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Estimated Peak Discharge for Undisturbed Area Bypass Channels from
10-year, 24-hour and 10-year, 6-hour Precipitation Events.
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| PEAK FLOW PEAK FLOW !

CHANNEL 10-YEAR, 24-HOUR » 10-YEAR, 6-HOUR g

(cfs) (cfs) :

w1 4.5 .84 !
-2 6.4 .57
U 3 5.1 .85
-4 2.3 019
=5 3.0 .25
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PROJECT : VALLEY CAMF 10-YR, 24-HR PEAK FLOW CHANNEL LD—t

AREA= 6.7 ACRES

AVERAGE BASIN SLOFE= 27.0 FERCENT
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= .0393 HOURS QFCFS= 85.42 CFS QFIN=12.6436 INCHES
C3= &2.3202 ITERATIONS= 8 8SCS 24—-hour
ACCUMULATED RAINFALL UNIT OUTFLOW

TIME RAINFALL RUNOFF EXCESS HYDROGRAPH HYDROGRAPH
HOURS INCHES INCHES INCHES CFS CF8

14—+ 3+ 3+ 3+ 4+ ¢4 343 3+ 13-4 2+ 3 4+ 343 34323 1 1 3 2+ 4 21 smamam = -+ + -+ 1
11.38 6649 . 0000 . 0000 .0 00
11.40 6704 L0000 . 0000 26.7 « Q0
11.42 L6758 « Q000 0000 78.6 .00
11.45 6813 L0000 « Q000 79.8 . 00
11.47 . 6868 L0001 . 0000 52.9 Q0
11.50 £ 6923 Q002 « Q000 27.2 .01
11.52 7290 L0011 . 0009 12.1 .04
11.54 7733 L0033 0022 4.9 .14
11.57 8177 L0065 . 0032 1.8 34
11.59 8620 0108 . 0043 .6 : « 99
11.61 2063 L0161 L0083 2 .87
11.64 - 2206 w0223 0062 .0 1.16
11.85 1.3494 <1161 0134 «0O 3.38
11.688 1.3938 1302 .0141 .0 3.99
11.90 1.4381 « 1450 .0148 0 I.79
11.92 1.4824 L1604 L0154 .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 L2102 0172 .0 4,952
12.02 1.6310 2164 Q062 .0 4.38
12.04 1.6394 . 2198 L0034 s 3.95
12.07 1.6478 . 2231 L0034 .0 2.951
12,09 1.6562 2269 L0034 .0 1.74
12.11 1.6646 2299 0034 .0 1.30
12.14 1.6730 . 2334 0034 ¢ 1.10

HYDROGRAFH FEAEK= 4,32 cfs

TIME TO FEAK= 12.00 Hours

RUNOFF VOLUME= .35 Acre-Feet



upD -\
FROJECT = VALLEY CAMF 10-YR, &6—~HR FEAK FLOW CHANNEL D3

AREA= &.7 ACRES

AVERAGE EBASIN SLOFE= 27.0 PERCENT
CURVE NUMBRER= 75.0 ‘ '
DESIGN STORM= 1,55 INCHES

STORM DURATION= 6.0 HOURS

HYDRAULIC LENGTH= 700. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= 08593 HOURS QFPCFS= 85.42 CFS QP IN=12.6436 INCHES

C3= 62.3202 ITERATIONS= 8 SCS é6—-hour

B e B o T B S o R I o L e s o Bt St e S e B e 23 S it e o o e S e G e S T S S A R R S T S N R R N T T In CEIEIRTE Im sT Sn a

ACCUMULATED RAINFALL UNIT OUTFLOW

TIME RAINFALL RUNOFF EXCESS HYDROGRAFH HYDROGRAFH

HOURS INCHES INCHES INCHES CFS CFS
2.26 6559 0000 « Q000 «Q .00
2.28 .6832 Q000 . Q000 26.7 « 00
2.31 « 7108 « 0006 <0008 78.6 02
2.33 . 7378 0015 . Q009 _ 79.8 .07
2.36 7651 . 0028 L0013 52.8 .18
2.38 . 7924 L0046 L0017 27.2 « 29
2.40 8197 0067 L0021 12.1 «3h
2.43 .8470 Q093 L0025 4.9 .48
2.45 8743 L0122 D029 1.8 « a9
2.48 2016 . #0158 L0033 b .70
2.50 7289 0191 L0037 2 .81
2.52 2371 L0203 L0012 .0 .84
2.85 . 7444 0214 L0011 .0 « 71
2.57 .9518 L0225 L0011 « 0 .54
2.99 L9592 L0236 L0011 .0 .42
2.62 « 7666 . 0248 L0012 «Q . 36
2.64 9740 0259 L0012 .0 .34
2.67 9813 0271 L0012 .0 33

T T S e T e T T A T T S i e e e e S N N T I R T T N T N TS TSR EEREEEEs

HYDROGRAFH FPEAK= .84 cfs

TIME TO PEAEK= 2.92 Hours

RUNOFF VOLUME= .10 Acre-Feet
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FROJECT VALLEY CAMF 10-YR, 24-HR PEAK FLOW CHANNEL_UD:Q’

AREA= 14.7 ACRES

AVERAGE BASIN SLOFE= 37.0 PERCENT
CURVE NUMBER= 71.0

DESIGN STORM= 2.45 INCHES

STORM DURATION= 24.0 HOURS

HYDRAULIC LENGTH= 1900. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .1260 HOURS QPCFS= 88.25% CFS QP IN= S5.9534 INCHES

C3= 29.3443 ITERATIONS= 8 SCS 24-hour

============B====== ————— |ESE == _—============8======-=-==B

ACCUMULATED RAINFALL UNIT : OUTFL.OW

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

-+ 3+ 3+ ¥+ -+ 3+ 4+ 3 ¢+ + + 53+ 33+ +t+t3++ 4+ 4+t t3t1+ 3+ 33323+t 1+ 3+ 3+ + 323 F 33+ £ 131333
11.586 «B133 « 0000 « 0000 .0 .00
11.59 8602 .0005 . Q008 4.4 .00
11.61 9071 L0019 0015 27.4 02
11.64 « 92340 0045 L0025 58.6 .08
11.67 1.0010 D079 0038 81.0 .21
11.69 1.0479 .0124 0044 88.2 42
11.72 1.0948 0177 « Q083 82.7 .72
11.74 1.1417 0239 0062 &9.8 1.09
11.77 1.1886 L0310 L0071 54.6 1.52
11.79 1.235%5 . 0389 0079 : 40.3 . 1.98
11.82 1.2824 +0476 L0087 28.4 2.46
11.84 1.3293 0871 0095 19.3 2.96
11.87 1.3763 0674 0103 12.7 .46
11.89 1.4232 .0784 L0110 8.1 3.99
11.92 1.4701 L0901 0117 5.1 4.43
11.94 1.5170 .1024 0124 .2 4,91
11.97 1.5639 .1185 0131 1.9 5.37
11.99 1.6108 1292 L0137 1.1 5.82
12.02 1.6307 .1352 « 0060 7 b6.22
12.04 1.6396 1379 0027 .4 6.40
12.07 1.648%5 1407 L0027 .2 b6.21
12.09 1.6573 «1434 L0028 .1 9.49
12.12 1.6662 L1462 L0028 .0 4,98
12.14 1.6751 . 1490 0028 .0 4.22
12.17 1.6840 .1518 0028 .0 3.54
12.19 1.6929 « 1547 . 0029 .0 2.98

43+ 4+ 4+t 1+ 1+ 34 1t ¢t 3+ 13+ 3+ 3+ 4+ 12t + 4+ 1+ttt 4 -4+ 4+ 1+ 43+t t3-3+3 11+t 3133 +331-3 1313131

HYDROGRAPH PEAK= 6.40 cfs

TIME TO PEAk= 12.04 Hours

RUNOFF VOLUME= .97 Acre-Feet



— vdD-2
FPROJECT : VALLEY CAMF 10-YR, 6-HR PEAK FLOW CHANNEL WD

: AREA= 14.7 ACRES
— AVERAGE EBASIN SLOFE= 3I7.0 PERCENT
CURVE NUMBER= 71.0
DESIGN STORM= 1.855 INCHES
— STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1900. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .1260 HOURS QFCFS= 88.25 CFS QFIN= 5.9534 INCHES
C3= 29.3443 ITERATIONG= 8 8CS 6-hour
_ 33433+ 33 43 4 3 3+t 33 32 1+ 3 3+ 1 33 3 t s i 3 3+ 1+ 3 3 13 33 3 33 7+ 33 -+ F 3 331 3 %
ACCUMULATED R&  “ALL UNIT OUTFLOW
TIME RAINFALL  RUNOFF  E: 535  HYDROGRAPH HYDROGRAPH
. HOURS INCHES INCHES  IN. - 8 CFS CFS
2.39 .8078 . 0000 O .0 .00
2.42 .8367 . 0000 . 000D 4.4 .00
- 2.44 .8656 0006 .0005 27.4 .00
2.47 .8945 0014 L0009 58.6 .02
2.49 .9234 . 0027 .0013 81.0 .07
~ 2.52 L9360 . 0034 . 0007 88.2 .14
2.54 9438 .0038 . 0005 82.7 .22
2.57 .9517 L0043 . 0008 69.8 .28
B 2.60 .9595 .0048 . 0005 54.6 .32
2.62 <9673 . Q053 . 0005 40.3 .33
2.65 .9751 . 0059 .0006& 28.4 .34
2.67 .9829 L0065 . 0006 19.3 .34
- 2.70 9907 .0071 0006 12.7 .33
2.72 . 9985 L0077 . 0006 8.1 .33
2.75 1.0063 .0084 .0007 5.1 .33
- 2.77 1.0141 .0091 . 0007 3.2 .34
2.80 1.0220 . 0098 . 0007 1.9 .35
2.82 1.0298 .0105 . 0007 1.1 .36
2.85 1.0376 L0113 . 0008 .7 .37
2.87 1.0454 L0121 . 0008 .4 .39
2.90 1.0532 L0129 . 0008 .2 .40
2.92 1.0610 L0138 .0008 .1 .42
— 2.95 1.0688 .0146 . 0009 .0 .43
3.38 1.1783 . 0294 L0010 .0 .52
— 3.40 1.1845 .0304 .0010 .0 .53
3.43 1.1908 L0314 .0010 .0 .54
3.45 1.1970 0324 0010 .0 .55
3.48 1.2033 . 0334 0010 .0 .56
- 3.50 1.2094 .0344 .0010 .0 .57
3.53 1.2136 0351 . 0007 .0 .57
3.55 1.2179 .0359 0007 .0 .57
— 3.58 1.2222 . 0366 L0007 .0 .56
3.60 1.2265 L0373 L0007 .0 .54
3.63 1.2308 .0381 .0008 .0 .52




oDD-Z
FPROJECT : VALLEY CAMP 10-YR, 6-HR FEAK FLOW CHANNEL UD=2*
(Continued)

