Trapezoidal Channel Flow Calculations using Mannings Equation

Client:

Froject No.:
Channel Section:

GENERAL CRITERIA:

CALCULATION
(Channel Depth)

CALCULATION:
(Velocity Check)

Vélley Camp Coal Co.

007.11.100
D~10

”Design Flow:
~Bottom Widths:

Side Slopel:
Side Slopel:

cFriction Factor:

Mirm. Bottom Slope:

“Max. Bottom Slope:

Freeboard:

Depth (Min. 8):
Gn/1.49(8)1/2=
ARIZ/ 3=

Feguired Depth:
Areat

Ferimeter:
Hydrauwlic Radius:
Velocitys

Riprap Ck (VIE7):

Depth (Max. 83
Gn/l.49(8)1/2=
AR/ E=

Required Depth:
Areas

Ferimeter:
Hydraulic Radius:
Velocity:

Riprap Ck (VXS7):

DESIGN CRITERIA:

Bottom Widths
Side SBlops 1:
Side Slope 23
Min. Bottom Slope:
Max. Bottom Blope:

Min Channel Depth:

Riprap (Min 8):
Riprap (Max 8)3

Dates 12-Jul-89
Times Q2:34 PM
Computed: DEH
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2.0 1/m1i -
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0. 030 . -
0L.020 ft/+t
0.030 fL/FL
.50 feet
0,49 feet
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QL1770
0.99 feat
O.47 42
2.17 feat
0,22 feet
2.831 Ft/mec
Not Needed
.45 featl
0.138
G139
Q.93 feat
0.41 12
2.01 fest
Q.20 feet ~
2.91 +Ftisec
Not Needed
Q.0 feat
2.0 1/mi
2.0 1/m2
2.0 %
.0 %
OL.99 feel
Not Needed
Not Needed




 / uansen =

DOAER ey e
& LUCE““: prosect wo. ___ 7. 1L /O DATE _M
772/ %:a //&4‘ 000/75’ &% de -
%74 = o o0/ Qe
_%’m | o | 4327
70 O | 0723 | | R
| o= 102 - CM=T%l

ﬁ’(&/ﬁ(é.%ff)? /5% /nc&q (/0 yr, éér)

/774%/44// fe /5/7/7% y7s2%

(425)(s) ¢ 2¢0)
433520 (-2) 271 47

%& Dasiy . éﬁﬁ?€7;7 0/0@ /70/ 4//M W() “ |

V4L

J//)e-

o ,@M'é éw/ﬁ7 457&1/7&5 ”fc%do/ o
ﬁm //é 2750’/77 9/ &Zwé%a mW Ul [/

//7 /% %a fgmwrs [ Md/cé /%?)
ré % */7
~ 172 5/7746’ /,
e % Aq 7 ’4“?%‘;/24

é; ﬁ’dt/o’/ Bine In dné?? e ne fz

Z[ GBI I-Co\C —~— wher

L= ZzoO
s B Z'#/Z
| ~ | Co= 05D
4L - 527 it | |
<0.08777 haus = Z@m— = &/%4/




CCCCCCC

Ay toperite chenned
K=o, r1=2, #=o o3 .|

Vet e <520 sifin
' .'.':/70 é’n(ﬁf //7»://2/




féﬂE@m

FROJECT ¢ Valley Camp Coal —
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AVERAEE BABIM SLOPE=
CURVE NUMBER= 94,4
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STORM DURATION=
HYDRAWLLIC LENGTH= F00. FEET
MIMIMUM INFILTRATION RATE= .00 IM/HR
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A0 HOURS
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Trapezoidal Channml Flow Calculations using Mannings Eguation

Client: Valley Camp Coal Cmmmanv Date: 146-May-89
Froject MNo.s 007,11, 100 . ' Timas O2:13 PM

Channel chtxﬁnu Ditch D-13ZA Lamgu+ed FEH

UNITS
GENERAL CRITERIA:  Design Flows .19 -

Bottom Widbth: 0.0 faet
Side Slopel: 2.0 1#mi

2.
Side SlopsZ: 2.0 1l/m2
Friction Factor: O, 030G

| Min. Bottom Slope: 0,02 ftifE
tax. HBottom Slope: 0.0 fE/Et
Fresboard: 0, B0 feet

. . . e ,
CALOCLH. ATION: Dent § (Mirm. Flowd: 0.2 feet
iCharnnel Deoth) ‘ /1. 4% (8 1/ 3= 0, 027
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0,12 R S
1.09 feat
.1l feet
1.680 +tizmer
Mot NMesded
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SR 2/ B
] T8 e & sai™
Fequired Depth: .74 fest
&req; . 0,12 £t
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'PROJECT : Valley Camp Coal - D-12C Runoff Caleulations

HFE Ry « 1 ACRESR :

A % HABIM BLOPE= " 11.5 PERCENT
LR MUMBER=  S0.,0 o
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Trapezoidal Channel Flow Calculations using Mannings Equation

Client:
Froject MNo.:
Chamnel Sections

EMERAL CRITERIA:

CALCULAT ION,
{Channel Depth)

DESIGN CRITERIA:

Valley Camp Coal Company

D07, 11,100
Ditch D-12D

Design Flow:
Bottom Widbh:

Side Slopsis

Side Slopel:
Friction Factor:
Min. Hotitom Slope:
Max. Botitom Slope:

Freshoasrd:s

Depth {(Min. Flow):
On/1.49{8) 17/ 7=

ye
BIFYZ T3=

FrER0y
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Farimeters:

bhvodraulic FRadioe:
b

Depth (Max. Flow):
Bn/1.49(8)1/2=
AR 2 5=

Fequired Depth:
Areas

Perimeter:
Hydraulic Radius:
Velocity:

Fiprap Ck {(W<B7):
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Client:

Froject No.:
Channel Section:

GENERAL CRITERIA:

CalLCULATION:
{Channel Depth)

CALCULATION:
{Velocity Check)

Valley Camp Coal Co.

007.11.100
D-13aA

Design Flow:
Bottom Width:

Side Slopel:

Side Slopel:
Friction Factor:
Min. Bottom Slope:

" Max. Bottom Slope:

Freeboard:

Depth (Min. 8):
Grn/1.49{(8)Y1/2=
ARIZ/ 3=

Fegquired Depth:s
Area:
Ferimeter:
Hydraulic Radius:
Velocity:s
Riprap Ck (V<57):
Depth (Max. S5):
Gn/1.49(8)1/2=
ATRIZS 5=

Required Depth:
Areas:

Ferimeter:
Hydraulic Radiuss:

Velmcmté
Riprap Ck

(W52 ) s

Trapezoidal Channel Flow Calculations using Mannings Equation

Date: 12-Jul-89
Time: Q2313 FPM
~ Computed: DEH
UNITS
0.60 cfs
Q.0 . feet
2.0 1/ml
2.0 1/m2
D L.OZ0
Q,030 +t/4%¢
0.180 tt/ L
.50 feet
Q.35 featl
Q.O70
0.071
Q.85 feet
G.24 S
1.57 feet
0.16 featl
2.45 Ft/sec

Mot Needed

0.25 feet
0.029
Q.079
Q.73 feat
Q.13 12
1.18 feet
.11 teet
4.80 Ft/sec

Not Nesded

DESIGN CRITERIA:

Bottom Width:

Side Slope 1:

Side Slope 2:

Min. Bottom Slope:
Max. Bottom Slope:
Min Channel Depth:
Riprap (Min S):
Riprap (Max S5):

. feet
2.0 i/ml
2.0 1/7m2
Sa0 A
1i8.0 %
0.85 teet
Mot Meeded
Not Needed
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Trapezoidal Channel Flow Calculatlons uaing Mannlngs Equatlon

Client:

Valley Camp Coal Cm. Date:
Froject No.: 007.11.100 Time: 02:18 PM
- Channel Section: D-13R Computed:
‘ TS C s 'UNITS
GEMERAL CRITERIA: Design Flow: Q.66 cfs
Co Bottom Widths: 0.0 fmet ‘
Side Slopel: 2.0 /7ML e i st e
Side SlopeZ:s 18.0 1/m2
Friction Factor: Q.Q30
Min. Bottom Slope: O.150 fE/+E
Max. Bottom Slope: 0.350 fE/Ft
Freeboard: 0.50  feet
CALCULATION: Depth (Min. 8): .15 feet
{Channel Depth) Gn/1.49(8)1/2= Q.034
A(RIZ/ 3= 0,034
Reguired Depth: 0.63  feet
Area: 0.19 12
Ferimeter: .59 feet
Hydraulic Radius: Q.07 feat
Velocity: 3.45 Fft/sec
Riprap Ck (V<57)3 Not Needed
CALCULATION: Depth (Max. Si: 0.13 feet
(Velocity Check) Gn/1.492(5)1/8= 0,023
ATRIZ/ Z= Q.023
Fequired Depth: 6.63 feet
Areat .14 ft2
Ferimeter: 2.25 feet
Hydraulic Radius: 0,06 feet
Veloclt 4.59 +Ft/sec
Riprap Ek (VI57) s Mot MNeeded
DESIBN CRITERIA: Bottom Widths: 0.0 feet
Side Slope 1: 2.0 1/mi
Side Slope 2: 15.90 1/m2
Min. Bottom Slope: 15.0 %
Max. Bottom Slope: IE.0 %
Min Channel Depth: .63 faet
Riprap (Min 5): Not Needed
Riprap (Max S): Mot Needed
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Trapezoidal Channel Flow CalcQ1ations using Mannings Eguation

Client:
Froject No.:

Channel Sechtion:

CRITERIA:

ALCULATION:
iChannel Depth)

Col N ATION:
Melocity Check)

Valley Camp Coal Company
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PROJECT 3 Valley Camp Coal — D-16A Runoff

ARERA= =.1 ACRES

AVERAGBE BABIN SLOFE= 31.46 FERCENT
CURVE MNUMBER= 84.3 ;

DESIGN STORM= . o IMNCHES
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FROJECT @ Yalley Camp Coal ~ D-1&A Runoff Calculations
{Continued) '

ACCUMLLATED RAINFALL UNIT OUTFLOW
TIME FAINFALL RUNOFF EXCESS HYDROGRAFH  HYDROGRAPH
HOURS INCHES INCHES  INCHES CFS . CFg&
2.61 - FEIE 1423 L0019 .0 1.08
HYDROGBRAFPH FPEAK= Z2.13 ots
TIME TO PEAK= 2. 52 Hours

RUNOFF VOLUME= - 17 Acre-Feest
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Trapezoidal Channel Flow Calculations using Mamnings Egquation

Client: Valley Camp Coal Company Dates 12-May—-89
Project HNo.: DU;.llulﬁﬁ Time: 13:45 4M
hannel Section: Ditcoch D-14A Computesd: PEH
UMITS
ctes
feet
1/mi
1/m2

FalL. CRITERIA: Design Flow: -
Hottom Widths: =

Side Slopel: 2

' 2
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5
]
o

3

Side Slopel:
Frigtion Factor: - )

Min. Bottom Slope: ‘ 0,08 fL/fL
Max. Hottom Slope: D.15 FL/ft
Freshoard: G, S0 feat

o
P}
M
.
Fr

L CULATION: Depth (Min. Flowl: D.17 feat
nrel Depthd G/ 1. 4% {8y 1 /3= 0,152
‘ A{RIZ E= . 153
qunzrﬂﬂ Depths .67
fraas 3
Ferimeter: 74
Hydraulic Radius: 1=
Velooity: 25
Fiprap Ok (V457 30

CALTULATION: Depth (Max. 0. 14 fmet
Welocity Cheokl G 1,49 0,111
Ex 09,118
FReouired Depth: 3. &4 ot
Breas . 45 12
Farimster: -9 femet
: Hyddra 11z Fadius: .12 feast
“e¢afl+ 4.750 Fftisec
Fiprap CH MIET s Mot Neesded

G CRITERIG: Bottom Widbh: faat
Side Slope 1: 1/ml
Side Slops Z: Lim2
Mim. Hottom Slope AR
Max. Bottom Slops : . FrAEL
Minm. Channel Despihs .67 feet
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PROJECT 3 Valley Camp Coal - D-14B Runcff Calculations

ARER= .7 ACRES
AVERAGE BASIN SLOPE=
CURVE NUMBER= Q0.0
DESIGN BTORM=  1.3535 INCHER
STORM DURATION= A.0 HOURS
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TP= 0205 HOURS
CE3=179. 95852

SOPE INCHES

ACCLIMULATE FAINFAaLL
TIiME RAINFaLL RUNOFF EXCESE

HIHIRS INCHES INCHES IMCHES

1.54 :
158 ER&T
1,58 . 232
1,60 2784
e 2444

F. 58 THES

T30 . THED . .
gE 2 TF0L . L0
463 .B136 . “ a1
42 L8371 . Lo
& - BAGA s
4& 8841 ]
44 - FOTA s}

2. 50 L FTOT :

2.5 - FEET

2. 54 LEEE

2.5 . T

5
L
IR I

{ L fe
i
FEeT R

HA

<3 3 3

FOGROFH ROGROPH

P

B Ay s I

i

E= N Y e

g e fed te el B

A
3o

I I i I
ot Faud Tl

HYDROGRAPH PEAR= L E cfs
TIimE TO PEAK o
FUNMOFF YOLUME=

i
i
£

0
I
£
=
in




Trapezoidal Channel Flow Calculations using Mamnings Equation

Client: iley Camp Coal Company
Froject Mo.: 907,11.100 '
Channel Sesction: Diteh D-14E

GENERAL CRITERIA: Design Flow:
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Client:.
Froject No.:
annel Section:

GENERAL CRITERIA:

YValley Camp Coal Company

‘ug,”ll 100
Ditoch D-184

De=ign Flow:
Bottom Width:

Side Slopel:
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Friction Factor:
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PROJECT : Valley Camp Coal = D-18B Runcff Calculations

AREA= 1.6 ACRES .

