If acute toxicity occurs in a. routine test, an additional test shall
be conducted within four weeks of the date of the initial sample.
Should acute toxicity occur in the second test, testing shall occur
once a month until further .notifi ed by the permit i ssui ng authority.

Test results shall be reported along with the Discharge Monitoring
Report (DMR) submitted for the end of the reporting calendar quarter
(e.g., biomonitoring results for the calendar quarter ending March 31
shall be reported with the DMR due April 28, with the remaining
biomonitoring reports submitted with DMRs due each July 28, October
28, and January 28). The format for the report shall be consistent
with the February 1987 Regi on VIII Guidance for Bi omonitori n9
Reporting, or its latest revision, and shall include all chemical and
pnysical data as specified for the tests. If monthly testing is
implemented, results shall be submitted with each monthly discharge
monitoring report (e.g., the DMR and toxicity testing data for each
month would be due by the 28th dQY of the following month).

'If the resultS:for--th-e-firstfour consecutive quarters of testing
indicate"no .acute toxicity; the permittee mQY request the permit
issuing authority to allow·.a-re<:tuction to quarterly acute toxicity
testing on only one species. The permittee is to specify which
species would be. used in the testing. The permit issuing authority
mQY approve or deny the request based on the biamonitoring results
and other available information without an additional public notice.
If the. request is approved, the test procedures are to be the same as
specified above for the test species.

-...

E
~

t

..



f
E
t:

=.....

E
>-.....

.-

F·

...

...

E
i-
F-

t....

.....----

PART I

Page 9 of 24
Pennit No.: UT-0022985

B. Specific Limitations and Self-Monitoring Requirements

8. Toxicity Reduction Evaluation (TRE)

If acute toxicity is detected pri or to July 1, 1991, and it is
determined by the permit issuing authority that a TRE is necessary,
the pennittee shall be so notified and shall initiate a TRE
immediately thereafter. The purpose of the TRE will be to establish
the cause of the toxicity, locate the source(s) of the toxicity, and
control or provide treatment for the toxicity prior to the deadline
for compliance contained in Part 1.B.3. of this permit.

If the TRE establishes that the toxicity cannot be eliminated by the
deadline contained in thi spermit,· the-permitteeshall submit a
proposed compliance plan to the permit issuing authority. The plan
shall include the proposed approach to control toxicity and a
proposed compliance schedule for achieving control. If the approach
and schedule are acceptable to the pennit issuing authority, this
permit may be reopened and modified.

If the TRE shows that the toxicity is caused by a toxicant(s) that
may be controlled with specific numerical limitations, the pennittee
may:

a. Submit an alternative control program for compliance with the
numerical requirements.

b. If necessary, 'provide a modifi ed bi omonitori ng protocol which
compensates for the pollutant(s) being controlled numerically.

If acceptable to the pennit issuing authority, this pennit may be
reopened and modified to incorporate anY additional numerical
limitations, a modified compliance schedule if judged necessary by
the pennit issuing authority, and/or a modified biomonitoring
protocol •

Failure to conduct an adequate TRE, or failure to submit a plan or
program as described above, or the submittal of a plan or program
judged inadequate by the permit issuing authority, shall in no way
relieve the permittee from the deadline for compliance contained in
PartI.B.3. of this pennit•
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Specific Limitations and Self-Monitoring Reguirements

9. Schedule of Compliance

a. The permittee shall achieve compliance with the effluent
limitations specified for discharges in accordance with the
following schedule:

(1) If there are any changes, corrections, or other
modifications or adjustments of the location of the point
source discharges, the Permittee shall submit a revised Area
Map(s) as described in Part IV.Q•.Such maps must be
submitted 60 days prior to commencement of the discharge.

(2) . If the required biornonitoring establishes toxicity, as
determined by the permit issuing authority, an elimination
of whole effluent toxicity must be achieved by July 1, 1991.
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MONITORING, RECORDING AND REPORTING REQUIREMENTS

A. Representative ~ampli ng. Samples taken in compli ance with the
monitoring requirements established under Part I shall be collected
from the effluent stream prior to discharge into the receiving
waters. Samples and measurements shall be representative of the
volume and nature of the monitored discharge.