44+t 1 331t 3311311+ 3 ¢+ % —4 -+ =_=._'..__=================x===g======
ACCUMULATED RAINFALL UNIT . QUTFLOW

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

e e S e T S T I S T e S e T S e T B o s O T O o T T S S e N S A S T N N I N e T N e S e
3.65 1.2351 .0388 .0008 .0 .50
3.68 1.2394 L0396 . 0008 .0 .48

e T L T I i e S T e e S A e I S R T e S e N S R S T R N R S N T R R T N e N R S S R

HYDROGRAPH PEAK= .57 cfs

TIME TO PEAK= 3.53 Hours

RUNOFF VOLUME= +14 Acre-Feet

"Yn
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PROJECT : VALLEY CAMF 10-YR, 24-HR PEAK FLOW CHANNEL _UB—%

AREA= 8.1 ACRES
- AVERAGE BASIN SLOPE= 32.0 PERCENT
CURVE NUMBER= 73.0
DESIGN STORM= 2.45 INCHES
STORM DURATION= 24.0 HOURS
HYDRAULIC LENGTH= 1800. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

- TP= .1002 HOURS OFCFS= 61.10 CFS QPIN= 7.4811 INCHES
C3I= 36.8746 ITERATIONS= 8 ' SCS 24-hour
ACCUMULATED RAINFALL UNIT OUTFLOW
TIME RAINFALL RUNOFF  EXCESS HYDROGRAFH HYDROGRAFH
3 HOURS  INCHES INCHES  INCHES CFS CFS
o o T B T T T e T B S S S T e S R T I R T S T R O T S R T R S S N S S N N S S N T I T S e Ee e S N e i
11.37 L6630 . 0000 . 0000 .0 .00
11.39 L6676 . 0000 . 0000 3.1 .00
- 11.41 L6722 . 0000 . 0000 19.0 .00
11.43 L6768 . 0000 .0000 40.6 .00
11.45 L6815 . 0000 . 0000 56.1 .00
_ 11.47 .6861 .0001 .0000 61.1 .00
11.49 L6907 . 0002 . 0000 57.2 .00
11.51 L7093 .0005 .0004 48.3 .00
11.53 L7466 L0019 .0013 37.8 .02
- 11.55 .7839 .0040 .0021 27.9 .06
11.57 82173 .0069 .0029 19.7 .13
11.59 .8586 L0105 . 0036 13.3 .26
— 11.61 .8959 .0148 .0043 8.8 .42
11.63 L9333 L0197 .0050 S.6 .63
11.65 .9706 .0254 L0057 3.5 .87
- 11.67 1.0079 L0317 L0063 2.2 1.12
11.69 1.0453 L0386 L0069 1.3 1.38
11.71 1.0826 L0461 .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 L0722 L0092 .2 2.45
11.79 1.2319 .0820 .0098 .0 2.70
— 11.37 L6630 L0000 . 0000 .0 .00
11.39 L6676 . 0000 .0000 3.1 .00
11.41 L6722 . 0000 L0000 19.0 .00
_ 11.43 L6768 . D000 . 0000 40,6 .00
11.45 L6815 . 0000 . 0000 S6.1 .00
11.47 .6861 .0001 .0000 61.1 .00
11.49 6907 L0002 . 0000 57.2 .00
- 11.51 L7093 L0005 .0004 4g8.3 .00
11.53 7466 L0019 .0013 37.8 .02
11.55 .7839 .0040 L0021 27.9 .06
- 11.57 .8213 L0069 . 0029 19.7 L3
11.59 .8586 .0105 .0036 13.3 .26
11.61 .B8959 .0148 L0047 8.8 .42



PROJECT

TIME
HOURS

: VALLEY CAMFP 10-YR,

11.63
11.65
11.67
11.69
11.71
11.73
11.75
11.77
11.79
11.81
11.83
11.85
11.87
11.89
11.91
11.93
11.95
11.97
11.99
12.01
12.03
12.05
12.07
12.09
12.11
12.13
12.195

(Continued)

HYDROGRAFH PEAEK=
TIME TO PEAk=
RUNOFF VOLUME=

R R R R S R S S T I N R R T N N S TR EEmNmEEmTmEs
ACCUMULATED RAINFALL UNIT ~ OUTFLOW
RAINFALL RUNOFF EXCESS HYDROGRAFH HYDROGRAFH
INCHES INCHES INCHES CFs CFs
« 9333 0197 Nelokle 9.6 63
9706 . 0254 0057 X.5 .87
1.0079 « 0317 . 0063 2.2 1.12
1.0453 0386 « 0069 1.3 1.28
1.0826 0461 . 0073 .8 1.65
1.1199 00543 . 0081 .8 1.92
1.1573 0629 . 0087 3 2.19
1.1946 L0722 0092 2 2.45
1.2319 . 0820 .0098 .0 2.70
1.2693 L0923 0103 .0 2.95
1.3066 .1031 .0108 .0 3.19
1.3439 1144 .0113 .0 3.43
1.3813 <1262 .0118 .0 3.66
1.4186 .1384 L0122 .0 3.88
1.45%9 .1511 0127 .0 4.09
1.4933 1642 0131 .0 4.30
1.5306 1778 0136 .0 4,51
1.5679 .1918 . 0140 .0 4.71
1.6083 . 2062 - 20144 .0 4.90
1.6278 2151 . 0089 .0 9.07
1.6349 « 2179 0028 L0 9.12
1.6420 « 2208 . 0028 .0 4.93
1.64%90 2236 . 0028 .0 4.51
1.6561 « 2265 0029 .0 J3.93
1.6632 - 2293 0029 .0 3.32
1.6702 2322 0029 .0 2.76
1.677% . 2351 0029 .0 2.30
————————— R R S R e S N S S S S S S S S E SN SEE S
5.12 cfs
12.03 Hours

e e ——t———r s e ¢ g o P e e s
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Z24-HR PEAK FLOW CHANNEL LD-—2"
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FROJECT : VALLEY CAMF 10-YR, 6-HR PEAE FLOW

AREA= 8.1 ACRES
AVERAGE BASIN SLOPE= 3I2.0 PERCENT

" CURVE NUMBER= 735.0

DESIGN STORM= 1.8585 INCHES

STORM DURATION= 6.0 HOURS

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

vDDH-3

CHANNEL. JJB—3

TP= .1002 HOURS QFCFS= 61.10 CFS QFIN= 7.4811 INCHES
C3= 36.8746 ITERATIONS= 8 SCS &-hour
ACCUMULATED RAINFALL UNIT OUTFLOW
TIME RAINFALL  RUNOFF  EXCESS  HYDROGRAPH HYDROGRAFH
HOURS INCHES INCHES INCHES CFS CFS
2.27 L6612 . 0000 . 0000 .0 .00
2.29 6842 L0000 . 0000 3.1 .00
2.31 T072 L0005 L0004 19.0 .00
2.33 7301 L0012 . 0007 40.6 .01
2.35 L7531 L0022 0010 56.1 .04
2.37 7761 L0035 L0013 61.1 .08
2.39 7991 L0051 .0016 57.2 .14
2.41 .8221 L0069 .0019 48.3 .21
2.43 .8451 L0091 .0021 37.8 .30
2.45 .8681 .0115 . 0024 27.9 40
2.47 8911 L0142 .0027 19.7 .50
2.49 .9141 L0171 L0029 13.3 .61
2.51 L9319 0196 L0025 8.8 72
2.53 L9381 .0204 . 0009 5.6 .B1
2.55 9444 L0214 L0009 3.5 .85
2.57 L9506 L0223 L0009 2.2 .84
2.59 L9568 L0232 . 0009 1.3 .78
2.61 P630 L0242 L0010 .8 .71
2.63 L9692 L0252 L0010 .5 63
2.65 L9754 L0262 L0010 .3 .57
2.67 L9816 L0272 L0010 .2 .51
2.69 . 9879 L0282 .0010 .0 .48
N T R R R T T N T SR TSRS EESNEIRXERESSS
HYDROGRAPH PEAK= .85 cfs
TIME TO FPEAK= 2.55 Hours

RUNOFF VOLUME= .12 Acre—-Feet

——
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vDD-4
FROJECT : VALLEY CAMF 10-YR, 24-HR PEAK FLOW CHANNEL Ub-%

AREA= 5.5 ACRES

AVERAGE BASIN SLOFE= 3I1.0 PERCENT
CURVE NUMBER= 70.0

DESIGN STORM= 2.45 INCHES

STORM DURATION= 24.0 HOURS

HYDRAULIC LENGTH= 1250. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .1012 HOURS QAPCFS8= 41.12 CFS QFIN= 7.4135 INCHES
C3= 346.5410 ITERATIONS= 8 SCS 24~hour
SR TR sEm s 333 P T TR et 4 e ]
ACCUMULATED RAINFALL UNIT OUTFL.OW
TIME RAINFALL RUNOFF EXCESS HYDROGRAFPH HYDROGRAPH
HOURS INCHES INCHES INCHES CFS CFS
11.87 B296 . 0000 « Q000 . Q .00
11.59 8673 « 0000 . 0000 2.1 .00
11.61 « 2050 . 0005 L0005 12.8 « Q0
11.63 9426 L0017 0011 27.3 .00
11.6% . 2803 . 0034 L0018 37.7 .03
11.67 1.0180 . 0058 0024 4.1 .08
11.69 1.05%6 . 0088 Q030 38.5 .19
11.71 1.0933 L0123 L0035 JI2.9 24
11.73 1.1310 01464 0041 25.4 - 36
11.76 1.1687 L0211 «. 0047 18.8 .49
11.78 1.2063 L0263 L0052 13.2 63
11.80 1.2440 <0320 0057 ?.0 - 77
11.82 1.2817 L0383 L Q062 5.9 .92
11.84 1.3194 . 0450 D067 3.8 1.07
11.86 1.3570 L0522 L0072 2.4 1.22
11.88 1.3947 .0599 0077 1.5 1.36
11.90 1.4324 0681 . 0082 7 1.51
11.92 1.4701 Q767 L0086 e 1.65
11.94 1.5077 . 0857 L0091 . X 1.78
11.96 1.5454 0952 Q093 2 1.92
11.98 1.5831 .1052 . 0099 .1 2.08
12.00 1.6208 .118%5 «0Q103 .0 2.18
12.02 1.6308 .1183 L0028 .0 2.29
12.04 1.6379 « 1203 « 0020 .0 2.31
12.06 1.6451 1224 - 0020 .0 2.20
12.08 1.6822 .1244 L0021 s) 1.98
12.10 1.6594 - 1265 L0021 .0 1.71
12.12 1.666% L1286 L0021 .0 1.44
12.14 1.6736 « 1307 L0021 .0 1.20
12.16 1.6808 .1328 L0021 .0 1.01
HYDROGRAFH PEAK= 2.31 cfs
TIME TO PEAK= 12.04 Hours