AVERAGE BASIN SLOPE= 34.8 PERCENT
CLURVE NUMBER= 2.3

DEGSIGN BTORM= 1.335 INCHES

STORM DURATION= & .0 HOURS

HYDRAULIC LENGTH= g30. FEET
MINMIMUM INFILTRATION RATE= .00 IN/HR

TP= .0488 HOURS GFCFE= 25.56 COFS8 - QFIN=15.3608 INCHES
Ch= 7E5.7135 ITERAT IONG= i 8C8 &~hour

L e T e —————
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FREOIECT 3 tey Camp Coal -~ D194 Runoff Calculation
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Trapezoidal Channel Flow Calculations using Mannings Equation

Clients
Project No.:
Chammel Section:

BENERAL CRITERIA:

CALCULATION:
{Channel Depth)

CALCULATION:
{(Velocity Check)

Valley Camp Coal Co.

Q07.11.100
D-194

Design Flow:
Bottom Width:

Bide Slopel:

Bide BlopeZ:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

Depth (Min. S):
On/1.49(5)1/2=
A(RYZ/3=

Reguired Depth:
Areas

Ferimeter:
Hydraulic Radius:
Velocitys

Riprap Ck (V<897):

Depth (Max. 33
Gn/l.49{(8)1/&=
ALRIZ/ 3=

Required Depth:
Areas

Ferimeter:
Hydraulic Radius:
Velocity: )
Riprap Chk (V£37):

DESIGN CRITERIA:

Bottom Width:

Side Slope 1:

Side Slope Z:

Min. Bottom Slope:
Max. Bottom Slope:
Min Channel Depth:
Fiprap (Min S):
Riprap (Max 8):

Date: 12-Jul-B%
Time: Q2:31 PM
Computed: DEH
UNITS
Q.74 ctfs
0.0 feet
2.0 1/mi
2.0 1/m2
Q.30
0.030 +t/ft
O.040 ft/+t
.50 feet
Q.58 feat
0.086
0.086
Q.88 feet
0.28 ftz
1.68 feet
O.17 feet
2.3 Ft/sec
Not Needed
Q.36 feet
Q.07S
0LOT77
0.8 fealt
Q.26 +t2
1.61 feet
0.16 fest
2.83 Ft/sec
Not Needed
Q.0 feet
2.0 1/ml
2.0 1/m2
Ea0 7
4.0 %
.88 featl
Not Needed

Not Needed
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- Jrotw =Y
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Hoddeanlfc [fenah =200 A
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S2500 (1:7)
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I.I.E“ PROJECT __ p//‘ /ﬁ/f COMPUTED
& LUCEc wosec o, LD 771100 oare LTO[ET
D-298

T’/éa/&/y 4@6’ = S 292

| )
distirbed Ares = 88ge (=70 0.09
Disturbed dras = 0,345 = 0 0723

4?:0,27/ 0= 787
| }fgc;o,%ﬁm = /156 1oxphes (/Oyo (Mf)
//70‘/4;(/4 AWM = 490 Ffed

Shpe = (1420)25C00) - a8
3500 (1:2)
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: Valley Camp Coal ~ D-29B Runoff Calcula

ACRES
SLOPE= - &4&6.9 FPERCENT
CURVE : 8.7
DESGIGHN STORM= 1.35% INDHES
&0 HOURS
440. FEET

LTRATION RATE=

TN/ HR

TE=  LOZII HOURS ~ GFCFS= -~ 38.95 COFS
Fex ITERATIONS= .
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pﬁg&EcT H Vallev‘tamp Coal - Ditch D-30 Runoff Calculation
AREA= 2.3 ACRES 1 B

AVERAGE BASIN SLOPE= 44,1 FPERCENT
CURVE NUMBER= 82.8

DESIGN STORM= 1.85 INCHES

STORM DURATION= H. 0 HOURS
HYDRAULLIEC LENGTH= 1450. FEET
MIMIMUM INFILTRATION RATE= .00 INSHR

TF= 0634 HOURS GRCFS= 142 .22 CFs LFIMN=11.4470 IMCHES
Ca= 06.3206 ITERATIONS= . 8 88 &—-hour

ACCUMULATED RAINFaLL UMET OUTFLOW
IME RAINFALL RUNOFF EXCESS HYDROGRAFPH HYDROGRAFH
OURS IMCHES INCHESD INCHES cFs CFs

2 aid W« AOET o SO0 Eeislsle L6

2.8 AEE4 D000 AL INTRNN ' Z.5
2.08 I L0 L 0E HF . A
L0 L AET SO E = CHDT 123.7
Z.11 SA81T = D0RG LO010 14Z.2
2,13 - BO04 AT LOLE 1Z28.8
2.15 . D049 L0018 100G.3
Z.l& 4y LT 7.4
2.17 L HIEE 45 .8
.19 DOEA T
sk L0143 SDHIET ié.4
amz L HBEG 2.5
.25 5.1
PR 2.7
27 i.4
. - DO0EG .7

L0047 .4

% - e

3 RV W R

.3 Z.81

e 2,99

.0 .17

LO0ET L0 A

eI te L HL.EE

7,47 LBE80 LDOET L E.68

2,44 LBEAR LD0ET s 5. 84
2L AT LBTES }




{Dontinued:?

some o o oo con sme sos s seme e SO S ST 3 SSS Tha st Tt et s e e T et bt et s ST ST S e A SNUL S s 4o ani sen ey s Snn Sis vmt T e vdns ot cwaed et St v e e s et seen s see St 4t shoe e

ACCUMULATED RAINFALL
TIME R TNFALL FLUNOFF EXCESRSR
HOURS IMEHES INCHES INCHES
2.&2 » FEE0 L1153 L0017

HYDROGRAPH FPEAR=

4,50 c+s=s

TIME TO FEAR= Z2.52 Hours
RUMNOFF VOLUME= 41 Acre-Feat

: Valley Camp Coal - Ditch D-30 Huné?%HCalchation

LUNIT
HYDROGBRAFPH
oFs

 DUTFLOW
HYDROGRARPH
CES
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PROJECT @+ Valley Camp Coal - D-%1 Funoff Calculations

AR Ay 3.3 ACRES

AVERAGE BASIN SLOPE= 40.0 FPERCENT
CURVE NUMBER= 84.3

DESIGH B8TORM= 1.355 INCHES

STORM DURATION= .0 HOURS

HYDROUL IS LENMETH= 7. FEETY
MIMIMUM INFILTRATION RATE= 00 IM/HR

mcFﬂm _68.46 CFS
TERATIONS g

ACCUMULATED AL
TIME FATNFALL RLUNOFF 58
M INPHE“ ES

FR =R

<3 -0 -0 -0 -0 i

LR LT B e Y

{3

DR I B R ¥ LD
§oe L0 R3O -0 e BTG B

~{

HYDROGRAFH PEAK= 1.48 cfe
TIME TO FPEAK= 250 Houwrs
FURMOSE 0L = 173 Acre-Feesh
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H““EQthFH

OFIN=20, 5723 INCHES
808 A-hour
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amp Coal — D-32A, D-
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PROJECT t

AREA= 14.7 ACRES
AVERAGE BASIN SLOFE=
CURVE NUMBER= 83.4
DESIGN STORM=
STORM DURATION= 6.0
HYDRAULIC LENGTH=

Valley CamD}CD&il;bDitCh D-ZEA Ruﬁm*% Calculation

.

42.3 PERCENT

1.55 INCHES

HOURS

2000, FEET

MIMIMUM INFILTRATION RATE= 00 IN/HRE
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PﬁdJECT': Yalley Camp Coal — Ditch D-33A4 Runoff Calculation
AContinued) .

ACCUMULATED RAINFALL UNIT ‘ OUTFILLOW
TIiME FAINFALL RLIMOFF EXCESR HYDROGRaFH HYDROBRAPH
HOURS THNCHES IMCHES IMNCHER CFE CFs
2L E < FEBE LAETH LO0EL .0 2.82
HYDROGRAFH FPEAR= B3 ofs
CTIME TO FEAR= 2,52 Hours
FLUNOFF VOLUME= 50 Acre-~Fest
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FROJECT ¢ Valley Camp Coal — Ditch D-33B Funoff Calculation

ARE &= 1%.4 ACRES

AVERAGE BASIN SLOFE= 43,35 FERCENT
CURVE MNUMBER= . B&.O

DESIGHM STORM= 1.355 I[MNIHES
BTORM DURATION= &0 HOURS

HYDRAULIOC LENMBTH= 1620, FEET
MINIMUM INFILTRATION RATE= .00 IN/HR
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D= 57,0711 ITERATIONS= & SCE &—-hour
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Trapezoidal Channel Flow Calculations using Mannings Eguation

Clismts

Froject Mo.
Chanmel Section

GENERAL CRITERIO:

CAal CULATION:
{Channal

Depth)

u
H
a
H

Valley Camp Coal Company

Q007,11 .100
Ditoh D-3ZE

Design Flow:
Bottom Widihs

Side Slopsis

Side Slopel:
Friction Factor:
Min. Bottom Blope:
Max. Hotiom Slopes:
Freshoard:

Depth (Min. Flow):
Onsl.49(8¥1/2=

R ] TP e
FIRIZ 3=

Depth (
Gn/i.4

Feguired Depths
Areat

il
s
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s
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i
hoal T
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{-3 = “3’&.‘
ST

OL.96
1.80
7.54

Datg:
Time:
Computed:

LUMITS
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femt
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1/ mZ

O5—May -89
11:24 AM
DEH

DEZIGN CRITERIA:

Bottom Widths

0.0
15040
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iPHﬂJECT 1 Valley Camvaoal = Ditch D344 Runoff Calculation

HRE A= 1.3 ACRES

AVERAGE BASIM BLOPE=  51.2 PERCENT
CURVE NUMBER= 83.0

DEBIGN BTORM= LSO INCHES

STORM DURATION= &0 HOURS

HYDRAULID LENGTH= 4540, FEET
MIMIMUM INFILTRATION RATE= .00 IN/HR

TR= LOZZ1 HOURS OFCFS= 44,52 CFS OF IN=33. 9588 INCHES

et

CE=1&67 . 5829 ITERAT IOMNS= & SCE 6—-hour
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Trapezcidal Channel Flow Calculations using Mannings Egquation
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Pmduh : Vallev Camp Coal -~ Ditch D-348 Runoff
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FROJEDT ¢ Vallev Camp Coal —~ Ditch D35 Runoff Calculation
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FROJECT ¢ Vallev Camp Coal - Ditch D-34F Runoff Calculation
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Trapezoidal Channel Flow Calculations using Mannings Egquation
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Trapezoidal Channel Flow Calculations using Mannings Equatiorn
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FROJECT 3 Valley Camp Coal -~ D-38 Runoff Calculation