Monitoring Procedures. Monitoring must be conducted according to
test procedures approved under 40 CFR Part 136, unless other test
prpcedures have been specified in this permit.

Penalties for Tampering. The Act provides that allY person who
falsifies, tampers with, or knowingly renders inaccurate, anY
moni tori ngdevi ce or method requi red to be mai ntai ned under thi s
penmit shall, upon conviction, be punished by a fine of not more than
$10,000 per violation, or by imprisonment for not more than two years
per violation, or by both.

Reporti ng of Monitori ng Results. Effl uent monitori ng results
obtained during the previous month shall be slJn1llarized and reported
on a Oischarge Monitoring Report Fonn (EPA No. 3320-1), postmarked no
later than the 28th day of the month following the completed
reporting peri ode If no discharge occurs duri ng the reporting
period, /l no discharge ll shall be reported. Legible copies of these,
and all other reports required herein, shall be signed and certified
in accordance with the requirements of Signatory Requirements (see
Part IV), and submitted to the Director, Water Management Division
and the State agency at the following addresses:

ori gina1 to:

copy to:

United States Environmental Protection Agency
Region VIII
Denver Pl ate
999 18th Street, Suite 500
Denver, Colorado 80202-2405

Attention: Water Management Division
Compliance Branch (8WM-C)

Utah Department of Health
Bureau of Water Pollution Control
P.O. Box 16690
Salt Lake City, Utah 84116-0690
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E. Compliance Schedules. Reports of compliance or noncompliance with,
or anY progress reports on interim and fi nal requi rements contai ned
in any Compliance Schedule of this pennit shall be submitted no
later than 14 d~s following each schedule date.

F. Additional Monitoring by the Pennittee. If the pennittee monitors
anY pollutant more frequently than required by this pennit, using
test procedures approved under 40 CFR 136 or as specified in this
permit, the results of this monitoring shall be included in the
calculation and reporting of the data submitted in the DMR. Such·

. increased frequency shall also be indicated.

G. Records Contents. Records of monitoring infonnation shall tnclude:

1. The date, exact place, and time of sampling or measurements;
2. The individual(s) who performed the sampling or measurements;
3. The date(s) analyses were performed;
4. The individual(s) who performed the analyses;
5. The analytical techniques or methods used; and,
6. The resul ts of such analyses.

H. Retention of Records. The pennittee shall retain records of all
monitoring infonnation, including all calibration and maintenance
records and all ori gina1 stri p chart recordings for continuous
monitoring instrumentation, copies of all reports required by this
permit, and records of all data used to complete the application
for thi s pennit, for a peri od of at least three years from the date
of the sample, measu·rement, report or application. This period may
be extended by request of the Director at anY time. Data collected
on site, copies of Discharge Monitoring Reports, and a copy of this
NPDES pennit must be maintained on site during the duration of
activity at the pennitted location.

I. Twenty-four Hour Notice of Noncompliance Reporting.

1. The pennittee shall report any no ncanpli ance which m~

seriously endanger health or the envirorment as soon as
possible, but no later than twenty-four (24) hours from the
time the pennittee first became aware of the circumstances.
The report shall be made to the EPA, Region VIII~ Emergency
Response Branch at (303) 293-1788.

2. The following occurrences of noncompliance shall be reported
by telephone to the EPA, Region VIII, Compliance Branch at
(303) 293-1589 by the first workd~ (8:00 a.m. - 4:30 p.m.
Mountain Time) following the day the pennittee became aware of
the ci rcumstances:

a. AnY unanticipated bypass which exceeds any effluent
limitation in the pennit (See Part III.G., Bypass of
Treatment Facilities.);

b. Any upset which exceeds any effluent limitation in the
permit (See Part III.H., Upset Conditions.); or,
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c. Violation of a maximum daily discharge limitation for any
of the pollutants listed in the permit to be reported
withi n 24 hours.