RUNOFF VOLUME= .20 Acre-Feet



FROJEC

AREA=

T

vDD-4

VALLEY CAMF 10-YR &6-HR PEAK FLOW CHANNEL Lb—%"

9.5 ACRES
AVERAGE BASIN SLOPE=

31.0 PERCENT

CURVE NUMBER= 70.0

DESIGN STORM= 1.53 INCHES

STORM DURATION= 6.0 HOURS

HYDRAULIC LENGTH= 1250. FEET

MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .1012 HOURS QFCFS= 41.12 CFS QFIN= 7.413% INCHES

C3= 36.5410 ITERATIONS= 8 8CS 6-hour

ACCUMULATED RAINFALL UNIT QUTFLOW

TIME RAINFALL RUNOFF EXCESS HYDROGRAPH HYDROGRAFH

HOURS INCHES INCHES INCHES CFS CFs
2.43 .8473 « 0000 « 0000 .0 00
2.45 8705 « Q000 - 0000 2.1 .00
2.47 8937 Q003 « 0003 12.8 .00
2.49 2169 0008 . 0005 27 .3 .00
2.91 7327 L0013 - Q005 37.7 .02
2.83 P390 L0018 0002 41.1 O3
2.39 « 7453 .0018 0002 38.5 .08
2.97 .9516 - 0020 0003 32.9 06
2.59 2378 <0023 . 0003 25.4 07
2.61 . 7641 L0026 <0003 18.8 .07
2.63 L9704 L0029 . 0003 13.2 .07
2.65 9766 - 0032 » 0003 Q.0 .08
2.67 . 9829 0036 Q003 2.9 .08
2.6%9 . 9892 Q039 . 0004 3.8 .08
2.71 - 7930 . 0043 0004 2.4 .08
2.75 1.0017 « 0047 . 0004 1.5 .09
2.75 1.0080 L0051 Q004 9 09
2.77 1.014%= . 0006 0004 = .09
2.79 1.0206 . 0060 0004 .3 .10
2.81 1.0268 » 0065 . 0003 .2 10
2.83 1.0331 « 0069 « 0003 -1 +11
2.89 1.0394 0074 L0005 0O .11
3.40 1.1840 L0232 0007 .0 «17
3.42 1.1890 . 0238 « 0007 .0 .18
3.44 1.1940 0245 - 0007 .0 .18
3.46 1.19%0 0253 « Q007 «Q .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
3.94 1.2159 L0277 0005 .0 .19
3.96 1.2194 L0282 « 0005 .0 .18
3.58 1.2228 . 0288 Q005 .0 .18
3.60 1.2263 <0293 0005 0 .17
.62 1.2297 . 0298 « Q003 .0 16




vDD-4
FROJECT VALLEY CAMF 10-YR 6—HR FEAK FLOW CHANNEL LD-—4"
(Continued)

S R R R N S R S R R S R T N R R N N N T R N R T TSR E SR

ACCUMUL.ATED RAINFALL UNIT OUTFLOW
TIME RAINFALL RUNOFF EXCESS HYDROGRAFH HYDROGRAFH
HOURS INCHES INCHES INCHES CFSs CFS
R S R R N N S R N S S R R N R N N R N i S S S R R S S N N S N N N S I SN S e
3.64 1.2332 . 0303 «0003 .0 .16
mmEmms A A A A A O N N R N O R T S S N SRS TEmETESTEREEmmS s

HYDROGRAFH PEAk:= .19 cfs ,
TIME TO PEAK= 3.92 Hours

RUNOFF VOLUME= .04 Acre—-Feet

TS ST e e evienne s s o eeres e Rl 4 e MR ST g T M 2O e o P T e R T e,
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PROJECT : VALLEY CAMF 10-YR, Z4-HR FEAK FLOW CHANNEL.ﬂggéé

AREA= 7.2 ACRES

AVERAGE BASIN SLOFE= 28.0 PERCENT

CURVE NUMBER= 70.0

DESIGN STORM= 2.45 INCHES

STORM DURATION= 24.0 HOURS

HYDRAULIC LENGTH= 1100. FEET

MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0961 HOURS QFCFS= 56.66 CFS QPIN= 7.8043 INCHES

C3= 38.4474 ITERATIONS= 8 SCS 24-hour

ACCUMULATED RAINFALL CUNIT - OUTFLOW

TIME RAINFALL RUNOFF EXCESS  HYDROGRAFH HYDROGRAFH -
HOURS INCHES INCHES  INCHES CFS CFS
11.57 .8239 . 0000 . 0000 .0 .00
11.59 .B594 <0000 . 0000 2.8 .00
11.61 .B954 L0003 . 0003 17.6 .00
11.63 L9312 L0013 . 0009 37.6 .00
11.65 LPE70 0027 .0015 2.0 .03
11.67 1.0028 .0048 . 0020 56.7 .08
11.69 1.0386 . 0074 L0026 53.1 ' .17
11.70 1.0744 L0105 L0031 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 0044 18.2 .75
11.78 1.2175 .0280 L0051 12.4 93
11.80 1.2533 L0335 0056 8.2 1.11
11.82 1.2891 L0395 0060 5.2 1.30
11.84 1.3249 0460 L0065 3.3 1.48
11.86 1.3607 L0529 L0069 2.0 1.67
11.88 1.3964 L0603 L0073 1.2 1.85
11.90 1.4322 L0680 .0078 .7 2.03
11.92 1.4680 L0762 . 0082 .4 2.20
11.94 1.5038 .0848 .0086 .3 2.37
11.95 1.5396 L0937 . 0090 .1 2.54
11.97 1.5754 <1031 L0093 .0 2.70
11.99 1.61172 .1128 . 0097 .0 2.86
12.01 1.6286 1177 . 0049 .0 3.00
12.03 1.6354 1196 0019 .0 3.05
12.05 1.6422 L1215 L0019 .0 2.95
12.07 1.6490 .1235 .0019 .0 2.69
12.09 1.6558 .1254 . 0020 .0 2.35
12.11 1.6625 1274 . 0020 .0 1.99
12.13 1.6693 .1294 . 0020 .0 1.66
12.15 1.6761 L1314 . 0020 .0 1.39

e m o m e s s I s I S S R R IR SR SR R (34 g e

HYDROGRAFH PEAK= 3.05 cfs

TIME TO PEAK= 12.03 Hours

RUNOFF VOLUME= .26 Acre—Feet



i
vDD-5
FROJECT : VALLEY CAMF 10-YR, 6-HR PEAK FLOW CHANNEL _LID=5

AREA= 7.2 ACRES

AVERAGE BASIN SLOFE= 28.0 PERCENT
CURVE NUMBER= 70.0

DESIGN STORM= 1.055 INCHES

STORM DURATION= 6.0 HOURS

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

TP= .0961 HOURS QFCFS= 56.66 CFS QFIN= 7.8043 INCHES
C3I= 38.4674 ITERATIONS= e 8CS &-hour
ACCUMULATED RAINFALL UNIT OUTFLOW
TIME RAINFALL RUNOFF  EXCESS HYDROGRAFH HYDROGRAFH
HOURS INCHES INCHES  INCHES CFS CFS
R e I S S L O R B A S e R R R R T L S O R R T o R T I e o e T o I S S e S S N S S S S S R s e R S s
2.42 .8401 L0000 .0000 .0 .00
2.44 .B&622 .0000 . 0000 2.8 .00
2.46 .8842 .0002 .0002 17.6 .00
2.48 .9063 . 0006 .0004 37.6 .00
2.50 .9283 L0012 .0004 52.0 .02
2.52 L9355 L0014 .0002 56.7 .03
2.54 .9415 L0016 .0002 53.1 .06
2.56 .9474 L0019 . 0002 44.8 .08
2.58 .9534 .0021 .0003 35.0 .09
2.59 L9593 L0024 .0003 25.9 .09
2.61 L9653 .0027 .0003 18.2 .10
2.63 L9713 L0030 . 0003 12.4 .10
2.65 L9772 L0033 L0003 8.2 .10
2.67 .9832 L0036 L0003 5.2 .10
2.69 .9891 . 0039 L0003 3.3 W11
2.71 L9951 L0043 . 0004 2.0 W11
2.73 1.0010 .0047 . 0004 1.2 W11
2.75 1.0070 .0051 . 0004 .7 .12
2.77 1.0130 L0055 L0004 .4 .12
2.79 1.0189 L0059 .0004 .3 W13
2.81 1.0249 L0063 .0004 o1 W13
2.83 1.0308 .0068 . 0004 .0 .14
3.40 1.1847 L0233 . 0006 .0 .23
3.42 1.1894 L0239 0007 .0 .23
3.44 1.1942 L0246 . 0007 .0 .23
3.46 1.1990 L0252 . 0007 .0 .24
3.48 1.2037 .0259 .0007 .0 .24
3.50 1.2085 L0266 .0007 .0 .24
3.52 1.2119 L0271 .0005 .0 .25
3.54 1.2152 L0276 . 0005 .0 .25
3.56 1.2185 .0281 .0005 .0 .24
3.57 1.2218 .0286 . 0005 .0 .23
3.59 1.2250 .0291 . 0005 .0 .22
3.61 1.228: L0296 . 0005 .0 .21




17y

vDD-5
FROJECT : VALLEY CAMF 10-YR, &~HR FEAK FLOW CHANNEL D5

(Continued)

ACCUMULATED RAINFALL UNIT QUTFLOW
TIME RAINFALL RUNOFF EXCESS HYDROGRAFH HYDROGRAFH
HOURS INCHES INCHES INCHES CFS CFS
R T A R T T P S T T S T T S o o R ST o 0 B S B B S S A S S T T e e S e T s s R s s
3.63 1.2316 L0301 « Q005 .0 21
A S T T R I I S O I A A S I R T R R S A R S R S S I N s S N N S N S N T N N S T I N IR e e
HYDROGRAFPH PEAkK= .25 cfs
TIME TO FEAK= 3.52 Hours

RUNOFF VOLUME= 06 Acre~Feet
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Trapezoidal Channel Flow Calculations wsing Mannings Eouataor

Client
Froject No.
Channel Section

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

CALCULATICONS:
(Velocity Check)

”
"

Vad lew Caonpn Coal
T I I A R 0
LUDD-1 - Tyial 1

Desion Flows:
Bottom Widthe
Dide Slopel:
Side Slopel:s
Friction Factor:
Mir, Bottom
M . Bottom
Fresboards

(Mim.