AREA= 5 ACRES

AVERABE BASIN SLOPE= 27.7 FERCENT
CURVE NUMBER= 90.0

DESIGN B3TORM= 1.35 INCHES

STORM DURATION= 6.0 HOURS

HYDRAUL. IC LENGTH= 175. FEET
MINIMUM INFILTRATION RATE= .00 IM/HR

TP= L0117 HOURS QAFCFS= 12.43% CFS QFIN=64.2234 INCHES
Z=316.9573 ITERATIONGS= - @ 508 b~hour
ACCUMULATED RAINFALL UNIT DUTFLOW

TIME RAINFALL RUNOFF EXCESS HYDROGBRAFH HYDROGRAPH

HOURS INCHES INCHES INCHES CFS CFs
1.54 2199 » QOO0 » SO0 « ey
1.585 <2234 L D000 » D000 19.4 » O
1.586 P 2RED « QOO0 < OO00 b « 0
1.37 L R2I0E « OO0 aleisle] véa 00
1.58 « 2340 L0011 - Q00 L0 « Q0
Z2.42 8428 2224 L0081 .0 ezl
Z.44 L8346 2306 L0081 L0 21
2.45 L8704 - 2588 L0082 .0 .21
2.4 LB841 2471 L0083 N'e) .21
2.47 8979 i D034 o .21
2.48 Fll6 2 2HA0 » D085 .0 L22
2250 L9254 L2T25 L2086 -0 2
2.51 LIRS 2770 0044 s] .14
2.52 FPEEZ L2T9E L0023 « 0 It
2.893 . 7E9G 2817 LO023 s .06
2.54 . 7436 L2840 L0023 - 08
2.86 .7474 . 28B4 L0248 L0 06
2.57 L2511 . 2887 L0024 L0 06

HYDROGRAFH FPEaAKS 22 cfs

TIME TO FEAK= 2.30 Hours

RUNGOFF VOLUME= 02 Acre~Feet
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'FFG””CT : Valley Camp Coal - D=4Z Funcff Celculations

ARE Sy -7 ACRES

AVERAGBE BABIN SLOFE= I&.9 FERCEMT
CURME NUMBER= 90,0

DESIGM STORM= 1.38 INCHES

STORM DURAT ION= &. 0 HOURS

HYDRAULIC LEMNETH= 275, FEETY
MINIPUM IMFILTRATION FATE= 00 IN/HRE

HOLIREG BFCF S . F4.4% COFS GPIN=51.56334 INOHES
ITERATIONS= & 805 é—hcur

R INFalL UMIT UTFLﬁN
FUNOFF EACERES HYDROBRAFH HYDROGERAPH

IMCHES IMCHES CFg CF3

mea 3
1.54 . s
g - o
1.55 a EEmL. 4
O ol 44
.o * 11.8
PR -
1.0 = 1.3
. -

1. A0 2 PR
i

" a b

3

a w b2

oy

a = b2

[N

. » 0

iy

. PR

a RS

N & . 0
. -
i a b3
pa 3_..,!
« it LIRS
E] o
i L
. -
. & Y

a
H
&

i

HYDROGROFR FEAK= sl oEFs
TIME TO PEAK= 2.49 Houres
FUNOFF YOLUME= 34 Acre—Faet
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PROJECT @ Valley Camp Coal - Diteh D-44A Runoff Calculation

AREA= 1.8 ACRES

ﬁ%PFQbF BABIN QLGPEm EGLR OFERCENT
CURVE NUMBER= 80,

DESIGHN STORM= 1.Sb IMCHES

STORM DURATION= &0 HOURE
HYDRAULLIC LEMNGBTH= SiG. FEET
MIMIMUM INFILTRATION RATE= .00 IMJHR

SETE HOURS OFCFS= EO.hA DFS QF TM=20, 0051 INCHES
FHE.A&GEE : SES &—hour

UMIT OUTFLOW
HYDROBRAFH ~ HYDROGRAFH
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Trapezoidal Channel Flow Calculations using Mannings Eguation
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Trapezoidal Channel Flow Caloulstions using Mannings Eguation

Client

Prmject No .
Channel Section

HERGL CRITERIA:

T
i
(hannel ngth}

By

w8 u®

Valley Camp Coal
Q0711100
D-44E

£V A0 b

st
iz
"
U
fn
1o et
In}
i1
%}
s
in
e

:
i.

3

Feguired Depths
Freas

Faerimat
1= «/f“ii IRy

Yelooi g:
oo SO ™ 1. F G~
Hiprap L AVWs Y

b I
ot
M, Vv,
Pl ol

o i &

by

]
i

..4-’
I3
i
faa

s

oa

z
H

Computed:

Q4-May—-g9

OI: I8 PM
DEH

o Widthe
Slope 1
Slons 23
Bottom 5
Bottom 8

[
w‘m

Chaﬁna.

EE S

h

_t\.-
S

s

. by




OF

HHI\SE“ CLIENT L ‘ -/ P R S;E.H._ R
RI‘LE“ "oac;_%?m : COMPUTED ,&4“2

-/

FEATURE /-FZ— i CHECKED
& I-u CE!I\C PROJECT No. __DOZ. /1 LD DATE _fm

| (/%rma/kn/ e ere )
/-__hgﬂiéfy %54 > /)/7é4 -/

d)h;-: 57 ‘ c‘7§ N Ys, éér)

check _ppc Aoy Y7
7 d)/éjj #
32”_6’/77/; & T
/7=0.02 -
S =257 -@//OW:/ZZé”{ [Z<

Swce CL‘, Mo D> - f//Z( 74‘/0?4/ ﬂa/
o lum: 07

PRES Y

Cleck Ztel Contyot
M&M: S5.Z2 ’

- 5/ Chan
/%’ 7 Mﬂﬂmfz //}f/ééféli; fﬁ?éaﬂca

@/7(4/ 450 A |
Siee Opw > /ﬁé/czﬂ;é?f Zoeo ro?
i/




— 180 10,000 |
- 168 8,000 EXAMPLE (N
- 156 6,000 D= 36 inches (3.0 fast) 6 (2)
A 8,000 0: 66 cte ‘ e (3)
[ 144 4,000 . 5. 6.
. HW Hw L
) - R 3,000 0 e = 6.
. S (1] 1.8 5.4 = &, N
: 120 w 2,000 £4] 2.3 6.3 2 S.
« , (&) 2.2 . 66 A - 4. -
- 108 3 - —,— 4
5 o *0 in foet B B L.
. a
- 9o 3 1,000 ! L % N
- S 800 - \ - - 3.
&
-84 o 600 =  F -
i 500 ' = - ;
400 ' CTT T LT T
w [~ 72 /{‘ -._ 2 2'
w 300 Q ;
= | ~ 2 =15 i
g 200 ' // = 3
= L g0 oV » BT
z o e« F i 1.5
8 - 54 - Gk -
o 100 -~ § =
W - a8 80 = —
{ 3 60 !
- 1. |—
O a2 ~ 8L 5o - I
) / a I -
/ 40 ul 1.0
x o=
- 36 30 Hw ENTRANCE 4 3
o p SCALE TYPE wr . °
Z2 L33 < :
g 20 (1)) Headwall 2 — .8 . g !
. — 30 3] Mitered to conform :‘_’ :
= to slope ' T I - - .8
<
a = 27 10 (&)} Projecting
I3 — .7 — .7 i
a - 8 ,
Z 24 .
g 6 - i .7
") : .
s ' To use scole (2) or (3) project L
— 21 4 horizontolly to scale (1), then — 6
. use stroight inclined line through — .6
3 D ond Q scoies, or reverse os 6
_ : illustrated. 5 RN
2 L
— 15 < L .5
’ 1.0 : : - .S
i i j ' HEADWATER DEPTH FOR
C. M. PIPE CULVERTS
: WITH INLET CONTROL
BUREAU OF ABLIC ROADS JaN. 1953
' -~ 1—- ﬁ
| 5-25
i
|
s




----‘\-

T

’ HnnSEn CCCCCC _%‘@{D sneer__ 7/ or |
. uLLEn :no:zcr 7 ;< _ T owsurem m__

EATURE
&LUCE~x v Y AT onre . L/DIFT

718

Ths ouload cisns ery fithfe ares and /s used
For Hhe a//a/'mhf OF A smll ares somehimes used S5
shrege of egupgment, Since Hhere s no’ rdentrteable
bt o EG, calokidins are wiahe.




€ £-2-/2
& LUCEnc moser mo. DO I) 15D SNy

C-3/8

7x/a/§/¢ AZow) - />3
d}&r Zé/ <A

. Cheak fpe fans

/87 L7 Bttt = _/;i/?#f oy
17=0. OZ4
S =37

Collon - 73é b oe
Snee: Qutthw > Qo PY* 7% 7ot 4/44/7{/77

Lheck Zorted Lol
W = 0.7 s 77

ﬂr/ﬂf Ched S Hesume /)/0/6&7{”7' tﬂ%dﬂae
4)/#4/ /2.5 o ss |
Sice Gy > Gry Trlet comthol pot lirmitss

SRS e
Hect b

. HA “SE“ CLIENT ‘%% SHEET. oF
n I..I.E“ :n::e:: P/ /22/ COMPUTED 7&[



“‘II\SE“ CLIENT / ‘ /42/41//}

SHEEY OF

PROJECT ot e . P
nLLE“ reature___ C =&/ #V ::::::::D
& LUCEc saosectno. ___L07-/7.700 osre__S//7/EF

4z Aconanent gs‘?{'acfé,v_a)
| S

72/ s G3¥ LYol = BF gcres
. L BE over Qzé/ pen = 67 beay . /D

2% (ven  Sage /Grard /7 Qeres =75
o | 2 D o
;‘? /é;w | ?E‘Z o
G=0/ N &) 7

/p/'é"éz/‘)/ié'ﬁm = 2225 Lpden [/aa W, & 4/)
Hyetpautty [end/s. 400 #et
Stoe g ew) (@) ey .

YT maoies)  —21E

olecleFel St Loy =55 A

Checlt /P/pz Va7 V4

- == vz %y
- L2 P Gt~ SF27€
-7 =0-024 ‘
-5t 3% Loty = T4 ZFck A |

Sittce Bty > Qvmr AP F2no 1207 &éw'?{//‘j
ek Zoled bl

i Aot S B ey
Lt Chuf ST - e /%o/ ¢c7{/'77’ 6/77%&'/«.4(
D= 78 K g

St G, ~> Onr /774/.55%7{///40/_%/7}/'7{/77




FPROJECT ¢ 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 INCHES

STORM DURATION= 6.0 HOURS

HYDRAUL IC LENGTH= 4000. FEET
MINIMUM INFILTRATION RATE= .00 IMN/HR

TP= .3071 HOURS GPCF8= 216.73 CFS GPIN= 2.4424 INCHES
C3= 12,0387 ITERATIONS= 8 8CS &-hour
ACCUMULATED RAINFALL UNIT OUTFLOW
TIME RAINFALL.  RUNOFF  EXCESS  HYDROGRAPH HYDROGRAPH
HOURS INCHES INCHES  INCHES CFS CFS
2.40 1.1753 . D000 . 0000 .0 .00
2.46 1.2776 L0002 L0002 10.9 . 00
2.52 1.3581 L0021 L0019 &67.3 .04
2.58 1.3857 L0033 L0011 143.9 17
2.64 1.4133 L0084 L0014 199.0 .41
2.70 1.4410 L D042 L0016 216.7 .70
2.76 1.4686 . 0080 L0018 203.0 1.01
2.82 1.4962 L0100 . 0020 171.4 1.31
2.89 1.5239 L0123 L0022 133.0 1.62
2.95 1.5515 L0147 » 0025 98.9 1.92
3.01 1.5783 L0173 L0026 &9.7 2.22
3.07 1. 6004 L0196 . D023 47.3 2.51
3.13 1.6225 . 0220 L0024 3.2 2.77
.19 1.6446 L0246 . 0025 20.0 2.98
3.25 1. 65647 L0273 L0027 12.4 3.15
3. 32 1. 6889 . 0301 . 0028 7.7 3.29
3.38 1.7110 L0330 - 0029 4.7 3.43
3.44 1.7331 L0361 L0031 2.8 3.57
3.50 1.7551 L0393 L0032 1.7 3.72
3.56 1.7703 L0415 . 0023 1.0 3.86
3.462 1.7855 . 04738 L0023 Y 3.95
3.68 1.8007 L0482 . 0024 .3 3.96
3.75 1.8159 . 0487 L0024 .2 3.91
3.81 1.8311 L0511 L0025 .1 3.83
3.87 1.84463 . 0537 L0026 .0 3.75
3.93 1.8615 L0563 . L0026 O 3.49
3.99 1.87&7 . D590 . 0027 .0 3.47
4,05 1.8907. L0615 . 0025 .0 3. 466
HYDROGRAPH PEAK= 3.946 cfs
TIME TO PEAK= 3.68 Houwrs