3. A wri tten submi ssi on shall al so be pravi ded withi n fi ve days
of the time that the permittee becomes aware of the
circumstances. The written submission shall contain:

a. A description of the noncompliance and its cause;

b. The period of noncompliance, including exact dates and
times;

c. The estimated time noncompliance is expected to continue
if it has not been corrected; and,

d. Steps taken or planned to reduce, eliminate, and prevent
reoccurrence of the noncompliance.

4. The Director may waive the written report on a case-by-case
basis if the oral report has been received within 24 hours by
the Compliance Branch, Water Management Division, Denver,
Color.ado, by phone, (303) 293-1589.

5. Reports shall be submitted to the addresses in Part 11.0.,
Reporting of Monitoring Results.

Other Noncompliance Reporting. Instances of noncompliance not
required to be reported within 24 hours shall be reported at the
time that monitori n9 reports for Part II .0. are submitted. The
reports shall contain the information listed in Part 11.1.2.

Inspection and Entry. The permittee shall allow the Director, or
an authorized representative, upon the presentation of credentials
and other documents as may be required by law, to:

1. Enter upon the permittee's premises where a regulated facility
or activity ;s located or conducted, or where records must be
kept under the conditions of this permit;

2. Have access to and copy, at reasonable times, allY records that
must be kept under the conditions of this permit;

3. Inspect at reasonable times any facilities, equipment
(including monitoring and control equipment), practices, or
operations regulated or required under this permit; and,

4. Sample or monitor at reasonable times, for the purpose of
assuri ng permit campli ance or as otherwi se authori zed by the
Act, any substances or parameters at any location.
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III. COMPLIANCE RESPONSIBILITIES

A. Duty to Comply. The permittee m~st comply with all conditions of
this permit. Any permit noncompliance constitutes a violation of
the Act and is grounds for enforcement action; for permit
termination, revocation and reissuance, or modification; or for
denial of a permit renewal application. The penmittee shall give
advance notice to the Director of any planned changes in the
permitted facility or activity which may result in noncompliance
with permit requi rements.

B. . Penalties for Violations of Permit Conditions. The Act provides
that any person who violates a permit condition implementing
Sections 301, 302, 306, 307, 308, 318, or 405 of the Act is subject
to a civil penalty not to exceed $25,000 per d~ of such
violation. Any person who willfully or negligently violates permit
conditions implementing Sections 301, 302, 306, 307, or 308 of the
Act is subject to a fine of not less than $5,000, nor more than
$50,000 per day of violation, or by imprisonment for not more than
3 years, or both. Except as provided in penmit conditions on
Part III.G., ByPass of Treatment Facilities and Part III.H., Upset
~itions, nothing in this permit shall be construed to relieve
the permittee of the civil or criminal penalties for noncompliance.

C. Need to Halt or Reduce Activity not a Defense. It shall not be a
defense for a permittee ; n an enforcement action that it \oA:>uld have
been necessary to halt or reduce the permitted activity in order to
maintain compliance with the conditions of this permit.

D. Duty to Mitigate. The permittee shall take all reasonable steps to
minimize or prevent anY discharge in violation of this permit which
has a reasonable likelihood of adversely affecting human health or
the envi ronment.

E. Proper Operation and Maintenance. The permittee shall at all times
properly operate and maintain all facilities and systems of
treatment and control (and related appurtenances) which are
installed or used by the permittee to achieve compliance with the
conditions of this permit. Proper operation and maintenance also
includes adequate laboratory controls and appropriate quality
assurance procedures. This provision requires the operation of
back-up or auxiliary facilities or similar systems which are
installed by a permittee only when the operation is necessary to
achieve compliance with the conditions of the permit. However, the
permittee shall operate, as a minimum, one complete set of each
main line unit treatment process whether or not this process is
needed to achieve permit effluent compliance.