Flow?):
G Al . 4908) 1/ 8=

Depth

AIRIES 5=

auired Depths
e s

Ferimeter:
Hydrawl ic
Ve dlooitys:
Foipran Ok

Fead i

(VR I

Dexmiby {(Ma

(TR

Feescnandredd Depthg

S

Compary

0.4
4.16
O.12
1.70

Mot

I

Not

Date:
Time:
Computed:

UNITS
ct=
feet
1/mi
1/7m3

Ft/ft
Fr/ft

+eet
ft2
feet
feet
ft/sec
Meeded

+eet

Meweded

O3 -May -t~

108153

DESIGN CRITERIA:

SloDe 2
Bottom Slope:
Max . pottom Slope:
Chanmel Deptis

Fiprap:

QL0

teet
1/7mi
1/mz
ft/7+4

Comment

8
"



Trapezoidal Channel

Clientas
Froject MNo.s
Chanmel Section:

GEMERML CRITERITIA:

CARLCULATION:
{Chanmel Depthn)

CALTCULATION:

(Velooity Checol:

Yalley Canp Coal
OO7 .11 100
LoD~ - Trail 2

e Flow:
sottom Widthe
wolee Slopel:

Friction Factors
Min. Bottom Slopes
Maw. Bottom Slope:
Freeboard:

-

Pty (Min. Flow):
G/l 42081 /8=
A2 R
Feguired Depth:
1
Ferimeters
Hydrawlic Radiuss
Velocity:
Faprap Ch (VMOE?) s
Dapth (Maw., Flow):

OnAl .49 (8) 175

ARy T -
SRy E S e

Feguired Depth:

Company

Q.57
0,0
a0
2.0

O, O350

0,07

Q.27

2.85
0. OF
2.4k
Not

Date:
Time:
Computed:

UN;TS
CFfa
tewat
1/mi
1/m%Z

fL/ 4t
Ft/ft

et

feat

feet
I
feet
fest
+t/sec

MNeeded

faet

feet
42
feet
foat
tr/sen

Meeded

Flow Calculations using Manninos Eaouation

Q2—-Ma

2 e 3

\/">

Faiprapms

Not

CRITERIA:Y
Slope 1@ 5.0 I1/mi1
Slope & 2.0 1/7mi
Rottom Slope: 02,07 ft/+t
v . Bottom Slcpe: 0.2 S
Charnel Depths: .7 feet

Meeded

Comment s

Chanmel Velocitles

Dexsagr O

8.0 fso.

(N



Traperoidal Chamnmel Flow Caloculations using Mannings Equation

Client: Valley Camp. Coal Company Date:

Froject Mo.:
Channe!l Seoctions

GEMERSL CRITERIA:

CALCULATION:
(Channel Depth)

CALTULATION

OG7 . 11100
LRD-2% — Trial 1

Design Flow:
Bottom Widths

Side Slopel:

Sicle Dloped:
Friction Factor:
Mim. Bottom Slope:
Mayx. Bottom Slope:
Fresboard:

Depth (Min., Flow):
G/l . 49(8)

Feauired Depthe
Aren:

Ferimeter:
Hydrawlic Radius:
Velooitv:

Riprap Ok (VIE? e

R

Deoths:

madius:
lchiw:
Ripraep Ck

Time: QO
Computed:

UNITS
O 85 cfe
0.0 feet
1/ml
1/m2

ft/+%
0,20 ftr/ft
feat

teet

+aet
ft2
feet
feet
2.71 Ftrisec
Mot Needed

O.1é feet

feet
42
feet
feet
ft/sec
Meeded

DESIGN CRITERTA:

L((ﬁ tom Widths
& Slope |
Side Slope @
Hirm. Bottom Siope:
Max. Bottom Slope:
Ltannei Depths:
mipraps

=
3
u
H

Q.0 feet
o 1/mi

1/7m2
LT ft/+t
) » ft/+t
feet
Not Needed

Commernt s

Fuild charnel on existing soar

”‘:"‘“M .
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Trapezoidal Channel Flow Calculations using Mannings Equation

Clients: Vaelley Camp Coal Company Date: 0O2-May---
Froject No.: QO07.11.100 Time: 0341 Fi

Channel Sectice: UDD-4 - Tyial 1 Computeds: DEH

UNITS

GENERAL. CRITERIA: Desigrn Flow: 0.19 ctfs
Bottom Widthe 0.0 feet

Side Slopelt 1/ml

Side Slopel: 1/7me
Friction Factor: 3
Min. Bottom Slope: 0,08 ft/Ft
Masx . Bottom Slope: UL ft/t

Freebhoard: QL5 teet

CALCULATI N Depth (Min. Flow):
1 Deoth) G/l 494085 /=

Ao

feet

(Chanme

Frenuired Depth: O.74 feet
Breas LI ft2
Ferimeter: 1.0 feetl
Hyvdraulic Radius: O.1d feet
Valooibvs 1.62 Ft/sec
Fiiprap Ck (MO8 Mot Needed

Deappthe o e Flowds 0. 16 feetl
Ginsl. 490521/ O.088
fimy 0.0

wired Deptivg G 68 feet
H 0,08 ft2
et » .78 teetl
wlio PRadiuss QL0 feet
Tosmdty: 2010 Fft/sec

Fiprap Gk (VIET) e Mot hNeeded

-

DESTEN CRITERIA: Fottom Width
Side Slope 1
Side Slope
Min. Bobttom Slopes
Max. Bottom Slope: +t/4t
Channel Depth: feet
LD En s Mot Needed

0.0 feet
1/7mil
1/m2
fL/ft

as  ar a3z

o

Commernt s
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Trapezaoidal Channel Filow Calculations

e g
Chianme ]

GEMERML. CRITERIMA:

CalCULATIONM:
LOhannel Depth)

Wicitiys
Slopel:

~y

Slopells

Friction F
Min. Bottom
fMa .

Hottom

(Miarm. Flow)s

G/l 49811/
ACRYZ/

Beouired Depths

S

B3R il o

imeter:

attlio Raodius:

Computeds

LUNITG

femt
fti
feet
feat
ft/sac

Fltisec
Mot Needed

CRITERIA

Topes
om Blopes
Deapth:

g 1/7mi

el 1/Ami
LI fL/+%
. 25 +t/4t
OL,70 4
Mot

Comments

ing Mannings Eguation
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PROJECT @ Valley Camp Coal. 007.11.200 Culvert C-14-42

AREA= 242.0 ACRES

AVERAGE BASIN SLOPE= 37.9 PERCENT
CURVE NUMBER= 72.5

DESIGN STORM= 22.25 INCHES

STORM DURATION= 6.0 HOURS

HYDRAULIC LENGTH= 5000. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

QPCFS= 706 .62 CFS
ITERATIONS= 8

TP=  .2520 HOURS
C3= 14.2729

GPIN= 2.8957 INCHES

SCS 6-hour

ACCUMULATED RAINFALL UNIT OUTFL.OW

TIME RAINFALL RUNOFF EXCESS HYDROGRAPH = HYDROGRAPH

HOURS INCHES INCHES INCHES CFSs CFS
2.12 L7236 .0000 .0000 .0 .00
2.18 .8098 0007 .0007 35.5 .02
2.23 .8961 .0048 .0041 219.5 .30
2.28 2823 L0125 0077 469 .1 1.50
2.33 1.0685 L0234 .0110 648 .7 4.44
2.398 1.1548 L0375 .0141 706.6 Q.6
2.43 1.2410 L0544 0170 661.9 17.15
2.49 1.3273 0741 0197 558.7 26.64
2.54 1.3672 .0841 .0100 437 .0 37.16
2.59 1.3%205 L0202 0061 322.5 46.14
2.64 1.4138 L0265 .0063 227 .3 51.2
2,69 1.4371 .1029 .0064 154 .3 52.25
2.75 1.4604 L1096 0066 101 .6 50.25
2.80 1.4837 11464 .0068 65.2 46 .80
2.85 1.5070 L1233 0070 41.0 43.12
2.90 1.5303 L1305 .0071 25.2 39.93
2.95 1.5536 L1378 .0073 15.3 37.51
3.00 1.5766 L1451 .0073 7.1 35.89
.06 1.59582 L1512 .0061 5.4 34 .88
3.11 1.6139 L1574 L0062 3.1 34.13
3.16 1.6325 1636 0063 1.8 33.37
3.21 1.6512 L1700 0064 1.0 2.60
3.26 1.6698 1765 0065 .6 31.89
3.32 1.6885 -.1831 0066 .3 31.33
3.37 1.7071 L1897 0067 .2 30.97
3.42 1.7257 L1965 .0068 .1 30.79
3.47 1.7444 L2033 L0069 .0 30.79

HYDROGRAPH PEAK= 52.25 cfs

TIME TO PEAK= 2.69 Hours

RUNOFF VOLUME= 8.42 Acre—-Feet
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PROJECYT : Valley Camp Coal - C-14-42 Runoff Calculation

AREA= 242.0 ACRES

AVERAGE BASIN SLOPE= 37.9 PERCENT
CURVE NUMBER= &7.5 :
DESIGN STORM= 2.25 INCHES

STORM DURATION= 6.0 HOURS

HYDRAULIC LENGTH= 5000. FEEY
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= 2965 HOURS QPCFS= 617.23 CFS QP IN= 2,.5294 INCHES
C3= 12,4672 ITERATIONS= 8 8CS é-hour
t 3 3+ +3-%1 1 : ] i -+ 3 3 $ 3 33 3 -+ -3} 3 3 3+ 3-¢§ 2 2 § % } f 2 3 J . 1 9§ 3 %1 3 %1 % 2 SN
ACCUMULATED RAINFALL. UNIT OUTFLOW
TIME RAINFALL RUNOFF EXCESS HYDROGRAPH HYDROGRAPH
HOURS INCHES - INCHES INCHES CFS : CFS
- -=us T 3R TS A ¢ ] L 2 1 3 3 3 3 3 3 3 -3-3 -3 3 3 ]
2.25 « 9395 » 0000 «» 0000 .0 .00
2.31 1.0382 L0012 0012 31.0 .04
2.37 1.1370 « Q061 - 0049 191.7- 37
2.43 1.2357 0146 « 0086 40%.8 1.68
2.49 1.3345 0266 0120 Sbb. b 4,68
2.595 1.3725 0321 - 0055 617.2 9.47
2.61 1,3992 . 0362 . 0041 576.2 14,64
2.67 1.4259 . 0406 . 0044 488.0 18.6%5
2.73 1.4525 . 0452 . 0046 381.7 20.97
2.79 1.4792 « 0500 . 0048 281.7 21.85
2.85 1.5059 L0850 - 0050 196.5 - 21.88
2.91 1.5326 « 0603 . 0052 134.8 21.58
2.97 1.5593 . 0657 « 0055 88.8 21.27
J3.02 1.5838 - 0709 - 0052 57.0 21.11
3.08 1.6051 . Q796 - 0047 35.8 21.08
3.14 1.6265 . 0804 . 0048 22.0 21.04
3.20 1.6478 . 0853 « Q049 13.4 20,92
3.26 1.6692 « 0903 - 0050 8.0 20.76
3.32 - 1.46905 « 0995 « 0052 4.7 20,63
3.38 1.7119 . 1008 « 0053 2.7 20,58
3.44 1.7332 « 1062 . Q054 1.6 20,65
I.50 1.7546 «-1118 -« 0055 «9 20.82
I.56 1.7694 1157 « Q039 S 21.03
3.62 1.7841 - 1196 « 0039 - S 21,03
3.68 1.7987 « 1236 - 0040 2 20,468
3.74 1.8134 « 1277 . « 0040 .0 20.07
HYDROGRAPH PEAK= 21.88 cfs
TIME TO PEAK= 2.85 Hours