RUNOFF VOLUME= 1.02 Acre~Feet
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PROJECT : Valley Camp Coal - C-14-42 Runoff Calculation

AREA= 242.0 ACRES ,
AVERABE BASIN SLOPE= 37.9 PERCENT
CURVE NUMBER= 6&7.95

DESIGN STORM= 2.20 INCHES

STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 5000. FEET

MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .29465 HOURS OPCFS= &17.23 CFS GFIN= 2.5294 INCHES
C3= 12.4472 ITERATIONS= 8 sSCS &~hour
ACCUMULATED RAINFALL UNIT OQUTFLOW

TIME RAINFALL RUMNOFF EXCESS HYDROBRAPH HYDROGRAPH
HOURS INCHES INCHES INCHES CFSs CFS
2.25 L9395 . D000 . Q000 .0 . 00
2.31 1.0382 L0012 0012 31.0 . 04
2.37 1.1370 L0061 . 0049 191.7- .37
2.43 1.2357 L0146 . 0086 409.8 1.68
2.49 1.3345 02866 L0120 S&b. 85 4,48
2.55 1.3725 0321 . 0055 617.2 ?.47
2.61 1.3992 L0362 L0041 578.°2 14. 54
2.47 1.4259 . 0406 . 0044 488.0 18.65
2.73 1.4525 L0452 L0044 381.7 20.97
2.79 1.4792 . 0500 . 0048 281.7 21.85
2.85 1.5059 . D550 . D050 198.5 21.88
2.91 1.5326 . O&H0F . D052 134.8 21.58
2.97 1.5593 L DAST . D055 88.8 21.27
3,02 1.5838 L0709 . D052 57.0 21.11
3.08 1.6051 L0758 . 0047 35.8 21.08
.14 1.6265 . 0804 . 0048 22.0 21.04
3. 20 1.4478 . 0853 . 0049 13.4 20.92
3.26 1.464692 . OP03 . OS50 8.0 20.76
3.32 S 1. 4905 . 0955 L0052 4.7 20,63
.38 1.7119 . 1008 . D053 2.7 20.58
3.44 1.7332 1062 L0054 1.6 20.865
3.50 1.7546 .1118 . D055 .9 20.82
3.56 1.7&694 1157 . D039 .5 21.03
3.62 1.7841 1196 L0039 .3 21.03
3.68 1.7987 . 1236 . Q040 . 2 20.468
3.74 1.8134 1277 . 0040 Ry 20,07

HYDROGRAPH PEAK= 21.88 cfs

TIME TO PEAK= 2.85 Hours

RUNDFF VOLUME= 5.46 Acre-Feet
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FROJECT ¢ Valley Camp Coal - C-21-52 Runotf Calculation

ARER/= 2072.0 ACRES
AVERAGE BASIN SLOPE=
CURVE NUMBER= 73.0
DESIGN STORM= 1.3535 INCHES
S8TORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 12000. FEET
MINIMUM INFILTRATION RATE= .00

34.6 PERCENT

IN/HR

TP= .5383 HOURS QFCFg= £909.81 CF& GFIN= 1.3927 IMCHES
Cl= &£.8646 ITERATIONS= a8 5C8 é6~hour
ACCUMULATED RAIMFALL UNIT QUTFLOW
TIME RAINFALL RUNOFF EXCESS HYDROGRAFH HYDROGRAFH
HOURS INCHES INCHES INCHES CFa8 CF5
2.26 - 6567 » QOO0 <0000 .0 » Q0
2,357 . 7802 » Q004 » QUG4S 136.0 .5
2.48 . F0I8 2 OGT70 L O0ES F03.8 1.35
2.58 D63 L0120 - OOE0 1931.7 7.48
2.69 . 9897 0158 20038 2671.2 i8.87
2.80 1.0231 W 0202 L0047 2909.8 32.51
2.91 1.0565 D250 » 0048 I725.7 45.463
3.02 1.0889 Reieki L0051 2300.8 87.15
3.12 1.1136 #3347 » Q048 1799.6 66.87
FT.2E 1.1423 OEPE - 0048 1327.9 74.59
x.34 1.1690 = 04445 L O0OE1 935.9 80.44
2.43 1.1957 » OSH00 . 0S4 6i5.6 84.97
2 .55 1.2182 .0348 - 2048 418.6 88.70
S.bb 23566 0588 . 0040 268.7 91.4%
x.77 1.28580 = Q&EI0 - G042 168.7 PL.36
.88 1.2733 LDETE 20045 103.9 F2.13
3.983 1.2917 L0717 « 0044 63,0 FO.7E
4.09 1.3086 L0758 L0042 I7.6 89.0&
» 20 1.3283 . D800 » 0042 22.2 87 .43
4.351 1.3420 L0843 » G043 12.9 86.02
4.42 1.3587 . 887 L0044 7.5 84.91
4,52 1.3747 » OFI0 LO043 4.5 84.21
4.65 1.3880 Y L0037 2.4 8X.75
4.74 1.4014 « 1004 - OO37 1.4 g83.00
4.85 1.4147 1042 . D0EE .8 81.73
4.95 1.4281 - 1080 . GOEE -4 80O.14
5.06 1.4414 1119 LO0ES o2 78.38
S5.17 1.4348 11358 Q039 «1 77.31
5.28 1.44681 L1199 2 0040 -0 76.47

ewon stoar Piors IS0 orebe dmes Sy Sbess S4b4a revia drkeo dSbes BemLE SRR PR AN PoYrS Smite IYAYS $uith 453k ctose Savee Setv Sarse beres sese STUTS SeSy SLSIS 4Ses bolem artem darsh msbmm Somia Semks SeAth Scere Seeks S SENEL semse beswa SHHID S22 Sstsm Srets Siiss mees svees Jeive S0Tuy sssee idest Si9ss Stanw rease sema bsors foure Sete

HYDROGRAFPH FEAK=
TIME TGO PEAR=
RUNGOFF VOLUME=

SN I I IO oI I I N s an

32.36 cfs

Z.77 Hours

24 .68 fAcre~fFeet
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FROJECT » Valley Camp Coal - C-21-52 Runoff Calculation

AREA= 2072.0 ACRES

AVERAGE BASIN SLOFPE= 34.6 FERCENT
CURVE NUMBER= 73.0

DESIGN STORM= 1.358 INCHES

STORM DURATION= &0 HOURS

HYDRAULIC LENGTH= 12000. FEET
MINIMUM INFILTRATION RATE= .QQ IN/HR

Th= .938% HOURS QFCFS= 2909.81 CFS GFIN= 1.3927 INCHES

C3= 6&.8646 ITERATIONS= a8 8C8 &~hour

frerferrrdeuardradruredrecdrr e frreprerferapen gy brorreedoricdreandru b pur o durerdseedromsfoseaesiogmrig e dooeeg oo B v i ool o= mamnnn I INLmam T e

ACCUMULATED RAINFALL UNIT OUTFL.OW

TIME RAINFALL RUNOFF EXCESS HYDROGRAFH HYDROGRAFH
HOURS INCHES INCHES INCHES CFs CFs
2.3 6567 « Q00 « D000 .0 L0
2.37 . 7802 » 0004 0004 146.0 .06
2.48 < FOEE COQ70 . QOES F0%.8 1.35
2.58 TN LD120 » TR0 1931.7 7 .48
2.69 L7897 L0158 L0038 2671.2 18.87
2.80 1.0231 L0202 L0487 2909 .8 I2.51
2.91 1.0865 «OZE0 . 048 2725.7 45,463
Z2.02 1.0889 SO0 L0051 2E00.8 57.15
.12 1.1156 O34T L0046 1799.6 66.87
T.23 1.1423 LOEFE L0048 1327.9 74.59
Z.34 1.1490 L0444 L0051 I5.9 80.44
F.45 1.1957 » D500 0054 AIT. 4 84.97
z.55 - 1.218% L 548 L0048 41i8.6 88.70
Z.bb 1.23464 L0588 L OO40 268.7 F1.4%
3.77 1.285%0 « DHE0 D042 168.7 F2.56
Z.88 1.2733 COBTE L0043 10%.9 P2.13
Z.98 2917 SOFLT £ G044 63,0 PQ.7E
4,09 1.3086 0758 L0042 37 .6 87.06
4,20 1.3253 » 800 L0042 22.2 87.45
4,31 1.3420 L0843 L0043 12. 86.02
4,42 1.3587 L0887 L0044 7.5 24.91
4,32 1.3747 L DFE0 LO043 4.3 84.21
4,63 1.3880 L RET L0037 2.4 2.75
4.74 1.4014 L1004 . QO37 1.4 B83.00
4.85 '1.4147 L1042 . 0038 -8 81.73
4,95 1.4281 - 1080 LO0E8 -4 80.14
S5.06 1.4414 L1119 LOO3ER .2 78.58
5.17 1.4548 1158 L0039 .l T7.3
= oo 1.44681 L1199 Relel: Ty -0 76.47

HYDROGRAFH FEAK= 2.596 cfs

TIME TO FEAK= 2.77 Hours

RUNQOFF VOLUME= 24,68 Acre-~Feet




/.

2000
] (-]
- 1000 sle
E 800 e
Lsoo —120
- 500 - 108
—- 400 - 96
300 " -84
R ‘
[ - 72
- - 66
'm: o
Wi’
Ok "54
zg'° O
<t ] PP
wl g0 z
xr -
e Sl 36
(>
»[- 40 Xl 33
- = w
or—e o
- 30 ;‘;04“2-1
- L4
F Sk
- 20 - 24
- 21
F'O - 18
-8
s 15
- 5
-4 12
-3
2

BUREAU OF PUBLIC ROADS JaN, 1963

CHART 11

—4

ho -5

Siope Sg—s T SN :
SUBMERGED OUTLET CULVERT FLOWING FuLL /1
HW = He ho=LSo . f—

For outlet crown not submerged, compute MW by
methods described in the design procedurs

I
®

6

N

o

[l

Iil\ll'll\llrlll'll'l"

F Y

M LR B A
n
=]

HEAD FOR
STANDARD
C. M. PIPE CULVERTS
FLOWING FULL
n=0.024

5-3k




OF

PROJECTY /Dzzéﬂz

“‘"\SE“ CLIENT 4///// //f?o  SHEET
ALLEN

COMPUTED
FEATURE czz- 24 - CHECKED
& LUCEnc PROJECT NO. D7/ /- /0O ' DATE M

(ZZ24 O Perirrcapent SHechype )

%ég;éfy %&a.x Yiowe 1. 500 = 22 Geres
PG e DalfiFpes M= ]O | =20 2
&Y Cover fafz/fza/to =75 = 2 e
A A &
70 015
75 zZ  0/7 |
GH=0. 10 A= 70.5.

Decopr otoor = 1,55 mchea - (10 yr, &hr)
‘474//40/6 /e Z/g//%s 2530 & |

(¢6ds) (2D /00
BBX0 (22) =50%

Crtbrtaked  Gun-0% = G~ 0.77 5

s/zpe =

(Heck Fpe ol o
' /.47

| | /
- P, Qatow - AT
- 7=0.02¢
5= 574

4&//014/ =  775 c'/{ 2l
e 770 1o Lomitosig
(heck utet (ool
M Aepfs = 28
%/’ /-fl %4 C'éa/f' - @Bt rrne /)40/'. f/ﬁ{a«ncc

@//L,/:/ZD C/{ .Q/é

Zorlet contol rof Lomi g




£
L N

"
4




. T B T T SO e Fomr o Fom e e
H VR b "™ T L Lalou il ationm

I™% ree, oo o g
Comh i




“ n“sm | | CLIENT __{éjé% <~éa$d ‘ SHEET
"LLE“ PROJECT pss 7 COMPUTED

OF

& LUCEn: e N —

d‘fZ?;Z:f__ o (Pemarent 575'%7{«/& ) |

ol Bea = He# 1 YO/ = 27 ereo

| _ngz Zf%% (ii“é-? %

S A &

7o  zZ> 0/

7% 2 0.79 |

F=0/0 /= 70,5

/MJW//Q%W: 155 yppcthes (7O Y77 Lhr)

Ayclralre lens - 5580 A

- 000\ (30) o)
| spe B0 (zz) 39

(Gteecloted o osSs 3 @37/:_ 079

N

Chedd fpe frow
-2 st ?