F. Removed Substances. Collected screenings, grit, solids, sludges,
or other pollutants removed in the course of"~atment shall be
buri ed or di sposed of in such a manner so as to prevent anY
pollutant from entering anY waters of the state or creating a
health hazard. Sludge/digestor supernatant and filter baCKwash
shall not directly enter either the final effluent or waters of the
United States by any other di rect route.
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,
G. Bypass of Treatment Facilities:

1. Bypass not exceeding limitations. The pennittee m~ allow anY
bypass to occur which does not cause effluent limitations to
be exceeded, but only if it also is for essential maintenance
to assure efficient operation. These bypasses are not subject
to the provisions of paragraphs 2. and 3. of this section.
Return of removed substances, as described in Part III.F., to
the discharge stream shall not be considered a bypass under
the provisions of this paragraph.

2. Notice:

a. Anticipated bypass. If the pennittee knows in advance of
the need for a bypass, it shall submit prior notice, if
possible at least 60 days before the date of the bypass.

b. Unanticipated bypass. The pennittee shall submit"notice
of an unanticipated bypass as required under Part 11.1.,
Twenty-four Hour Reporting.

3. Prohibition of bypass.

a. Bypass is prohi bited and the Di rector may take"
enforcement action against a pennittee for a bypass,
unless:

(3) The pennittee submitted notices as required under
.paragraph 2. of thi s secti on•

The Director may approve an anticipated bypass, after
consideri ng its adverse effects, if the Di rector
detennines that it will meet the three conditions listed
above in paragraph 3.a. of this section.

(1) The bypass was unavoidable to prevent loss of life,
personal injury, or severe property damage;

(2) There were no feasible alternatives to the bypass,
such as the use of auxiliar,y treatment facilities,
retention of untreated wastes, or maintenance
du ri ng no nna1 peri ods of equi JXllent downtime. Thi s
condition is not satisfied if adequate back-up
equipment should have been installed in the
exerci se of reasonabl e engi neeri ng judgement to
prevent a bypass which occurred during nonnal
peri ods of equi pment downtime or preventi ve
maintenance; and,
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H. Upset Conditions.

1. Effect of an' upset. An upset constitutes an affinnative
defense to an action brought for noncompliance with
technology based permit effluent limitations if the
requirements of paragraph 2. of this section are met. No
determination made during administrative review of claims that
noncompliance was caused by upset, and before an action for
noncompliance, is final administrative action subject to
judicial review.

'2. Conditions necessary for a demonstration of upset. A
permittee who wishes to establish the affirmative defense of
upset shall demonstrate, through properly signed,
contemporaneous operating logs, or other relevant evidence
that:

a. An upset occurred and that the permittee can identify the
cause(s) of the upset;

b. The permitted facility was at the time being properly
operated;

c. The permittee submitted notice of the upset as' requi·red
under Part 11.1., Twenty-four Hour Notice
of Noncompliance Reporting; and,

d. The permittee complied with anY remedial measures
required under Part 111.0., Duty to Mitigate.

3. Burden of proof. In anY enforcenent proceedi ng, the pennittee
seeking to establish the occurrence of an upset has the burden
of proof.

I. Toxic Pollutants. The permittee shall comply with effluent
standards or prohibitions established under Section 307{a) of the
Act for toxic pollutants within the time provided in the
regulations that establish those standards or prohibitions, even if
the permit has not yet been modified to incorporate the requirement.

-
..



~
,......

g
t= J.
§

E
::::

r-.-

~....
r-c:-,r-

E
t:=

-
t=

E

....

PART III

Page 17 of 24
Pennit No.: UT-0022985

Changes in Dischapge of Toxic Substances. Notification shall be
provided to the Dlrector as soon as the pennittee knows of, or has
reason to believe:

1. That anY activity has occurred or will occur which would
result in the discharge, on a routine or frequent basis, of
anY toxic pollutant which is not limited in the permit, if
that discharge will exceed the highest of the following
"notification levels":

a. One hundred micrograms per liter (100 ug/L);

b. Two hundred micrograms per liter (200 ug/L) for acro1ei n
and acrylonitrile; five hundred micrograms per liter
(500 ug/L) for 2,4-dinitropheno1 and for 2-metnYl-4,
6-dinitrophenol; and one milligram per liter (1 mg/L) for
antimonY ;

c. Five (5) times the maximum concentration value reported
for that pollutant in the. permit application in
accordance with 40 CFR 122.21(g)(7); or,

d. The level established by the Director in accordance with
40 CFR 122.44(f).