RUNOFF VOLUME= 5.46 Acre-Feet
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PROJECT & Valley Camp Coal. 007.11.200 Culverts C-19-48, C~20-48

AREA=  1485.0 AURES

AVERAGE BASIN SLOPE=  39.3 PERCENT
CURVE NUMBER= 2.6

DESTIGN STORM= 1.55 INCHES

STORM DURATION= 6.0 HOURS

HYDRAULIC LENGTH= 16600. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .6624 HOURS QAPCFS= 1695.40 CFS APIN= 1.1322 INCHES
C3= 5.5807 ITERATIONS= 8 SCS é~-hour
ACCUMULATED RAINFALL UNIT OUTFLOW
TIME RAINFALL RUNOFF EXCESS HYDROGRAPH HYDROGRAPH
HOURS INCHES INCHES  INCHES "CFs CFs
2.25 457 .0000 0000 .0 .00
2.38 977 L0005 L0005 85.1 .04
2.52 L9353 0082 L0078 524 .6 .91
2.65 9764 L0123 .0040 1125.5 4.97
2.78 1.0174 L0171 - .0048 15586 .4 2.02
2.91 1.0585 L0226 L0055 1695 .4 20 .44
3.05 1.0967 0284 0058 1588.2 29.02
3.18 1.1295 .0338 L0054 1340.6 37.03
3.31 1.1624 L0397 L0059 1048.5 43 .95
3.44 1.1952 L0460 L0063 7737 49 .69
3.58 1.2221 L0515 L0055 - 545 .3 - 54 .40
3.71 1.2447 L0563 L0048 370.3 57 .93
3.84 1.2673 L0613 0050 243 .9 59.98
3.97 1.2899 L0664 L0052 154.5 60.71
4.11 1.3108 0714 0050 98.3 60 .60
4.24 1.3313 Q764 L0050 &0 .6 60 .04
4 .37 1.3519 0816 L0052 36 .7 59 .34
4 .50 1.3723 L0868 L0053 21.9 58.74
4 .64 1.3887 0912 0043 12.9 58.29
4.77 1.405]1 L0956 .0044 7.5 57.71
4 .90 1.4216 L1001 .0045 4.4 56 .81
5.03 1.4380 L1047 0046 2.5 55.71
5.17 1.4544 L1094 L0047 1.4 54 .65
5.30 1.4708 1142 L0048 .8 53.83
5.43 1.4873 L1190 L0049 .4 53.33
5.5¢4 1.5027 L1237 0046 .2 53.16
5.70 1.5171 .1281 0044 -1 53.13
5.82 1.5315 L1325 L0045 0 53.01
HYDROGRAPH PEAK:= 60.71 ofs
TIME T0O PEAK= 3.97 Hours
RUNOFF VOLUME= 16 .96 Acre-Feet

v o . . o — SR v~



FROJECT : Valley Camp Coal

AREA= 1480%3.0 ACRES

AVERAGE BASIN SLOFE= 39.3
CURVE NUMBER= 72.6

DESIGN STORM= 2.25 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 16600. F
MINIMUM INFILTRATION RATE=

- C-19-48, C~20-48 100Yr,

FERCENT _

EET

L00 IN/HR

bHr Runoff Calce

TF= 64624 HOURS QFPCFS= 1695.40 CFS QFIN= 1.1322 INCHES
C3= §,38807 ITERATIONS= SC8 6—-hour
ACCUMULATED RAINFALL UNIT OUTFLOW
TIME RAINFALL RUNOFF EXCESS HYDROGRAPH HYDROGRAFH
HOURS INCHES INCHES INCHES CFS CFs
2.12 . 7168 . QOO0 « QOO0 . Q « Q0
2.25% «PIT73 L0084 L0084 8o5.1 .72
2.38 1.1579 L0389 LOT05 826.6 7.0
2.32 1.3877 . Q830 0441 1125.5 29.28
2.65 1.4173 . 0989 L0189 1556.4 72.00
2.78 1.4769 1160 L0170 1695.4 121.21
2.91 1.8368 . 1341 L0182 1588.2 162.15
I.05 1.5919 L1820 L0178 1340.6 189.82
J.18 1.6396 . 1680 Q161 1048.5 204,46
3.31 1.46873Z .1848 L0167 773.7 210.00
3.44 1.7350 L2021 Q173 548,33 209.74
z.58 1.7740 L2167 L0146 X70.3 206 .67
3.71 1.8068 L2293 L1126 243.9 201.79
3.84 1.8394 L2422 L0129 156.58 194.94
2.97 1.8724 L2533 L0131 ?8.3 186.62
4,11 1.9028 2677 L0124 60.6 177 .97
4.24 1.9326 L2801 L0124 I6.7 169.80
4,37 1.9624 L2927 L0126 21.9 162.57
4,530 1.9920 . S084 L0127 12.9 186 .67
4.64 2.0159 2158 L0104 7.9 151.91
4.77 2.0397 . 263 L0108 4.4 147 .54
4,90 2.0676 « JZT70 L0106 2.9 142.8%5
S.03 2.0874 « 3477 L0108 1.4 138.12
5.17 2.1113 . 086 L0109 .8 133.79
5.30 2.13581 . 3696 L0110 -4 130.26
5.473 2.1589 « SB0O7 L0111 2 127.70
5.56 2.1814 C3F1LE L0106 .1 126.04
S9.70 2.2022 L4012 « QO99 «Q 124.84
HYDROGRAFH PEAK= 210.00 cfs
TIME TO FEAK= J.31 Hours
RUNOFF VOLUME= 52.14 Acre—Feet

e e g g b e e s e ae e e re
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| 48
PROJECT 3 Vallev Camp Coal - C-21-5Z Runoff Calculation - TEMRORARY

AREA= 2072.0 ACRES SteuLRE
AVERAGE EASIN SLOPE= 34.6 PERCENT :
CURVE NUMBER= 73.0
DESIGN STORM= 1.55 INCHES
STORM DURATION=  &.0 HOURS
HYDRAULIC LENGTH= 12000. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR
TP= .S5385 HOURS QFCFS=  2909.81 CFS GFIN= 1.3927 INCHES
C3I= 6.8646 ITERAT IONS= 8 8CS &-hour
ACCUMULATED - RAINFALL UNIT ~  OUTFLOW
TIME RAINFALL RUNOFF  EXCEBS HYDROGRAPH HYDROGRAPH
HOURS INCHES  INCHES  INCHES CFS . . . CFS
I B T e T T o o T B T S T s T e e e S o T S S e A e e S N R S S T S S R A R S e S S N I e S s e
2.26 . 6567 L0000 0000 .0 .00
2.37 L7802 . 0004 .0004 146.0 .06
2.48 .9038 . 0070 L0065 903.8 1.35
2.58 L9563 L0120 . 0050 1931.7 7.48
2.69 .9897 L0158 L0038 2671.2 18.87
2.80 1.0231 . 0202 .0043 2909.8 32.51
2.91 1.0565 .0250 .0048 2725.7 45,63
.02 1.0889 L0301 L0051 2300.8 57.15
3.12 1.1156 L0347 L0046 1799.6 b6 .87
3.23 1.142% L0395 .0048 1327.9 74.59
3.34 1.1690 L0446 L0051 . 935.9 80.44
X.45 1.1957 L0500 L0054 635.6 84.97
3.55 1.2182 .0548 .0048 418.6 88.70
3.66 1.2366 .0588 .0040 268.7 91.4%
3.77 1.2550 L0630 L0042 168.7 92.56
3.88 1.2733 L0673 .0043 103.9 92,13
3.98 1.2917 L0717 .0044 63.0 90.73
4.09 1.3086 L0758 .0042 37.6 89.06
4.20 1.3253 . 0800 .0042 22.2 87.45
4.3 1.3420 L0843 L0043 12.9 86.02
a.42 1.3587 .0887 . 0044 7.5 84.91
4.52 1.3747 L0930 .0043 4.3 84,21
4.63 1.3880 L0967 L0037 2.4 83.75
4.74 1.4014 .1004 L0037 1.4 83.00
4.85 1.4147 .1042 . 0038 .8 81.73
4.95 1.4281 .1080 L0038 .4 80.14
5.06 1.4414 1119 . 0039 .2 78.58
5.17 1.4548 . 1158 . 0039 .1 77 .31
5.28 1.4681 L1199 L0040 .0 76.47
R P T T B o B L s T e T S R B e e T e B S L R R A R S O o B o R R R S S S I N A S S T e s s e T e e e o
HYDROGRAPH PEAK= 92.56 cfs

TIME TO FEAK=
RUNOFF VOLUME=

.77 Hours
24.68 Acre—~Feet

?-1
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PROJECT : Valley Camo Coal — C-21-48 Runoff Calculatior - PERuAISST

AREA= 2072.0 ACKES STRecTVRE.
AVERAGE EASIN SLOFE= 34.6 PERCENT
CURVE NUMEER= 73.0
DESIGN STORM= 2.25 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 12000. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR
TP= .S5385 HOURS QPCFS= 2909.81 CFS QFPIN= 1.3927 INCHES
C3I= 6.8686 ITERATIDNS= 8 8CS &6-hour
ACCUMULATED RAINFALL UNIT QUTFLOW
TIME RAINFALL RUNDFF EXCESS HYDROGRAPH HYDROGRAFPH
HOURS INCHES INCHES  INCHES CFS CFS
B P e s P 33 S P P == ==z =
2.05 L5946 . 0000 L0000 .0 .00
2.15 7740 . 0003 L0003 146.0 .05
2.26 L9533 L0117 L0113 903.8 1.94
2.37 1.1326 L0377 L0261 1931.7 14,66
2.48 1.3119 L0767 . 0389 2671.2 52,00
2.58 1.3882 L0967 L0201 2509 .8 119.69
2.69 1.4366 L1105 L0138 2725.7 198.86
2.80 1.4851 . 1250 L0145 2300.8 264,83
2.91 1.5336 . 1403 L0153 1799.6 206.57
3.02 1.5806 L1558 L0155 1327.9 326.21
.12 1.6194 . 1690 L0133 935.9 330.82
3.23 1.6582 .1827 L0137 635.6 326.11
.34 1.6969 . 1968 .0141 418.6 316.62
.45 1.7357 L2113 L0145 268.7 306.03
3.55 1.7684 . 2238 L0125 168.7 294,57
3.66 1.7951 2343 L0104 103.9 287.74
3.77 1.8217 . 24459 .0106 6%.0 277.68
z.88 1.8484 L2557 L0108 7.6 266.00
z.98 1.8750 . 2666 L0110 22,2 253,87
4.09 1.8996 L2769 L0103 12.9 242 .66
4,20 1.9238 .2872 L0103 7.5 232,89
4,31 1.9481 .2976 L0104 4.7 224,62
4,42 1.9723 L3081 L0105 2.4 217.95
4,52 1.9955 L3183 L0102 1.4 212.88
4,63 2.0149 L3269 . 0086 .8 208.86
4.74 2.0T47 L3356 . 0087 .4 204 .56
4,85 2.0536 . 3444 .0088 .2 199,35
4,95 2.0730 L IS3I3 . 0089 .1 193.65
5. 06 2.0924 L I622 . 0050 .0 188.22
—H—+tr—4+ 31t 3+ 4+ttt t+++r+ T+ 1T+ 3+ 1+ +tr+t+t+ 4+ 1+ 3+ 1+ +1r+ 11+ i+ttt 13+t
HYDROBRAFH FEAK= 3I30.82 cfs
TIME TO PEAkE= 3.12 Hours
RUNOFF VOLUME= 74.58 Acre-Feet
\ -
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card Caloulation