Qittes= GERTS

~§:05.?z¢ Qutthr= 34bte o5 L
T 2p¢ #7d nof. é/}finéﬁlz' |
(lreck Znlel Gntsel
/W&/J)%‘: 357
e

Lhe Cém/ S —Festinme /)/14/'5574/'77 g;ﬂéanc(
Bis=20.0 c/k ok

Zilef cevtvel ﬂ% ///14/741777




3
4

g e oy

b 2=t

".
1.
L
r

JoweY

a




. [ - £ o s}
3 Valley Comal
\

b




CownsEn | ey mp .

OF

n I_LE“ FEATURE _ COMPUTED 7&2
& LUCE - T
C-74- ZZ [ pmmdmfn/ fﬁ?{'cM)
| Tbutary S = PRI = 2D Geres

M= 75 2T Covee %A/M)
ez /)/é/m yA=Y Wiches (10 wr; éé/)

Sfgetrean iy éﬁ/f% 2200 +%

o) (B0) Ve _
2ol ) /ﬁ/ Z

love e et /@/7”%/ . ,@737"" 207/ ch

Check Pje Fow/

S/pe =

P
s f7=0.0
A4 s = 2K els o4

/?/{ Ftnw wo é"ﬁ?x}éxy‘f

' N_
Check Zoled Cnot
- AU T 27

Al _ Vst Chadt 5
o =/ EHU 172 /)fo/kc%/rf s 744«{

) @cﬁ 20 A é
Znlet con ol pst 4/77/7747Z




-




HANSERN Bl G B ST
l“.LEI\ PROJECT /D/ 74 _ :::::::D 72@

& LUCEII\C ::::::' NO. C’Zg ;/600 DATE M
(Z5=3 Cflzmanent Shuctise ) | |
g
//éu/é7 %m = JOB% [SOr =/57 Cergg
704 m Lak /s pon (v-76) = 78
KR Caon Sage/Fen (N7) = 73

w2 | @

B o
A | 73 O-/7

@ ~0. /7( =72, 7
//ﬂ//}é/@n- 155 jorctyey (10 yr, & hr)

fopdractly  LenftR 57800 2ef

(éma){#w)(/o@
e - 4;3@0 C57) 375—7

e ———
e ——

Check /)//)( Zoun/

Bottony L 52 55—

77 J/I/Z/;
=00 '
-5 /027 Cpa/W% /Z(/S'c?{ _E
e Frow not éh/)/ﬁf
__(@cé Znte? C'&h;%/ |
W Atz 72
0 ) Lse (o £5 c2yltime /)17'547{}7 eritrance

57044/)&/4/@7 }//e% a #e j/ /20 H
a4 JZM/%&’K /o / A}ﬂi 74/77
=3




PROJECT : Valley Camp Coal ~ C-25-326 Runoff Calculation

AREA= 181.0 ACRES

AVERAGE BASIN BLOFE=

CURVE NUMBER= 2.

DESIGN STORM= 1.35 INCHES

&.0 HOURS
3000, FEET

STORM DURATION=
HYDRAULIC LENGTH=

I9.5 PERCENT

MINIMUM INFILTRATION RATE= .00 IN/HR

Th= L2823 HOURS QAFCFS= 4=2.63F CFS GFIN= 2.9727 INCHES
T= 14,6524 ITERATIONG= g SCS8 &~hour
ACCUMULATED RAINFALL UNIT QUTFLOW
TIME RAINFALL RUNOFF EXCESS HYDROGRAFRH HYDRODGRAPH
HOURS INCHES INCHES INCHES CF8 CF5
232 W 7247 « QOO0 . D000 -0 L0
237 . 7826 D003 Q003 22.7 « 130
2.42 » 23405 L0021 L2018 140 .6 L8
2 .47 8934 D055 LQOES B00.5 31
2.52 JFE7L 088 LHOOEZ 415.5 A
257 LFER2T L0103 LO015 4352 . 2.41
2.62 . F&R4 L0119 L0016 424 .0 3.60
247 L P840 136 L0017 I57 .9 4.49
.72 " FIGT L0154 L0018 279.9 HL05
2.78 1.0183 L0174 L0199 206.6 H5.34
2.8% 1.0309 L0174 2020 145.6 5. 49
2.88 1.0466 L0218 SO021 C9R.LY S3.59
LO2EB LO023E 65.1 .69
2.98 1.0779 ORED L0024 41.8 S.83
Z.03 1.0918 L0284 LOOE2 26.2 &.01
.08 1.104% L OO aleprls) 16.2 h.18
3.13 1.1148 S E2E L0021 5.8 &.31
.18 1.1294 ~DOT46 L0022 5.9 &.38
2.2% 1.141%9 0568 L0022 3.5 65.4%
3.2 1.1%44 LOES] LOO23 2.0 6.484
TLEE 1.166% L0415 L OO2E 1.2 6.48
I3 1.1794 04739 L0224 7 &6.55
5.43 1.1919 2 0ALT L LO02S .4 &.b4
.48 2044 . 0488 Q025 2 b.7b
Z.53 - 2145 - 0509 L0021 -1 &.88
x.58 1.2231 L OE2T L0018 L0 &.FH
T.63 1.2317 L0545 L0018 L0 6.92
.68 1.2407 L0564 L0019 , -2 H.77
x.73 1.2489 L0583 L0019 « b.56
.78 1.2875 S O60Z L0019 L0 b.34
3.83 1.2661 L6221 LO01G o0 CH.lb
.89 " ETAT L&A1 L G020 - b.02
HYDROGRAFPH FEAK= bH.96 cfs

TIME TO FEAK=
RUNOFF VOLUME=

I 2.93 1.0622

Z.58 Hours
1.74 Adcre~Feet
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PRD{ECT': {Valley Camp Coal - C-26~24 Runoff Calculation

AREA= 14.0 ACRES

AVERAGE BASIN SLOPE= 352.5 PERCENT
CURVE NUMBER= 73.0

DESIGN 8TORM= 1.35 INCHES

STORM DURATION= 6.0 HOURS

HYDRAULIC LENBTH= 2000, FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TE= 0985 HOURS GFRCFS= 107.47 CFS @AFIN= 7.6124 INCHES
J= AT7.5215 ‘ ITERATIONS= 8 SCS 4~hour
ACCUMULATED RAINFALL UNIT OUITFLOW
TIME RAINFALL RUNOFF EXCESS HYDROGRAFH HYDROGRAFH
HOURS INCHES INCHES INCHES CFg CFS
2.27 Lhbls « Q000 . OQO0 L0 .00
2.29 L5842 « D000 » D000 S.4 X G0
2.3 . 7048 005 « 004 F3.49 .00
2.E3 7294 L0012 Q007 71.3 L2
2.3 - TSE0 L0211 L0110 8.7 . al
2.3 7746 L0034 LOOLE 107.5 .14
2.358 C7TIT7Z 049 LO0LS 100.7 T L 24
2.40 .8198 . O0&ET L0018 B85.0 a7
2.4%2 8424 L D088 L0221 b5 32
2.44 - B&6SO L0111 023 492 .0 . 68
2.4& L8876 LO1ET L0026 4.4 . Bé
Z .48 FLO2 L3115 L0028 235, i.04
2.50 F3I07 154 L0028 12.5 .2
2.52 . FEET 4 Q009 F.9 1.39
Z2.54 < F4Z0 L0211 L Q00 b.2 1.48
256 2491 LOR2L L D009 .8 1.47
2.58 LPEEE LORIO L 0009 2.3 1.28
Z2.60 FH13E 2T « QOO 1.4 1.25.
2.62 . FET4 L0249 L0110 -8 1.12
264 FTES Q25 SOOL0 ] 1.00
Z.4b ~FTIE D269 0010 g - P70
2.68 L2857 0279 LOOL0 .2 L83
2.70 L2218 L0289 L0010 - .78
HYDROGRAFH FEAE= 1.48 ofs
TIME TO FPEAK= 2.34 Hours

RUNOFF VOLUME= 22 Acre-Feet
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ﬁﬁDJECT ; Valley Camp Coal -~ C-28-24 Runoff Calculation

AREA= 35.0 ACRES

AVERAGE BASIN BLOFE= §51.2 PERCENT
CURVE NUMBER= 74.8

DESIGN S8TORM= 1.535 INCHES

STORM DURATION= 6.0 HOURS

HYDRAULLIC LENGTH= 2350. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

ThF= .1142 HOURS QPCFS= 231.87 CF8 GF IN= 6.3499 INCHES
Ci= 32.3828 ITERATIONG= g SC8 &6~hour
ACCUMULATED RAINFALL UNIT QUTFL.OW
TIME RAINFALL  RUNGFF EXCESS HYDROGRAFH HYDROGRAFH
HOURS INCHES INCHES INCHES CFS CFS
2.2 Y -Yatats) » G000 0000 0 L0
2.28 L6812 « L300 » D000 11.6 L0
2.3 L 7074 LO0O0E Q003 F2.0 » Q0
233 » 7336 L0010 L0007 1532.9 LD
2.35 L TEGT7 L2021 2011 212.9 12
2.37 . 7859 L0034 L0158 231.9 .28
2.40 8121 LOOBRE 0 o018 217.2 SR
2.42 L8383 LO0T77 O022 183.3 .85
2.44 L8645 L2102 L Q026 143 .4 1.25
2.47 « B907 L0131 029 105.8 1.71
2.49 FLES L0164 LSOOFZ 74 .4 2.19
Z2.91 «PEEE L0186 L0232 ‘ 50.6 2.69
2.53 <2406 L3194 L0010 3.4 T.09
2.546 ~P477 CDR0E L0110 21 .4 ZCEQ
.58 L7548 L0216 L0010 15.4 I.2
2t 29618 LORET L0011 8.3 S.07
2.63 - FHEY L0238 D011 a0 2.80
2.63  FTHD = 249 L0111 E.0 2.52
2.67 ~2831 D260 0011 1.8 2.2
2.6% L9901 L0272 012 1.0 2.10
2.72 LERTE L0283 LO012 .t 1.97
2.74 1.0043% LORPT 20012 ' i 1.88
2.7& 1.0114 D307 LSOOLZ e 1.84
2.79 1.01838 COB20 L0012 a1 1.82
2.81 1.0255 LOEREE LO01E L0 1.82
HYDROGRAPH FEAK= S350 ofs
TIME TO FEAK= 2.586 Hours
RUNGOFF VOLLUME= o Acre-Feet
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v%RDJECT : Valley Camp Coal - C-38-6 Runoff Calculation

AREA= 2.2 ACRESD

AVERABE BASIN SLOFE= 3I2.6 PERCENT
CURVE NLUMBER= 76.1

DESIGN STORM= 1.55 INCHES

BTORM DURATION= 6.0 HOURS

HYDRAULIC LENGTH= 570. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TR= 0444 HOURS GFCFS= 37.30 CF8 P IN=16.9046& INCHES
C3= BI.3230 ITERATIONS= 8 808 &6~hour
ACCUMULATED  RAINFALL UNIT . QUTFLOW

TIME RAINFALL RUNOFF EXCESS HYDROGRAFH HYDROGRAFH
HOURS INCHES INCHES INCHES CF3s CFs
2.23 5241 L D000 » 000 L0 . 00
2.25 L5411 L OO0 L Q000 7.6 » 00
2.2 . 6580 L0003 L0002 28.7 - )
2.28 «BT30 L D007 Q004 37.5 01
2.29 LHTF1LY L0 A QD06 Z1.7 LO0
2.3 . 7089 L Q020 L Q008 2i.1 05
2.E2 . 72T « HDE0 » 00T i2.1 .07
2034 . 7428 L0040 L0011 &2 « 35
2.38 . 7594 D053 L0013 3.0 .12
2.E7 7768 LO0ET L0014 ) .14
2.3 s 7TIET 2 O08E LODLE atd 217
Z.40 L8107 L0100 SOO1T7 2 .19
2.41 82TV L3119 L0019 » .22
243 83446 L0140 L Q20 .3 . 24
2.44 LBols L3162 » 022 ) o
2.46 L8786 L2185 L0232 L0 2D
2.47 . 8955 L2100 Q025 e ol
2.48 2125 I D L0265 L0 53
2.50 PB4 L0264 L2028 - « 35
2.51 7R84 L0272 L 0008 £ .36
2.53 . DEF0 L0280 L D008 L0 .52
2.54 7436 L0288 Melelat= s ) by
2.56 .2482 L2948 0008 L0 v 20
257 L9528 L0304 L 008 .0 .16
2.59 L9574 I I L0008 .0 14
2.60 7619 COEZY L0008 -0 13

********* oo S o s i SR 500 2 S IS S5 SR IS T SEED 3R 255 S N I 1 1 S R I S SN R D I IR I SR NI I om m I m s s s s s s

HYDROGRAFH FEAK= ndh ofs

TIME TO FEAK= 2.91 Hours

RUNOFF VOLUME= .04 Acre—-Feet
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PROJECT : Valley Camp Coal - Culvert C-40-42 Capacity Calculations -
(Continued) o
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FROJECT

ARE A= 1.3 ACRES
AVERAGE BASIM SLOPE=
CURVE NUMEBER= 86&6.1
DESIGHN STORM= 1.35 INCHES
STORM DURATION= &a 0 HOURS
HYDRAULIC LENBTH= F25. FEET
MIMIMUFY INFILTRATION RATE= .00
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Yalley Camp Coal - Culvert C-43-8 Capacity Calculations
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Valley Camp Coal — Culvert C-43-8 (100
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IMFILTHRATION RATE=

——,

FEET

« 33

IMAHR

DEET

OFCFE= 431.53
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:  Valley Camp Coal ~ Culvert C-44-24 Capacity Calculation
AR O 74.2 ACRES

AVERAGE BASIN SLOPE= 30.2 FERCENMT

CURNVE NUMBER= 70,0 ‘

DESIGH STORM= 1.55% INCHES

STORM DURATION= &.0 HOURS

HYDRAULIC LENETH= 0o, FEET
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FROJEDT @ Valley Camp Coal - Culvert C-44-24 Capacity Calculation
{Continued)

ACCUMULATED FOIMFALL LNIT - OUTFL.OW
TIME FATINFAaLL RLIMOFF EXCESS HYDROGRAFH HYDROGRAPH
HOURS INCHES INCHES INCHES CFg CF3 .