2. That anY activity has occurred or will occur which would
result in anY discharge, on a non-routine or infrequent basis,
of a toxic pollutant which is not limited in the pennit, if
that discharge will exceed the highest of the following
"notification levels":

a. Five hundred ~icrograms per liter (500 ug/L);

b. One milligram per liter (1 mg/L) for antimonY:

c. Ten (10) times the maximLm concentration value reported
for that pollutant in the pennit application in
accordance with 40 CFR 122.21(g)(7); or,

d. The level established by the Director in accordance with
40 CFR 122.44(f) •

..



PART IV

Page 18 of 24
Pennit No.: UT-Q022985

IV. GENERAL REQUIREMENTS

A. Planned Changes. The permittee shall give notice to the Director
as soon as possible of any planned phYsical alterations or
additions to the permitted facility. Notice is required only when:

1. The alteration or addition to a permitted facility may meet
one of the criteria for detennining whether a facility is a
new source as determined in 40 CFR 122.29(b); or,

2. The alteration or addition could significantly change the
nature or increase the quantity of pollutants discharged.
This notification applies to pollutants which are subject
neither to effluent limitations in the permit, nor to
notification requirements under Part IV.A.l.

B. Anticipated Noncompliance. The permittee shall give advance notice
of anY planned changes in the permitted facility or activity which
may result in noncompliance with permit requirements.

C. Pennit Actions. This permit may" be modified, revoked and reissued,
or terminated for cause. The filing of a request by the permittee
for a permit modification, revocation and reissuance, or
termination, or a notification of planned changes or anticipated
noncompliance, does not stay anY permit condition.

" "

D. Duty to Reapply. If the permittee wishes to continue an activity
regulated by this permit after the expiration date of this permit,
the permittee must apply for and obtain a new permit. The
application should be submitted at least 180 days before the
expiration date of this permit.

E. Duty to Provide Information. The permittee shall furnish to the
Oi rector, within a reasonable time, anY information which the
Director may request to determine whether cause exists for
modifying, revoking and reissuing, or terminating this permit, or
to determine compliance with this permit. The permittee shall also
furnish to the Di rector, upon request, copies of records required
to be kept by thi s permit.

F. Other Information. When the permittee becomes aware that it fai led
to submit anY relevant facts in a permit application, or submitted
incorrect information in a permit application or anY report to the
Director, it.shall promptly submit such facts or infonnation.

-t:
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Signatory Requirements. All' applications, reports or infonnation
submitted to the Director shall be signed and certified.

1. All pennit applications shall be signed as follows:

a. For a corporation: by a responsible corporate officer;

b. For a partnership or sole proprietorship: by a general
partner or the propri etor, respect; vely;

c. For a municipality, State, Federal, or other public
agency: by either a pri ncipal executive officer or
ranking elected official.

2. All reports required by the pennit and other infonnation
requested by the Director shall be signed by a person
descri bed above or by a duly authori zed representative of that
person. A person is a duly authorized representative only if:

a. The authorization is made in writing by a person
described above and submitted to the Director, and,

b. The authori zati on specifi ed either an i ndivi dual or a
position having responsibility for the overa,l1 'operation
of the regulated facility or activity, such as the
position of plant manager, operator of a well or a well
field, superintendent, position of equivalent
responsibility, or an individual or position having
overall 'responsibility for environmental matters for the
company. (A duly authorized representative may thus be
either a named individual or anY individual occupying a
named positi on. )

Changes to authorization. If an authorization under paragraph
IV. G. 2. is no longer accurate because a different i ndi vidual
or position has responsibility for the overall operation of
the facility, a new authorization satisfying the requirements
of paragraph IV. G. 2. must be submitted to the Di rector pri or
to or together with any reports, infonnation, or applications
to be signed by an authori zed representative.
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4. Certification. Any person signing a document under this
section shall make the following certification:

"I certify under penalty of law that this docunent and
all attachments were prepared under mY direction or
supervision in accordance with a system designed to
assure that qualified personnel properly gather and
evaluate the infonnation submitted. Based on mY inquiry
of the person or persons who manage the system, or those
persons di rectly responsi ble for gatheri ng the
infonnation, "'the infonnation submitted is, to the best of
fflYknow1edge and belief, true, accurate, and complete. I
am aware that there are significant penalties for
submitting false infonnation, including the possibility
of fi ne and impri so l'1llent fo r knowi n9 vi 01 ations. II

Penalties for Falsification of Rerorts. The Act provides that any
person who knowingly makes any fa se statement, representation, or
certification in any record or other docLlllent submitted or required
to be maintained under this permit, including monitoring reports or
reports of compliance or noncompliance shall, upon conviction be
punished by a fine of not more than $10,000 per violation, or by
imprisorvnent for not more than two'years' per violation,or by both.

Avai1abilit, of Reports. Except for data detennined to be
confidentia under 40 CFR Part 2, all reports prepared in
accordance with the tenns of this pennit shall be available for
public inspection at the offices of the State water pollution
control agency and the Director. As required by the Act, pennit
applications, pennits and effluent data shall not be considered
confidential.

Oil and Hazardous Substance Liability. Nothing in this permit
shall be construed to preclude the institution of any legal action
or relieve the pennittee from any responsibilities, liabilities, or
penalties to which the pennittee is or may be subject under
Section 311 of the Act.
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Property Rights. The issuance of this permit does not convey any
property ri ghts of any sort, or any exc1 usi ve pri vi leges, nor does
it authorize any injulj' to private property or any invasion of
personal rights, nor any infringement of federal, state or local
laws or regulations.

L. Severability. The provisions of this permit are severable, and if
any provision of this permit, or the application of any provision
of this permit to any circumstance, is held invalid, the
application of such provision to other circumstances, and the
remainder of this permit, shall not be affected thereby.

M.Transfers. This pennit may be autanatically transferred to a new
permittee if:

1• The current pennittee noti fi es the Di rector at least 30 days
in advance of the proposed transfer date;

2. The notice includes a wri tten agreement between the exi sting
and new pennittees containing a specific date for transfer of
penmit responsibility, coverage, and liability between them;
and,

3. The Director does not notify the existing permittee and the
. proposed new pennittee of his or her intent to modify, or

revoke and reissue the permit. If this notice is not
received, the transfer is effective on the date specified in
the agreement mentioned in paragraph 2. above.

N. State Laws .. Nothi ng in thi s permit shall be construed to preclude
the institution of any legal action or relieve the permittee from
any responsibilities, liabilities, or penalties established
pursuant to any applicable state law or regulation wnder authority
preserved by Secti on 51 0 of the kt.



'­. PART IV

Page 21 of 24
Permit No.: UT-0022985

K. Property Rights. The issuance of this permit does not convey any
property ri ghts of anY sort, or anY exclusi ve pri vi leges, nor does
it authorize anY injulj' to private property or any invasion of
personal ri ghts, nor any infri ngement of federal, state or local
laws or regulations.

L. Severability. The provisions of this permit are severable, and if
any provision of this permit, or the application of any provision
of this permit to any circumstance, is held invalid, the
application of such provision to other circumstances, and the
remainder of this permit, shall not be affected thereby.

M. Transfers. This permit may be autanatica11y transferred to a new
permittee if:

1. The current permittee notifies the Director at least 30 days
in advance of the proposed transfer date;

2. The notice includes a written agreement between the existing
and new permittees containing a specific date for transfer of
permit responsibility, coverage, and liability between them;
and,

3. The Director does not notify the existing permittee and the
proposed new permittee of his or her intent to modify, or
~vokeand reissue the permit. If this notice is not
received, the transfer is effective on the date specified in
the agreement mentioned in paragraph 2. above.