QFIN= 5.4813 INCHES
8Cs &—-hour
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Calculation
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FAEINFALL HUNMOFF EXCESS
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CF'@
slalel= 7
- 0008 .7
QO08 &

UNIT
HYDROGRAFH

HYDROGRAFH FEAK= ' -7
TIME TO FEAR=

-r

7 cfs
.33 Hours
FUNQOFF VOLUME= .19 Acre~-Feet




)

v
cLIENT _% .(é# Ll #_ snany or
“nal}- EE"‘\ PROJECT i) compuTED
searome ____C~23 "Zf/ CHECKED
& I-u E"\c PROJECT NO. M DATE

CZ3 'z.

ot/ Aea =rwl Y0/ = 22 dereo
RF Lo Ok fpo. (N7 = 20
2A v Sgcfpar (NS = Z

4 A &
70 20 - OO
7 2 077
- F=0/? /= 70,5

/ﬂéﬁ/léﬁm-v 155 ypphheor 70 Y77 thr)

hyalraulie 4/7/// > 2500 X

. &.e00\ (s0)te0)
e B0 (22 9%

(Gtbrloted o/ - @,;_ 6779

Cheddk  [pe Fon/ Ot~ /71{-“?,4(345’4

~Z4 “cmnr?

:/r=o.§z¢ Qotlar= 346t B8 LK

/’//ﬂ( /dw nof é/tﬂﬁf’z

Clreck ﬂéﬁ@ﬁﬁp

Wcé/d)%-: 3.{,

A 17

Cie  Chomd S —Clesume /{.a/'caé'f (zﬂ;aﬂc(
Bins=20.0c% ok

Zorlef comtbol ot Limir¥yiz

Zp/«;@(’ﬁezé @u oot , y=0.2/, v:4,6$545:2
’ 14757 - NOLIINE RERY

I et e R et e e T T s et

D i e e e  vr ety M e oo S, o
o T N T TN A T S aa e T A h s e

CRE R



me——

caloulatian
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SRCGIECT v Valley Camp Coal - DE-EG Funost Celoulation
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TIME TO FPEAE= T.53 Hours
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PROJECT ¢ Valley Camp Coal - C-25-346 Runoff Calculation

AREA= 151.0 ACRES

AVERAGE BASIN BLOPE= 39.5 PERCENT
CURVE NUMBER= 72.7

"DESIGN STORM= 1.55 INCHES

STORM DURATION= 6.0 HOURS

HYDRAULIC LENGTH= S000. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TE= 28523 HOURS QFCF&= 452 .63 CFS QFIN= 22,9727 INCHES
C3= 14.6524 ITERATIONS= 8 8CS 6-hour
S T S N S N R T N S S S T SRR CE SN EEESESRESESsED
ACCUMULATED RAINFALL "UNIT ' OUTFLOW
TIME RAINFALL RUNOFF EXCESS HYDROGRAPH - HYDROGRAPH
HOURS INCHES - INCHES INCHES CF8 - CF8
T R A N T R R R R R R S R N I N R N R R R s R T NSRRI e
2.32 - 7247 - 0000 » 0000 .0 00
2.37 . 7826 - 00032 .0003 22.7 . Q0
2.42 » 8405 0021 .0018 140.6 .08
2.47 .8984 - 0056 « 0035 300.5 .41
2.52 «9371 - 0088 «0032 415.5 1.22
2.57 L9527 «0103 0015 452.6 2.41
2.62 . 7684 L0119 0016 424.Q 3.60
2.67 . 9840 L0136 <0017 357.9 4.49
2,72 9997 .01354 .0018 279.9 S5.05
2.78 1.0153 .0174 0019 206.6 5.34
2.83 1.0309 0194 - 0020 145.6 - S.49
2.88 1.0466 »0216 L0021 98.9 5.59
2.93 1.0622 0238 <0023 65.1 5.69
2.98 1.0779 L0262 0024 41.8 5.83
JF.03 1.0918 . 0284 0022 26.2 6.01
3.08 1.1043 .0304 « Q020 16.2 6.18
.13 1.1168 LO325 » 0021 9.8 6.31
.18 1.1294 . 03464 0022 5.9 6.38
3.23 1.1419 . 0368 0022 3.5 6.42
3.28 1.1544 L0391 L0023 2.0 6.44
F.33 1.1669 0415 . 0023 1.2 6.48
3.38 1.1794 . 0439 . 0024 4 6.55
3.43 1.1919 L0463 . 0025 .4 6.64
3.48 1.2044 . 0488 0025 2 6.76
Z.83 1.2145 . 0509 +0021 .1 6.88
.58 1.2231 0527 L0018 .0 6.96
3.63 1.2317 . 0545 .0018 .0 6.92
3.68 1.2403 0564 0019 .0 b.77
3.73 1.2489 L0583 0019 .0 6.56
3.78 1.2575 « 0602 0019 .0 6.34
3.83 1.2661 L0621 0017 .0 6.16
3.89 1.2747 0641 . 0020 .0 6.02
e e T e S N S S S SR N SR R S R N R N R S R R S I T SR I SN RETNRRERSK
HYDROGRAFPH FPEAK= 6.96 cfs
TIME TO PEAK= 3.98 Hours

RUNOFF VOLUME= 1.74 Acre-Feet
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FROJECT ' Valley Camp Coal - C-26-24 Runoff Calculatior

AREA= 4.8 ACRES

AVERAGE BASIN SLOFE= 54.4 FERCENT
CURVE NUMBER= 73%.0

DESIGN STORM= 1.53% INCHES

STORM DURATION= 6.0 HOURS

HYDRAULIC LENGTH=  1400. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0728 HOURS QPCFS= 49.89 CFS QFIN=10.3077 INCHES
C3= 50.8068 ITERATIONS= 8 SCS é6-hour
ACCUMULATED RAINFALL UNIT OUTFLOW o
TIME RAINFALL RUNOFF EXCESS HYDROGRAFPH HYDROGRAFPH
HOURS INCHES . INCHES INCHES CFS . CFS
P T N T T R N N S T S S SRR RE RS
2.27 bbLI L0000 L0000 .0 . 00
2.28 . 6829 . Q000 - 0000 2.9 . Q0
2.30 . 6996 » QOO3Z - 0002 158.5 . 00
2.31 » 7163 - Q007 » 0004 33.1 - 00
2.33 - 7330 L0013 L0008 45.8 .02
2.34 « 7497 » Q020 » 0007 49.9 .04
2.36 . 7664 « Q029 - 0009° 46.7 .07
2.37 - 7831 L0039 L0010 39.4 .10
2.39 7998 . 00381 L0012 30.9 .14
2.40 8165 L0064 LQ013 22.8 .18
2.42 L8332 . QO79 - «0015 16.0 } 23
2.43 . 8499 Q093 0016 10.9 .28
2.44 - 8665 L0113 .0018 7.2 « 33
2.46 .8832 L0132 0019 4.6 .38
2.47 .8999 »O103 Q020 2.9 42
2.49 9166 Q174 L0022 1.8 .47
2.5%0 « F309 L0194 » 0020 1.1 .02
2.82 » 7354 0200 Q004 6 =11
2.83 « P399 . 0207 . Q007 -4 .27
2.90 . 7444 L0214 « Q007 .2 .35
2.96 - 7489 . Q220 . Q007 -1 51
2.398 . 2534 0227 « 0007 .0 <45
2,359 . 9580 L0234 « Q007 .0 « 40
2.60 625 L0241 - Q007 .0 .30
2.62 9670 0248 Q007 e .31
HYDROGRAFH FEAkK= 87 cfs
TIME TO PEAkK= 2.33 Hours
RUNOFF VOLUME= .07 Acre-Feet
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FROJECT ¢ Vallev Camp Coal - Ditch D=-34E Runoff Calculation

AREA= 3.0 ACRES

AVERAGE BASIN SLOFE= 50.0 FERCENT
CURVE NUMEBER= 88.2

DESIGN STORM= 1.55 INCHES

STORM DURATION=: 6.0 HOURS

HYDRAULIC LENGTH= &70. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TF= 0273 HOURS QFCF &= 83.03 CFS QF IN=27.4469 INCHES
CI=135.28564 ITERATIONS= a8 SCS 6-hour
ACCUMULATED RAINFALL UNIT OUTFLOW

TIME RAINFALL  RUNOFF  EXCESS  HYDROGRAFH HYDROGRAFH

HOURS INCHES INCHES INCHES CFs - CFS -
1.69 L2667 . 0000 -SO000 .0 .00
1.71 L2704 LOOOO L0000 40.6 .00
1.72 2744 LQ000 L0000 83.0 .00
1.73 .2784 L QOO0 . QOO0 58.6 .00
1.75 .2824 L0002 L0000 26.7 .00
1.76 . 2864 L0007 . 0000 ?.6 .01
1.78 L 2G05 L0004 L0001 3.0 LO2
1.79 L2945 L0005 . Q001 .8 .02
1.80 . 2985 L0007 L0002 L2 LOF
i1.82 . Q25 L Q009 - QO02 e O3
2.4%7 8357 L1694 L0079 _ L0 1.7% .
2,435 .B514 L1774 L0080 L0 1.74
2.45 8671 . 1855 L0081 ) 1.77
246 .8827 L1938 L0087 ) 1.80
2.47 .8984 L2021 L0084 .0 1.82
2.49 L9141 L2106 L0085 ) 1.85
.50 L9257 L2192 L0086 .0 1.88
2,51 LITELT L2217 L0024 L0 1.65
2,53 L9384 L2240 L0024 L0 1.14
.54 L9426 L2264 L0024 ') .78
2.55 9469 .2288 L0024 ) .61
.57 L9511 L2311 LO024 ) .55
2.58 L9555 L2EES L0024 L .54

HYDROGRAFH PEAk= 1.88 cfs

TIME TO FEAK= 2.50 Hours

RUNOFF VOLUME= .16 Acre-Feet




Trapezoidal Channel Flow Calculations using Mannings Equation

Client:
) Froject No.:
Channel Section:

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

CALCLLATION:
(Velocity Check)

Valley Camp Coai Company

007.11,100
Ditch D-34ER

Design Flow:
EBottom Width:

Side Slopel:

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

Depth (Min. Flow):
n/1.49(8)1/2=
ARIZ2/ 3=

Required Depth:
Area:

Ferimeter:
Hydraulic Radius:
Velocity:

Riprap Ck (V<357):

Depth (Max. Flow):
On/1.49(8)1 /2=
ALRIZ2/ 3=

Required Depth:
Area:

Ferimeter:
Hydraulic Radius:
Velocity:

Fiprap Ck (V<57):

0S-May—~89

DESIGN CRITERIA:

Fottom Width:

Side Slope 1:

Side Slope Z:

Min. Bottom Slope:
Max. Bottom Slope:
Channel Depth:
Riprap:

Date:
Time: 11:08 AM
Computed: DEH
UNITS
1.88 cts
Q.0 feet .
2.0 1i/mil
2.0 1/m2
0.030
0,02 ft/+t
Q.05 ft/7+F¢t
0.S0 feet
Q.58 feet
0.268
0.274
1.08 feet
Q.67 ft2
2.59 feet
Q.26 feet e e
2.79 +$t/sec
Not Needed
0.48 feet
0.170
O.165
0.98 feet
O.464 ft2
2.15 feet
0.2 feet
4.08B Ft/sec
Not Needed
¢.0 feet
2.0 1/ml
2.0 1/m2
Q.02 ft/7ft
008 ft/+Ft
1.08 feet
Not Needed

Comment:

LB Ve LA LT
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FROJECT @ Vallev Camp Coal - Ditch D-35 Runoff Calculation

AREA= 4.6 ACRES

AVERAGE BASIN BLOFE=  346.3 PERCENT
CURVE NUMBER= 89.3

DESIGN STORM= 1.85 INCHES

STORM DURATION= 6.0 HOURS

HYDRAULIC LENGTH= 1150. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TF=  .0473 HOURS QFCFg= 73.51 CFS QFIN=15.848%5 INCHES
C3= 78.1173 ITERATIONS= = SCS 6-hour
ACCUMULATED RAINFALL UNIT QUTFLOW
TIME RAINFALL RUNOFF EXCESS HYDROGRAFH HYDROGRAFH
HOURS INCHES INCHES INCHES CFSs CFSs
1.89 236G » QOO0 . QQOO0 .0 eie]
1.61 2412 L0000 T L0000 14.9 . Q0
1.62 . 2459 . QOO0 . QOO0 56.3 Q0
1.64 L 2505 « QO00 L QOO0 73.5 ale)
1.66 L2551 L0002 L0001 62.1 00
1.67 L2598 L0003 LQ001 41.3 .01
1.69 L2644 L0005 LO002 2x.7 LOZ
1.70 L2691 L0007 L0002 12.2 SO0
1.72 2TE7 « QO0G LO002 5.8 .04
1.73 L2784 L0012 L0003 2.6 .05
1.78 . 2830 LO01S «QO0OF 1.1 O
1.77 2877 L0018 L0003 - ) » Q7 - o
1.78 L2923 L QOZ2 L0004 .2 alzi
1.680 L2969 LO026 L0004 y] .09
2.40 .8119 « 1850 Q097 e 2.71
Z.41 . BI00 .1949 0099 L0 2.76
2.4% . 8481 . 2049 0101 .0 2.82
Z.44 LB6&2 L2151 L0107 L0 2.87
2.446 . 88473 L2255 L0104 o) 2.92,
2.48 L0273 . 2360 L0105 L0 2.97
2.49 L7204 2467 L0107 -0 Z.01
2.91 PRI - mas7 L0071 ) Z.00
2.52 WII72 «2EE7 LO029 O 2.77
2.54 .92421 P 2096 L Q029 .0 2.30
Z2.55 L2470 2626 QOO0 .0 1.78
z2.57 L2519 « 2655 LW QOG0 . L0 1.39
2.59 L9567 . 2685 QO30 Nl 1.14
HYDROGRAFH FEAK= 3.01 cfs
TIME TO FEAK= 2.49 Hours
FUNOFF VOLUME= .26 Acre—-Feet




Trapezeidal Channel Flow Calculations usiﬁg Mannings Equation

Client: Valley Camp Coal Company Date: 05-May-—-89
Froject No.: 007.11.100 Time: 11:31 AM
Channel Section: Ditch D-35 Computed: DEH
UNITS
GENERAL CRITERIA: Design Flow: IF.00 cfs
Bottom Width: , 0.0 feet
S8ide Slopel: 2.0 1/m1
Side Slopel: 2.0 1/m2
Friction Factor: - - QL030 :
Min. Bottom Slope: Q.02 ft/7ft
Max. Bottom Slope: 0.02 ft/7+t
Freeboard: Q.30 feet
CALCWH.ATION: Depth (Min. Flow): 0.69 feet
(Channel Depth) Gn/1.49(8)1/&= 0.428
A(RIZ2/ 3= 04355
Reqguired Depth: 1.19 feet
Area: Q.95 ft2
Ferimeter: F.09 feet
Hydraulic Radius: 0.3 feet
Velocity: 2.18 +ft/sec
Riprap Chk (V{&7): Not Needed
CALCULATION: Depth (Max. Flow): 0.69 feet
(Velocity Check) Gn/1.49(8)1/2= 0,428
A(RYZ/ B 0.425
Reqguired Depth: 1.19 feet
fArea: ¢GL.95 12
Ferimeter: .09 feet
Hydrauwlic Radius: 0.3 feet
Velocity: Z2.15 ft/sec
Riprap Ck (V<&7): Not Needed
DESIGN CRITERIA: EBottom Width: Q.0 feet
Side Slope 1: 2.0 1/mi
S8ide Slope 2: 2.0 1/m2
Min. Bottom Slope: Q.02 ft/+t
Max. Bottom Slope: 0.02 ft/ft
Channel Depth: 1.19 feet
Riprap: Not Needed

Comment:
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FROCEST o Valley (Cemp Coal —~ D-34 Runofs
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rROJECT ¢ Vallev Camp Coal - Ditch D37 Runoff Frediction

AREA= X.8 ACRES

AVERAGE BASIN SLOFE= 26.73 PERCENT
CURVE NUMEBER= 90,0

DESIGN STORM= 1.55 INCHES

STORM DURAT ION== 6.0 HOURS

HYDRAUL IC LENGTH= 1150. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TF= .0460 HOURS CFCFS= 61.65 CFS QFIN=16.3034 INCHES
Co= 80.3596 ITERATIONG= 8 SCS é6—hour
ACCUMULATED RAINFALL UNIT OQUTFLOW
TIME RAINFALL RUNQFF EXCESS HYDROGRAFH HYDROGRAFH : v
HOURS INCHES INCHES INCHES = cF8- - - - —CFS - - - -- e e
1.5% L2190 L0000 « GOOO0 L Q « 00
1.55 225 Q000 M elelnle) 2.5 ely)
1.56 . 2280 Q000 L OQO0 47 .2 . Q0
1.58 . 2325 ulslsie] . Q000 bl.6 .00
1.59 J2IT70 L QO02 L0001 S52.1 « Q0
i.61 L2415 LO00OF L0001 24.7 .01
1.62 2461 L0005 LO002 19.8 02
1.64 . 2506 L. Q07 LOO02 10.2 SO
1.66 L2551 LO009 L0002 4.9 .04
1.67 L2894 LO0LE L OO03F 2.2 ez
1.69 L2641 L0015 LOO03 : .9 : .05
1.70 2686 L0019 L0003 .4 06
1.72 L2731 LO022 L Q004 .2 .07
1.73 L2777 L0226 L0004 s L0
Z.41 L8231 L2109 L0101 .0 2.38
2.42 L8407 L2212 L0103 L0 2.4%2
2.44 8583 L2316 L0104 L0 2.46
2. 4% L8759 L2421 L0105 L0 2.50
2.47 B934 2528 . L0107 L0 2.54
2.48 L2110 L2636 L0108 L0 Z2.57
2.30 L9286 L2745 L0109 O 2.61
Z.51 L9344 L2782 LOOEG .0 2.55
2.93 LFE91 L2812 = QOF0 .0 2.22
2.54 94739 . 2842 L OOZ0 L0 1.76
2.36 .P486 L2872 .« QOIO .0 1.35
2.58 L9534 L2902 LQ030 QO 1.07
2.59 . 9581 L2932 L0030 .0 .90
HYDROGRAFH FPEAk= 2.61 cfs
TIME TO FEAE= 2.50 Hours
RUNOFF VOLUME= .23 Acre~Feet




Trapezoidal Channel Flow Calculations using Mannings Equataiorn

Client:
Froject No.:

Channel Section:

GENERAL CRITERIA:

CALCULATIONS
{Channel Depth)

CALCULATION:

(Vel

ocity Check)

DEST

GN CRITERIA:

Valley Camp Coal Company Date: O0OS~-May—-B9
007 .11.100 Time: 08:12 AM
D-37 Computed: DEH
UNITS
Design Flow: 2.60 cfs
Bottom Width: 0.0 feet _ S .
Side Slopel: 15.0 1/ml
Side SlopeZ: 2.0 1/m2
Friction Factor: O T B & e et - s
Min. Bottom Slope: 0.02 ft/7ft
Max. Bottom Slope: 0.18 ft/ft
Freeboards Q.50 feet
Depth (Min. Flow): 0.37 feet
n/1.49(8)1/2= 0.371
A(R)Z2/ 3= 0.371
Reqguired Depth: .87 feet
Area:s 1.16 2
Ferimeter: &.357 feet
Hydraulic Radius: .0.18 feet
Velocity: 2.25 Ft/sec
Riprap Ck (V<57): Not Needed
Depth (Max. Flow): 0,25 feet
n/1.49(8)1/2= 0.124
ACRIZ/ 3= 0,125
Required Depth: Q.75 feat
Area: 0.1 12
Ferimeter: 25 feet \]E,.-u HioH -~
Hydraulic Radius: 0,12 feet B oot v
Velocity: 5.10 Fft/sec R PPEE
Riprap Ck (V<&7): F(equireeclq\sjm ArzeRn
Eottom Width: 0.0 feet
Side Slope 1: 15.0 1/mi
Side Slope 2: 2.0 1/m2
Min. Bottom Slope: Q.02 ft/ft
Max. Bottom Slope: 0.18 ft/+t
Channel Depth: .87 feet
Riprap: Required

Comment:




7

“ROJECT @ Vallev Camp Coal - Upper Section Ditch D-37 Runoff Frediction

AREA= 1.4 ACRES
AVERAGE BASIN SLOFPE= 385.2 FERCENT
CURVE NUMBER= Q0.0

DESIGN STORM= 1.55 INCHES

STORM DURATION=: 6.0 HOURS

HYDRAUL IC LENGTH= S00. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TF= 0240 HOURS QFCFS= 43.18 CFS QFIN=31.2593 INCHES
Cx=154.0771 ITERATIONS= 8 5CS &-hour
ACCUMULATED RAINFALL  UNIT  OUTFLOW