]

- s ; P ”:} e} :'?.S:
.87 1.2784 LOFLL . L0008 -0 =21
3.T70 L 2ATE LOELT - THO0E . 5 2.14
.73 1. 2485 . OBZE . ODOE . 2.09
HYDROGRAFH PEAK= F.44 cfs
TIiME T PEAkK= 3.85% Hours

FLINDOFF VOLUME= .39 Acre-Feset




FROJECT : WValley Camp Coal — Culvert C-44-24 (100 ¥y 6 hour  SC8)

ARE A= 74.2 ACRES
AVERARE BASIN BLOPE= 30.2 PERCENT
CURVE NUMEBER= 70,0

DESIGHM 8TORM= 2Z.25 IMCHES
STORM DURATION= &0 HOURS
HYDRAULIC LEMETH= 2000, FEET
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FROJECT @ VaLLEY CAMP 10-YR, 24-HR FEAK FLOW CHANNEL  LR—
AREQ= H.7 ACRES
AVERABE BASIN SLOFE=
CURVE NUMEBER= 75.0
DESIGN STORM= 2.45% INCHES
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Z.31 7103 .08 78.4 L
2.3 LTETFE « D09 Te.8 07
Z.EA 7EBL LDLE b 18
2.E8 LTTFRA SO 272 L 2E
240 7 02T 12.1 .5
2L AE « 54 LHIRE 4.9 AR
2.43 LEBT4T 02T 1.8 . B
2.48 - F0LE L DOETE .5 L 70
2RO 7289 2
. LEETA

L

PR %

AT
1 e,
oy

bR RD ORI R ORI PI R3OR BRI B

oy &
. LFBLE .

HYDROGRAPH FPEAR= B84 ofs
TIME TO PEAR= 202 Hours
RLUMOFF YOLUME= L10 fAcre-Feet




FROJECT =

AREA= 14.7
AVERAGE BASIN
CURVE NUMEBER=
DESIGN STORM=

STORM DURAT

HYDRAULIC LENGTH=

ODD-Z

VALLEY CAMFP 10-YR, 24-HR FEAK FLOW CHANNEL UD=2-

TON=

ACRES
sSL.OFE=
71.0

2.45 INCHES

37.0 FERCENT

24.0 HOURS
F00. FEET
MINIMUM IMFILTRATION RATE=

1

SO0 INJHR

TF= .1260 HOURS QFCF 8= 88.25 CFS GFIN= 5.9534 INCHES
= 29.3443 ITERATIONS= B8 8C8 Z4—-hour
ACCUMULATED RAINFALL - CUNIT OUTFLOW
TIME RAINFALL RUNOFF EXCESS HYDROGRAFH HYDROGRAFH
HOURS INCHES INCHES IMCHES CFS \ CFS
11.36 L8133 » QOO0 » QOO0 -0 - 00
11.59 8602 L QO05 00035 4.4 00
11.61 LF071 L0019 L0015 27.4 02
11.464 . 7340 L0045 L0028 8.6 ‘ .08
11.467 1.0010 Q079 < OOES 81.0 21
11.69 1.0479 L0124 L 044 8g.2 42
11.72 1.0948 L0177 LO083 ‘ 82.7 .72
11.74 1.1417 D239 0062 69.8 1.09
11.77 1.1886 L0310 20071 S4.4 1.82
11.79 . 2E55 . 0389 L0779 40.3 1.98
ii1.82 1.2824 0474 L0087 28.4 2.46
i1.84 1.3293 0371 . Q095 19.3 2.96
11.87 1.376% L0674 QLOZ 12.7 I.46
11.89 1.4232 . 0784 L0110 8.1 .93
11.92 1.4701 - OF01 <2117 Sa.1 4.45%
11.94 1.5%170 1024 L0124 3.2 4.91
11.97 1.5639 1153 COLZEL 1.9 3.37
i1.9% 1.46108 1292 LOLE7 1.1 2.82
12.02 1.6307 L1382 0040 -7 S22
12.04 1.63%96 L1E79 L0027 -4 &.40
12.07 1.46488 - 1407 0027 . 2 &.21
12.09 1.6873 1434 L0028 -1 D.469
12.12 1.66462 1462 L0028 0 4.98
12.14 1.46731 - 14290 0028 -3 4.22
12.17 1.6840 .1518 L0028 W0 2.54
12.19 1.6929 . 1847 . Q029 -0 2.98
HYDROGRAFH FEAR= 6£.40 cfs

TIME TO PEA
RUNOFF vOLU

b=

ME=

12.04 Hours
« 37 Acre-Feet

“Yn



ODD-Z
FROJECT = VALLEY CAMP 10-~YR, &-HR FEAK FLOW CHANNEL UDa2-

AREA= 14.7 ACRES

AVERAGE RASIN SLOPE= I7.0 PERCENT
CURVE NUMBER= 71.0

DESIGN STORM= 1.353 INCHES

STORM DURATION= 4.0 HOURS

HYDRAUL.IC LENGTH= 1900, FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TF= 1260 HOURS QFCF8= 88.23 CFS AP IN= 3.9534 INCHES
S= 29.344% ITERATIONG= 8 SC8 &~hour

- —— e st .ss mavs B myy—

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

2.3 L8078 « QOO0 Nalslalel O 00
2.42 L8367 « DO00 L D000 4.4 00
2.44 L8654 L0006 L0005 27 .4 00
2.47 .B9435 L0014 L D009 58.4 02
2.49 LP2T4 L0227 LO0OLE 81L.0 07
2.82 e PIEHO « D034  HOOT g8.2 « 14
2.54 . 24738 LO0EE - Q005 82.7 S22
2.87 L9817 L Q047 L0003 &59.8 . 28
2.60 22095 L0048 . D005 S4.4 ' JER
2.62 FETE LOO58E L 005 4.3 A
2.65 L2731 L0589 L Q006 2
267 L7829 L0063 - 000G
2.70 - P07 ~O0O71 L0008
2.72 985 COOT7T S D00S
2,79 1.00&3 L0084 Q007
2.77 1.0141 L0091 <007
2.80 1.0220 L0098 Q007
2.82 1.0298 L0105 L0007
2.83 1L.0374 L0113 L2008
2.87 1.0454 L0121 0008
2.90 1.0832 L0129 L3008
2.92 1.0610 L0138 . 0008
2.95 1.04688 148 Q009

R
J -0

o L4 0 b

- ®

PRI N R ORI e N R
i
N

£
4

Z.38 1.1785 L0294 Q010 .02 .52
F.40 1.184% LOF04 0 L0010 A - 1D « 33
3.43 1.1908 .0Z14 L0110 -0 « 54
3.45 1.1970 L 032 0010 . « 39
.48 1.2035 L QE34 L0010 ' .0 - 36
3.90 1.2094 0344 L0010 -0 -7
3.83 21356 LOE3L 0007 « 0 - 57

z.55 L2179 . 0359 . 0007 .0 .57
3.58 2222 .0T66 . 0007 .0 .5
T.40 1.2248 L0373 . 0007 .0 .54
T.63 . 2708 . 0381 . 0008 .0 .52

2mmte ssam Soem geenw snese avees soom e oo sunas 4440 SAM0D Lome eed rnap Steeg S ere e S Suted Seve e ey seon RO S Zodew e S AR MR NP 29T ST NN MY N N NI I I NN N DN N NN D SIS N IM AN IS LA TR RN IS I SRR RS




" ‘-"‘3//7

0DD-Z
FROJECT : VALLEY CAMP 10-YR, &6-HR FEAK FLOW CHANNEL UD=2~

(Continued)

ACCUMULATED RAINFALL UNIT OUTFLOW

TIME RAINFALL RUNOFF EXCESS HYDROGRAFPH HYDROGRAPH
HOURS INCHES INCHES INCHES CFS CFS
3.65 1.2351 L0388 L0008 O <50
3.68 1.2394 L0794 L0008 ) .48

HYDROGRAFH FEAK= .87 cfs

TIME TO FEAK= I.53 Hours

RUNOFF VOLUME= .14 Acre-Feet




: _ oDP-3 :
FPROJECT : VALLEY CAMP 10-YR, 24-HR FPEAK FLOW CHANNEL _Lib—=

AREA= 8.1 ACRES

AVERAGE BASIN SLOPE= 32.0 PERCENT
CURVE NUMBER= 78.0

DESIGN 8TORM= 2.43 INCHES

STORM DURATION= 24.0 HOURS

HYDRAULIC LENGTH= 1500. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .1002 HOURS QFCFS= 61.10 CFS QFIN= 7.4811 INCHES
3= 36.8746 ITERATIONS= 8 : SCS 24—hour
ACCUMULATED ' RAINFALL  UNIT OUTFLOW
TIME RAINFALL RUNOFF EXCESS HYDROGRAFH HYDROGRAFH
HOURS INCHES INCHES INCHES CFS . CFSs
11.37 «HEI0 « QOO0 - 0000 « 0 00
11.39 LobBT7E L0000 . 0000 3.1 .00
11.41 w722 « QD00 0000 19.0 OO0
11.43 LAHTES L QOO0 » QGO0 40,56 « 00
11.45 LABLE L D000 . 0000 S56.1 .00
11.47 L6841 D001 L L0000 &1.1 .00
11.49 LHF07 L0002 . Q000 57 .2 LO0
11.51 LTO9E L0005 L0004 48.73 .00
11.5%3 LTA6E L0019 L0013 7.8 L02
11.55 L7839 L0040 L0021 27.9 06
11.57 L8213 L0069 L0029 19.7 13
11.589 .8586 LOLOS 0034 3.3 26
11.61 .B959 L0148 L0047 8.8 LA
11.63 LIIEE L0197 L0050 5.6 LA
11.65 LP706 L0254 L0057 .5 .87
11.67 1.0079 L0317 LSOOG 2.2 1.12
11.69 1.0453 L L0386 L0069 1.3 1.38
11.71 1.0826 L0461 L0075 .8 1.65
11.73 1.1199 L0543 L0081 .5 1.92
11.75 1.15873 L0629 Q087 .3 2.19
11.77 1.1946 L0722 L0092 .2 2,45
11.79 1.2319 L0820 L0098 ) 2.70
11.37 « HEI0 alsisle; « QOO0 « 0 ey
11.39 LAETE L0000 L0000 .1 .00
1i1.41 HT22 « QOO0 « OO0 19.0 00
11.473 L7468 . 0000 . Q000 40,6 .00
11.45 L6815 L0000 L0000 S4.1 00
11.47 L6861 L0001 L D000 &41.1 .00
11.49 L6907 L0002 L0000 57.2 .00
11.51 L7093 L0005 L0004 48,7 LO0
11.53 LT 4b6 L0019 LO0LTE 7.8 02
11.55 7839 L0040 L0021 27.9 08
11.57 LB21E LOOET L0029 19.7 13
11.59 8586 L0105 D036 13.3 L2
11.61 L8759 L0148 LO04T 8.8 LAR

ecooe avmun soste seves soees Semsm Svare certs 250 wetne ST P 90043 oM SURLD Sosse Seern Sacce mete Beios imiem Lebsd SHArS seete $4008 e Soaus LR 0L 0w fanm STOTS SrOTe Seinm YT Smcct Sinke dmbie Serme AFUAL fees0 STicg S0rss Siver 20003 SeSSD oot SSaae L senrE i v St st et duat eome s gt S0 Tosuy TN
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LRH =3
PROJECT : VALLEY CAMP 10-YR, 24~HR FEAK FLOW CHANNEL LiD—2"
{(Continued)

toon seose suost cuuem steus stome somss Sease SedE secSe SGAP SrSas SR asome FROUR SaFes S Lires Ao Sies st Sesse siids Shers Siate SSSse Smes STRSY HHOST SISee SSCY SPLSE SLOCE S0MMK SLSSE sasme geivd sbent Sunkt sosre siuce sesem Seews Seemy Poree $9GLE Seove SedeY Sisee SEMSR TEARS SALLY SHASR SLINe Saves SERMD SSET S90KS SHVYe SovEn Toor? Siete