N. State Laws. Nothing in this permit shall be construed to preclude
the institution of anY legal action or relieve the permittee from
any responsibilities, liabilities, or penalties established
pursuant to any applicable state law or regulation under authority
preserved by Section 510 of the Act.

-
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O. Water Quality Standard Requirement - Reopener Provision
This permit may be reopened and modified (following proper
administrative procedures) to include the appropriate effluent
limitations and compliance schedule, if necessary, if one or more
of the following events occurs:

1. Water Quality Standards for the receiving water{s) to which
the pennittee discharges are modified in such a manner as to
produce different effluent limits than contained in this
pennit.

2. A final wasteload allocation is developed and approved by the
.state .and/or EPA for incorporation in this pennit.

3. A revision to the current 208 plan is approved and adopted
which calls for different effluent limitations than contained
in thi s pennit.

TOXiCit~ Limitation-Reo~ner Provision. This permit may be
reopene and modified (iOllowing proper administrative procedures)
to·include a new compliance date, additional or modified numerical
limitations, a new or different compliance schedule, a change in
the bi anonitori ng protocol, or any other conditions related to the
control of toxicants if one or more of the following events occur:

a. Toxicity was detected late in the life of the permit near or
past the deadline for compliance.

b. The TRE results indicate that compliance with the toxic limits
will require an implementation schedule past the date for
compliance and the pennit issuing authority agrees with the
conclusion. .

c. The TRE results indicate that the toxicant{s) represent
pollutant(s) that may be controlled with specific nlJ1lerical
limits, and the permit issuing authority agrees that numerical
control s are the most appropri ate course of acti on.

d. Following the implementati on of numeri cal control s on
toxicants, the penuit issuing authority agrees that a modified
bi anonitori ng protocol is necessary to compensate for those
toxicants that are controlled numerically.

e. The TRE reveal s other uni que conditions or characteri stics
which, in the opinion of the pennit issuing authority, justify
the incorporation of unanticipated special conditions in the
pennits.
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Q. OTHER REQUIREMENTS

1. Area Maps (Active Mining Operations)

a. Facilities which have already identified the location of each
discharge need not submit an area map.

b. The permittee shall submit revised Area Map(s) to show any
changes, corrections, or other modifications or adjustments of
the location of the point source discharges. The purpose of this
requirement is to assure that the Regional Administrator and the
State of Utah are kept fully advised as to the current location
of such discharges.

c. The revised Area Map(s) shall be submitted in the form specified
below and shall be made from USGS topographical maps (7.5 or
15-minute series) or other appropriate sources as approved by the
Regional Administrator or his designee. Each revised Area Map
shall be 8 1/2 inches by 11 inches and shall be in black and
white suitable to produce readable copies by rapid printing
methods (Xerox, Dennison, Offset printing, etc.) or as approved
by the Regional Administrator or his designee. Where additional
8 1/2 inch by 11 inch maps are required to show the area of
operation, they shall be numbered and a key shall be shown on the
first map. The first map section shall have the company name,
mine/job name, address, and NPDES number clearly printed
thereon. Also, one line of latitude and one line of 10rtgitude
shall be marked on each map section. The Area Map(s) shall
delineate the following, using the graphics as indicated:

( 1)

(2 )

(3 )

Existing point source

The projected area of operation for
the next five years (Dashed Outline)

(4) Project point source for
the next five years (Opened Triangle)

(5) The monitoring reports must indicate the active-inactive
status of all discharge points which are listed on the
current area maps. These discharge points shall be assigned
numbers 001, 002, 003, etc.
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2. Monitoring of a discharge may be tenninated if either:

(a) Sufficient data has been accumulated to show to the satisfaction
of the Regional Administrator or his designee that the untreated
discharge from an area where active mining has ceased will meet
the 1imitati ons he rei n; or,

(b) The discharge emanates from an area on which the State of Utah
has released the grading bond or has taken other similar action•
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