ACCUMULATED RAINFAILL UNIT QUTFL.OW
TIME RAINFALL RUNOFF EXCESS HYDROGRAFH HYDROGRAFH
HOURS INCHES INCHES INCHES CF3 CFS
11.63 L 93EE3 L0197 « QO30 9.4 %A
11.65 G704 L0254 Q087 Z.9 .87
11.67 1.0079 0317 L0063 2.2 1.12
11.69 1.0433 L0386 D09 1.3 1.38
11.71 1.0826 L0461 L0735 .8 1.463
11.73 1.1199 LOB4E 0081 S5 1.92
11.75 1.1873 D629 L0087 . 2.19
11.77 1.1944 L0722 L0922 2 2.45
11.79 1.2319 D820 L0098 0 2.70
11.81 1.2693 L0923 L0103 L0 2.959
11.83 1.306&6 1031 L0108 W0 F.19
11.858 . 1.3439 .1144 L0113 .0 3.4%
11.87 1.3813 L1262 0118 : .0 Z.64
11.89 1.4186 1384 L0122 .0 3.88
11.91 1.4559 ~ «1511 LOL27 .0 4,09
11.93 1.4933 L1642 L0131 ‘ L0 4.30
11.93 1.830s 1778 LO13Z4 « O 4,81
11.97 1.89679 19218 » 0140 O 4.71
11.99 1.46083 2062 L0144 L0 4.90
12.01 1.6278 2151 . 0089 .0 5.07
12.03 1.56349 L2179 0028 ) 3.12
12.098 1.6420 2208 0028 L0 4,97
12.07 1.64%0 L2236 . 00249 .0 4,51
12.09 1.65861 2265 L0029 e .93
12.11 1.64632 «22PE L0029 L0 : T.E2
12.13 1.6702 S RE22 L0029 , O 2.78
12.19 L.&773 L2331 L0029 ] 2.30
HYDROGRAFH FEAK= 0 9.12 cfs
TIME TO FPEAER= 12,03 Hours

RUNGFF VOLUME= o 42 Acre-Feet



vDH-3

FROJECT = VALLEY CAMF 10-YR, 6-HR FEAK FLOW CHANNELJ&éL?

AREA= 8.1 ACRES

AVERAGE EASIN SLOFE= 32.0 FERCENT

CURVE NUMBER= 75.0

DESIGN STORM= 1.55 INCHES

STORM DURATION=  &.0 HOURS

HYDRAULIC LENGTH=  1500. FEET

MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .1007 HOURS QFCFS= &1.10 CFS QFIN= 7.4811 INCHES

C3= 36.8746 ITERAT IONG= 8 SCS &~hour

ACCUMULATED RAINFALL UNIT OUTFL.OW

TIME RAINFALL  RUNOFF  EXCESS  HYDROGRAFH HYDROGRAFH
HOURS INCHES INCHES  INCHES CFS CFS
2.27 HE12 « OO0 » D000 S 0
2,29 . 6842 . QOO0 Q000 I.1 .00
2.5 SEOT2 L QOO5 . OO04 19.0 « O30
2,33 L7301 LO0LD L 0007 40, 6 .01
2.5 L7531 LQO22 L0010 S&. 1 .04
TLUET L7761 L0035 LO0LT 61.1 .08
2,39 L7991 L0051 L0016 57.% .14
2.41 L8221 L 006D L0019 48.73 .21
.47 L8451 L0091 L0021 7. .30
2,45 . 8681 L0115 L0024 27.9 L AC
2.47 L8911 L0142 L0027 19.7 50
2.49 L9141 L0171 L0029 13,5 .61
2.51 L9E19 L0196 L0025 8.8 LT
28T L9EBL L0204 . 0009 5,4 .81
2,55 L9444 L0214 L 0009 I8 .85
2.57 L9506 LOBEE . OO0 2.7 .84
2.59 . 9568 LORED . 0009 1.3 , .78
2.61 L DEIO L0247 LOOLO .8 .71
2.6% LFLER L0282 L0010 .5 W63
2. 65 L9754 LOZLT LOOLO W3 W57
2.67 L9ELe L0272 L0010 .2 .51
P .69 L9879 LOREE LOOLO L0 .48

HYDROGRAFH FEAK= .85 cfs

TIME TO FEAK= 2.55 Hours

12 Acre-Feet

RUNOFF VOLUME=




odD-4

FROJECT = VALLEY CAMF 10-YR, 24-HR PEAK FLOW CHANNEL Ub-z
AREA= 5.5 ACRES
AVERAGE BASIN SLOPE=  31.0 PERCENT
CURVE NUMEBER= 70.0
DESIGN STORM= 2.45 INCHES
STORM DURATION= 24.0 HOURS
HMYDRAULIC LENGTH= 125%0. FEET
MINIMUM INFILTRATION RATE= SO0 IMN/HR
TEF= L1012 HOURS GFCFS= 41.12 CFS AFIN= 7.41353 INCHES
I= Z6H.B410 ITERATIONS= a8 SCS 24-hour

ACCUMULATED RAINFALL UNIT OUTFLOW
TIME RAINFALL RUNOFF EXCESS HYDROGRAFH HYDROGRAFH
HOURS INCHES INCHES INCHES CFg CFg
11.57 LB2946 . Q00 - Q0G0 « 03 « 0
11.8%9 L8&57E « OG0 « QOO0 i iy
11.461 . FOBG L D005 « OOO05 12.8 L D0
11.63 ARG L0017 L0111 27.3 . Q0
11.65 L2803 - OOE4L L2018 E7.7 03
11.467 1.0180 «30O8H L0024 41.1 .08
11.469 1.05854 . 088 « QOE0 Z8.5 .15
11.71 1.0933 LOL2E LO03H 2.9 .24
11.73 1.1310 3164 L0041 29.4 .l
11.76 1.14687 L0211 - 047 18.8 « 89
11.78 1.20&63 D26 L D052 12,2 63
11.80 1.2440 L OE20 . 087 F.0 77
11.82 1.2817 LOEEE « QG2 5.9 .2
11.84 1.3194 » Q430 QU&7 3.8 1L.07
11.86 1. 38570 LOB22 L Q072 2.4 .2
11.88 1.3947 . BP9 ~O077 1.5 1.36
11.90 1.432 L0681 L0082 « 7 1.51
11.92 1.4701 L7667 «DO84 -3 1.63
11.94 1.5077 . OBR7 L0091 .o 1.78
11.96 1.5454 L9232 L0095 . 1.92
11.98 1.58%1 L1052 . Q099 .1 2.05
12.00 1.6208 1185 L OL03 N 2.18
12.02 1.46308 L1183 - DOZR ) 29
12.04 1.6379 L1203 - 020 -0 2.3
12.06 1.6451 1224 LOODZ0 L0 2.20
12.08 1.6822 1244 LO021 . 1.98
12.10 1.&65%24 » 12465 L0021 - 0 1.71
12.12 1.6&64A5 L1286 Q021 .2 1.44
12.14 1.6736 « 1307 L0021 « 0 .20
12.16 1.6808 - 1328 L0021 « 03 1.01

HYDROGRAFH FEAK=
TIME TO PEAK=
RUNOFF VOLUME=

2.31 cfs
12.04 Hours
L 20 Acre—-Feet



FROJECT

AREA=

:  VALLEY CAMP 10-YR &6-HR PEAK FLOW

3.9 ACRES
AVERAGE BASIN SLOPE=
CURVE NUMBER=
DESIGN STORM=

STORM DURATION=
HYDRAULIC LENGTH=
MINIMUM INFILTRATION RATE=

TR= 1012 HOURS
C3= 36.5410

s o teres Mvan semen sesms saeue

70.0
1.53 INCHES
6.0 HOURS

31.0 PERCENT

1250. FEET

QFCFS=

00 IN/HR

41.12

ITERATIONG= 8

CFS

QF IN=

7

000-4

CHANNEL Up—

4135 INCHES

SC8 &~hour

ACCUMULATED
RAINFALL

INCHES

RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAFH
CFS

QUTFLOW

HYDROGRAFH

CF5

2.43 BATE L 000 alalale] 0O LO0
2.48 LB70S « D000 - QOO0 2 . 00
2.47 Be37 O003 L QO0OZ 12.8 Nelyl
2.49 L2169 - OOO0R L0005 27 .3 . 00
2.51 L9327 LO0LE L D00G 7.7 02
2.93 «FEFOQ L0135 . Q002 41.1 L0
2.88 R L8 Q002 8.8 05
2.87 L9514 Ralviely D003 2.5 Oé
2.589 LFI78 LIOZE « QOOE 23.4 207
2.61 7641 L0246 « QOO 18.8 07
263 704 D029 Q003 S -7
Z2.65 P b L0032 Q003 .0 .08
2 .67 . 9829 L0EA LQOOQZE 5.9 .08
2.69 L2892 < DOES « 0004 2.8 - 068
2.71 LT85 L0447 L0004 2. .08
2.7% 1.0017 L0047 L 2004 1.5 L9
2.78 1.0080 L0051 . 0004 .9 09
277 1.0143 D086 « 004 ] 09
2.79 1.0206 L0080 LO004 .3 .10
2.81 1.02468 . 0065 D005 .2 10
2.83 1.0331 L0046 LOO0R .1 .11
2.88 1.0394 L0074 L0008 .3 .11
Z.40 1.1840 LOPE2 L QO0O7 -0 - 17
S3.42 1.1890 LORE8 « QOOT .0 .18
x.44 1.1940 SO245 0007 .0 .18
Z.4b6 1.1990 LOZ2H3 L D007 O .18
Z.48 - 2040 Q260 alele o) .18
.50 « 20T0 LORET . Q007 -0 .19
.82 1.2125 SORT72 L0008 0 .19
S.54 2159 Q2TT D005 .2 19
.56 1.2194 Q282 . 0008 -0 .18
3.58 1.2228 . 0288 . QOOS . 0 .18
3 b0 1.3226% LOEFE - Q008 .0 « 17
T.b62 297 298 L QO08 2 16




| voD-4
FROJECT ¢ VALLEY CAMF 10-YR 6~HR FEAK FLOW CHANNEL LiD~4"
(Continued)
ACCUMULATED RAINFALL UNIT OUTFL.OW
TIME RAINFALL RUNOFF EXCESS HYDROGRAFPH HYDROGRAPH
HDURS INCHES INCHES INCHES CFS CFa
Y ~2EI2 LO303 L0085 O .16
HYDROGRAFH FEAE= 17 cfs '
TIME TO PEAK= Z.52 Hours

RUNOFF VOLUME=

.04 Acre-Feet



FROJECT

AREA=

CURVE NUMBER=
DESIGN STORM=

uDD-5

: VALLEY CAMP 10-YR, 24-HR PEAK FLOW CHANNEL.UD—E—

7.2 ACRES
AVERAGE BASIN SLOFE= 28.0

STORM DURATION=:

HYDRALILIC LENGTH=

70.0
2.45% INCHES
24.0 HOURS

1100. F

MINIMUM INFILTRATION RATE=

TP= .0%461 HOURS
C3= 38.4674

InonononInounann

11.890
11.82
11.84
11.86
11.88
11.90
11.92
11.94
11.93
11.97
11.99
12.01
12.03
12,08
12.07
12.09
12.11

2.13

12.13

FERCENT

EET

L00 IN/HR

QFCFg= 3bH.66 CFS AFIN= 7.804% INCHES
ITERATIONS= 8 8CH% 24~hour
ACCUMULATED RAINFALL UNIT OUTFL.OW
RAINFALIL RUNDFF EXCESS HYDROGRAFH HYDROGRAPH
INCHES INCHES INCHES CFs CFS
- 8239 W D000 « QOO0 -0 - Q0
.B596 - QOO0 - OO0 2.8 « 00
8954 - DO0E « Q003 17.46 <00
L9512 L0013 . Q0DOY 27 .6 - 00
«FET0 < QO2T7 L0015 32.0 - 03
1.00E8 L0048 . D020 3&6.7 . 0d
1.0388 L0074 L0026 33.1 .17
1.0744 D105 D031 44.8 .28
1.1101 0141 LO0T6 F3.0 A2
1.14359 . 0182 0041 25.9 .97
1.1817 Q229 Q044 18.2 73
1.2175% L0280 L0081 izZ.4 L5
1.28355 LOEED L0054 -2 1.11
. 2891 - OE93 «Q0&0 5.2 1.30
1.3249 - D440 LQ0AG 3.3 1.48
1.3607 L0329 - D069 2.0 1.67
1.35964 « DHOS L0073 1.2 1.85
1.4322 . 0680 L0078 .7 2.03
1.4480 Q762 « 0082 -4 2.20
1.5038 . 0848 L0088 -~ 2.37
1.3396 L DFE7 » Q090 -1 2.54
1.3754 L1031 0093 < 2.70
1.6112 1128 L0097 <O 2.886
1.6286 L1177 L0049 .0 3,00
1.635334 1196 L0019 e 2.08
1.6422 »1215 L0017 20 2.95
1.64%90 . 12E8 L0019 -0 2.6%
1.6558 1254 D020 0 2.35
1.646235 1274 L3020 -0 1.99
1.6693 . 1294 LOOZ0 L0 1.66
1.6761 ~13%14 L0020 .0 1.39

HYDROGRAFH FPEAK=

TiME TO
RUNOFF ¥

FEAR=
OLUME=

F.05
12,03

w28

cfs
Hours
fcre-Feet




EATbA7
uppD-5
FROJECT @ VALLEY CaAMF 10-YR, &—-HR PEAK FLOW CHANNEL LUD=%

ARERA= 7.2 ACRES

AVERAGE BASIN SLOFE= 28.0 FERCENT
CURVE NUMBER= 70.0Q

DESIGN STORM= 1.55 INCHES

STORM DURAT ION= 6.0 HOURS

HYDRAUL IC LENGTH= 1100. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP=  .0961 HOURS AFCFB= 96.466 CFE BFIN= 7.8043 INCHES
C3= 38.44674 ITERATIONS= 8 8CS &6-hour

ACCUMULATED RAINFALL UNIT OUTFLOW
TIME RAINFALL RUNOFF EXCESS HYDROGRAFH HYDROGRAFH
HOURS INCHES INCHES INCHES CF8 CFs

2.42 L8401 « QOO0 « QOO0 - 00
2.44 L8622 « OO00 » QOO0 2.8 L 00
2.46 .3842 D002 « QOO0 2 17.6 L0
2.49 LP0ET L0008 0004 I7.b .00
2.80 L2283 L0012 LO00& 532.0 02
2.82 9535 014 L D002 5&6.7 . OF
2.54 92413 L0014 Q002 3.1 ST
2.86 L2474 019 » OOO2 44 .8 « 08
2.98 L7334 L0214 o MO0 38.0 . - 9
2.59 » 73 L0024 « DOOE 258.9 .09
2.61 «TFEHIE L3027 iyl 18.2 <10
2.63 LP7LE = DOTO  DO0E 12.4 10

2.65 SFTT2 « QOIE LQ00E . <10
2.67 LP83E2 «O0O3E - QOO% 10

2.49 L2891 LO0OZ9 SO0
2.71 P51 SO0473 D004
2.73 1.0010 L0047 . D004
2.73 1.0070 . L0081 . Q04 7 12
2.77 1.0130 L0588 L Q004 e 12
2.79 1.0189 LOOBY L0004 . 13
2.81 1.0249 Q063 L 3004 .l 13
2.83 1.0308 L O0&HB 004 ‘ .0 .14

Ll O IRV 6 R 5 ¢

P3O L PR
ot
pete

Z.40 1.1847 S DAEE D004 w0 £ 23
Z.44 1.1894 Q2TG « Q007 e £ 23
.44 1.1942 024646 « D007 « O «2F
I.46 1.1990 L0232 0007 <0 .24
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Trapezoidal Channel Flow Calculations using Mannings Eguation

i

P

.i..

i
BE

11

n Valley Camp Coal Company
Froject Mo.: Q07,101,100
Chanmel Section: UDD-Z - Trail 2.

OE-May—~89
02: 39 FH
H DEH

T

il
m
=
m
T3
T
~
3
33
froomi
oo
{73
i
s

Design Flow:
Bottom Width:
Bide Slopel:
Bide Blopel: !
Friction Facto

Min. Bottom Slape:
Max. Bottom Slope:s
Freeboard:




o~ E
[N
!
e O B
i R IR Y
0 E e
e R
R X
1] L]
i
r 1%
m(ﬁ an me [J
[ Xp] FREER
L - R R o M ot 43 1)
O e 3 b de B B e il gl o
o o B S S ¥ R (| BN o h i it
-4 = o Yo vt et Y e e 4 T CS
e & i
- L i
M =
= W e 0 s Py
I = 0 e WY
m ERE (B « s on
o b it oy PN
o
w0
pu =
1]
i L
. 1=
0 |5}
w4 LY an wn at

I..
=

i = [E UL ko4
4 4 S 1 I i

low
Coal

o

1

i

i mn L7 aw omw. 14

_
T %N vt T o e o EOE
£l g2 3 b O @ . 00 s

1
Ca
10
T
=1
Wi
jul

P
t
T
o

Min.

YO L

1 = ] e T T T N O 11
L - £ € F R 6 £ N X X I -,
L 81 o |3 e {1 ad LY A 8
L R Sl N R B 440 i
B i (U = B o VS S w1 3, o]
[ O R {1 BT B Moh 1 b
oD D b EOE L L] <
o
m.-m E1) L4 e
i ™
AR oG & R ¥ =x
W e ke
P I LR Ford

&
1
L
o
=

3 L i 13
-t HEREH] b
[} ey et
M 0 et L
] Lo Ll
£ 0. o
% [ -4
ke % L
b £ 1
L3 i




CLIENT !/4/ LEY /’ AP

SHEET 6 OF

PROJECT B [T
& Elll-(l:-Elll'\\C FEATURE UMIJ/Z?Z)PKFD /)/76/+E'S z::::::o
progECT NO. __ 22 7. L [ IO : DATE ZW
IDD-4 -
@a’eslg/): O/ of<
b Supe79 57/—707,,,&/
M= Z Smaxz /3D Kl

Lopb-5

s Direat Srvee Desicn) /Sﬁfér é) |

\ J d‘e,/&;"(«\:oﬁsl ‘
2 Zz
| RO LISIDE ZEQ\A

Y= 6,24

G)c/e&qn: 0.25¢/K

b0 j;mn: 2% 714?4744////& e
/}Z:Wz: Z ‘ ,SAEJ(: 25% 5 T

(5= ﬂ/—cﬂ_ Sre Desises (Oueer 7)

) . Tc{qrﬂx: o0’

N LIAINGE )ZEZQ%
Y=o0.2/ S




GENE

Tra

Cha

= Al

pezaidal

Client
Froject Moo
nrel Section

CRITERIA

Channel

L)
*

s Yall

&
R I
DD

Desi

Bott fis

Side 81

Hide 51 2z

Friction Factnoer:
Hotitom Slap
HBot Siop

it
nE

]
wu
o
>
&
-
i
'+'l
i v

Mamnings Eguation

Date: oZ-May-89
Times: G3:41 FPM
Computed: DEH

P e YR
ot

Fegquired Dep
e &
Feari
Hydrauwlic
Velooity:

msteErs

FRadius

.68 fomt

IR T 42

.78 feat
s 0,08 foet

FL.10  ft/isec
H Mot Mesded




1% Eguation

anmnings

i

s
ing

LiEs

i

ulations

HINE- 3 o

Fiow

Y
PR
IS
f
!
P

]

!

i
]
e e
ny #t An
Hoe
Lo
A
- X
44 1

et
ym

&
=
o

~y
[ M
L.

£y
A

H

il ™
i

1]
[

o

o~
ot

K]

i1}
gl

f
in

ded

e

L

i

e

L

.....‘.
Le il




—
N

.ﬁ N

A

CLIENT

SHEET

[ o Z

"nnl}_sLEli\\ prosecT _LRrnis? EP%/)M?—Q compures A
& LUCEnc wmouees no 7. 1200 -y
/
SHES

SHES (hanged & Ascds aa ro//?//7 A new Do

/%/127 Ol frctay .

ASA~ET 15 drogpe- fres has been added s Prud 3

Al pF Ascd 23: o.1/ e
TOHL. ARER (oniTair 2D BY AordDs = ¢ZE8 S
PordD AreA Qun = //D-O,Z'S/)L
PFOES
COIA /1493
ZA yYAYA Mz 00O
34 7.08 10+
IA 32/
6Z A3 =
Tz Area e Ascds
A 2 E A
Ascd? LPoved Dishirbed 5&@/5/&55 forest- TOTHAL
/ - /. 13 — — /13
Z 6.1 /00 — - 74
3 0.75 0.87 — 0.5 2.12
4 - 619 ~ - 0.7
5 - /)b - - V7
& - 0.95 - - 0.95
(rve Nompees:
/?40@ : 95 P/é ve-24 4z = 245//3
DisvrBep = 90
Shse/Graes = 75 Vor- Q *AceA
JforZEsT = 70 Q@= S lunctF Depy
SCA £ Poved Arez |\ Dist Ares 1S Jforass | forest Area | lnot? Vol
Din) IO\ D lm) VollhF) @73 Vo/GE) Qin)  ol(BF), G- )
/ szz | = |2 ot | — |~ |~ |- 0.4
Z 222 ooz |47 |6 | - - - - 0,14
3 zzz | 0.9 | /A7 !o,// - - {643 {002 0.27
4 722 - /A7 | 6:02 - - - |- 0.0L
5 zzZ 2 — /. 0.14 - - - ! - 0.14
i ZZ | — /,z {02 1 = - — ' - 0.iZ




o

T

P

HANSEN
ALLEN
& LUCE!nc

PROJECT
FEATURE
PROJECT NO.

CLIENT I/ALLEV / ;\‘MIP

Z OF _ Z= :

SHEET

COMPUTED __Eﬁ —

007,11, 28D

CHECKED

pare _Z A0V F7

Dirsote \eome jroceopmis TeiBTAey /Le;}a

AscAd fwiep Dswsen  Stacforhs  foerhan 75
/ T — /13 - — /13
Z 060 1,00 — — /., 40
3 .75 0.37 - 0,50 2.1%
4 - 6.9 — 6.37 6,56
5 — /i1 - - YA
& - 6.95 1:00 /.34 2,79
44 WED | Disrorse | keeianss | fooer/iren | Tom bonoed]
R |vor | @ lw | @ |Vof | @ Wol | Vsowz
. tn) YL\ (in) Ge D) () @) | (1n) }’ac«r‘é) gc-f&
/ 2.2Z\ — 17V of {6z} — lo43i — 0.4
ya " o.f “ 0.7 “ - " - 0.23
3 “« tof| 1 et | ouw |~ "oz | 5.z7
4 “ - " oozl a — v g0l 0.03
5 Z - a lesd | — L o.14
z o - “ o (7 " 6,05 v 10,05 o.2Z
VEREIST AZEA HAs ASCA=  LlbbIc §/00 1064
: &2.8332c
TorAL fmin gMoFF l/au)/qé
Aor3p /0- Y12, 29-Hr
2 VD fumre
(¢ —74\
oo /A4 418
ocz4 0.99
0024 067
CO9A 215
707/ 5,9

ASCA Gono ol s 2 B oF Toksl foud GinefF = .82 oo = 1107%

757




FROJECT : Valley Camp Coal = D-18B Runoff Calculations =
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