TIME RAINFALL  RUNDFF  EXCESS  HYDROBRAPH HYDROGRAFH

HOURS INCHES INCHES INCHES CFS CF3
1.54 .2197 - D000 0000 .0 .00
1.56 L2267 . 0000 . Q000 43,2 .00
1.58 L2338 L0001 L0001 13.9 .00
1.61 . 2409 L0003 L0002 1.5 .00
1.67 .2479 . 0006 L0003 .1 .01
1.66 . 2550 . 0009 . 0004 .0 .02
2.35 L7591 .1749 .0148 .0 .86
2.78 . 7866 L1901 L0152 .0 .89
2.40 .8142 L2057 L0156 .0 .91
2.42 .8417 L2217 L0160 .0 .93
2.45 L8692 L2381 L0164 .0 .95
2.47 L8967 . 2548 L0167 ) .97
2.49 L9242 L2718 L0170 .0 .99
2.5% .9IEY L2791 L0073 .0 .58
Z.54 .94 2838 L0047 .0 o
2.57 L9507 . 2885 L0047 .0 .28
2.59 .9EaT L29I2 L0047 .0 .28
2.61 L9656 L2980 L0048 ) .28
.64 L9731 L3028 L0048 .0 .28

HYDROGRAFH EEAK= 9% cfs

TIME TO FEAK= 2.49 Hours

RUNCFF VOLUME= .08 Acre-Feet




Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Company Date: 05-May-89
Froject No.: 007.11.100 Time: 0B8:27 AM
Channel Section: Upper D-37 Computed: DEH
UNITS
GENERAL CRITERIA: Design Flow: 0.99 cfs
Rottom Width: 0.0 feet
Side Slopel: 7 7 15,0 7 1/mt i
Side Slopel: : 2.0 1/m2
Friction Factor: .. . 0,030 . . -
Min. Bottom Slope: 0.18 ft/7+t
Max . Bottom Slope: .18 ft/7+t
Freeboard: Q.50 feet
CALCULATION: Depth (Min. Flow): Q.17 feet
(Channel Depth) n/1.49(8)1/2= Q,.047
ARYZ/3= Q.047
FReauired Depth: Q.67 feet
Area: .25 f12
Ferimeter: 2.94 feet
Hydraulic Radius: 0.08 feet
Velocity: 4.03% Fft/sec
Riprap Ck (Y<57): Not Needed
CALCULATION: Depth (Max. Flow): 0.17 feet
(Velocity Check) n/1.49(8)1/2= 0.047
ARIZ2/ 3= 0.047
Required Depth: 0.67 feet
Area: 0.25 2
Perimeter: 2.94 feet
Hydraulic Radius: 0.08 feet
Velocity: 4.0% +t/sec
Riprap Ck (V<572): Not Needed
DESIGN CRITERIA: Eottom Width: 0.0 feet
Side Slope 1: 15.0 1/mi
Side Slope Z2: 2.0 1/m2
Min. Bottom Slope: .18 ft/7+t
Max. Bottom Slope: 0.18 ft/ft
Channel Depth: Q.67 feet
Riprap: Not Needed .

Comment:
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Trapezoidal Channel Flow Calculations using'Ménhings Equation

Client:
Froject No.:
Channel Section:

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

CALCULATION:
{(Velocity Check)

Qalley Cahp Coal Company

007.11.100
Lower D-37

Design Flow:
Bottom Width:

Side Slopel:

Side Slopel:
Friction Factor:
Min. Bottdm Slope:
Max. Bottom Slope:
Freeboard:

Depth (Min. Flow):
On/1.49(8)1/2=
A(R)Z2/3=

Required Depth:
Area:

Ferimeter:
Hydraulic Radius:
Velocity:

Riprap Ck (V{5%?):

Depth (Max. Flow)
On/1.49(8)1/2=
A(R)IZ2/3=

Required Depth:
Area:

Ferimeter:
Hydraulic Radius:

Velocity:
Riprap Ck (V<87%)s

0S~May—89

DESIGN CRITERIA:

Bottom Width:

Side Slope 1:

Side Slope 2:

Min. Bottom Slope:
Max . Bottom Slope:
Channel Depth:
Ripraps

Date:
Time: 08:33 AM
Computed: DEH
UNITS
2.60 cts
Q.0  feet
156.0 1/mil
2.0 1/m2 e
- QL0330 - - e _
0.02 ft/ft
0.10 ft/ft
Q.50 feet
Q.37 feet
0.371
0.371
Q.87 feet
1.16 ft2
b6.37 feet
.18 feet
2.25 AFt/sec
Not Needed
0.27 feet
0,166
0.166
Q.77 feet
Q.63 $t2
4.71. feet
Q.13 feet
4.10 +t/sec
Not Needed
0.0 feet
15.0 i1/mi
2.0 1/m2
0,02 ft/74t
0.10 ft/Ft
0.87 feet
Not Needed

Comment:




Tfapezoidal Channel Flow Calculations using Mannings Eauation

Client:

Froject No.:
Channel Section:

GENERAL. CRITERIA:

CALCULATION:
(Channel Depth)

CALCULATION:
(Velocity Check)

Valley Camp Coal Company

Q07.11.100
l.ower D-37

Design Flow:
Bottom Width:

Side Slopel:

Side Slopel:
friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

Depth (Min. Flow):
Gn/1.49(S)1 /2=
A(RIZ2/ 3=

Required Depth:
Areat

Ferimeter:
Hydraulic Radius:
Velocity:

Riprap Ck (V<87):

Depth (Max. Flow)
An/1.47(8)1/2=
A(RYZ2/ 3=

Feguired Depth:
Area:

Ferimeter:
Hydraulic Radius:
Velocity:

Riprap Ck (V<57):

Date: O0OS5-May—-B9

DESIGN CRITERIA:

Bottom Width:

Side Slope 1:

Side Slope 2

Mirn. Bottom Slope:
Max. Bottom Slope:
Channel Depth:
Riprap:

Time: 08:47 AM
Computed: DEH
‘ UNITS
2.60 cfs
1.0 feet
2.0 1/mi
- 2.0 1/m2
Q.030 »
0.30 ft/f¢
0.30 ft/4¢
.50 feet
Q.22 feet
0.096
0.096
Q.72 feet
0,32 ft2
2.00 feet
0.16 _ feet
8.06 Fft/sec
Required
Q.22 feet
Q.96
0.096
Q.72 feet
0,22 ft2
2.00 feet
Q.16 feet
8.06 Ft/sec
Required
1.0 feet
2.0 1/ml
2.0 1/m2
Q.30 ft/7+t
Q.20 ft/ft
0.72 feet
Required

Comment:
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Trapezoidal Channel Flow Calculations using Mannings Equataiorn

Client: Valley Camp Coal Co. v Date: 12-Jul-8%
Froject No.: 007.11.100 Time: 03:13 PM
Channel Section: Lower D-37 Computed: DEH
UNITS
GENERAL CRITERIA: Design Flow: 2.60 cfs
Bottom Width: 2.0 feet
Side Slopel: 2.0 1/ml ) R
Side Slope2: 2.0 1/m2
Friction Factor: 0.040
Min. Bottom Slopes 0.300 - —ft/Ft
Max. Bottom Slope: 0.300 ft/ft
Freeboard: 0.50 feet
CALCULATION: Depth (Min. 8): 0.19 feet
(Channel Depth) Gn/1.49(85)1/2= 0.128
A(R)2/3= 0.127
Required Depth: 0.69 feet
Area: 0.44 ft2
Ferimeter: 2.83 feet
Hydraulic Radius: 0.16 feet
Velocity: . 9.93  ft/sec . e
Riprap Ck (V<57): Required
CALCULATION: Depth (Max. 8): 1 0.19 feet
(Velocity Check) Gn/1.49(8)1/2= 0.128
A(R)2/3= 0.127
Required Depth: Q.69 feet
Areas 0.44 £t2
FPerimeter: 2.83 feet
Hydraulic Radius: 0.16 feet
Velocity: 5.93 Fft/sec
Riprap Ck (V<G7): Required
DESIGN CRITERIA: Bottom Width: 2.0 feet
- Side Slope 1: 2.0 1/m1
Bide Slope 2: 2.0 1/m2
Min. Bottom Slope: 0.0 %
Max. Bottom Slope: 3I0.0 %
Min Channel Depth: 0.69 feet
Riprap (Min S): Required
Riprap (Max S): Required

ey emen sty g e rorrvesre
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PROJECT : Valley Camp Coal
AREA= 3 ACRES

AVERAGE BASIN SLOPE=

CURVE NUMBER= 90,0

DESIGN STORM= 1.353 INCHES

STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 175. F

MINIMUM INFILTRATION RATE=

TPF= .0117 HOURS QFCF 8=
C3=I16.5573 ITERAT
i+ 32 3434 32 3 F -t 3 33 31§ 3
ACCUMULATED
TIME RAINFALL RUNOFF
HOURS INCHES INCHES
3+ 3+ 3 4+ 3 3+ 24 3 2133 33 3 3 32 5 13-+ 31
1.54 2199 Q000
1.55 2234 « QOO0
1.86 2269 « 0000
1.57 « 2305 - 0000
1.58 » 2340 0001
2.42 .8428 . 2224
2.44 .B8366 « 2306
2.45 8704 . 2388
2.46 .8841 . 2471
2.47 8979 2555
2.48 L7116 - 2640
2.50 . 9254 2725
2.51 Y 2770
2.52 L9362 2793
2.83 « P399 .2817
2.54 94356 . 2840
2.56 -9474 . 2864
2.57 9511 . 2887
SmmommTmonnRmomEnEmEmEREs
HYDROGRAFH FEAK= .22
TIME TO FEAK= 2.50
RUNOFF VOLUME= .02

- D-38 Runoff Calculation

27 .7 PERCENT

EET
200 IN/HR
19.43 CFS QF IN=64.2234 INCHES
IONS= 8 8C8 &6—hour
B===========.========================
RAINFAL.L UNIT CUTFLOW
EXCESS HYDROGRAFH HYDROGRAPH
INCHES CFs CFs
-+ttt 3 3-1 1 3 Xt 3+ 3 i+ 31+ 131+ +-+3+ t-1-314
< Q000 e .00
« QOO0 19.4 00
« OO0 5.6 . Q0
« 0000 b Q0
« 0000 .0 . 00
L0081 .0 21
. 0081 .0 « 21
. Q082 .0 .21
. 0083 e o221
. 0084 O .21
L0085 .0 22
Q086 .0 22
L0044 .0 .14
L0023 .0 .08
0023 .0 .06
0023 .Q N7
L0024 .0 .06
. 0024 .0 06
cfs
Hours
Acre~Feet
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FROJECT 3

AREA=: 1
AVERAGE BAS

CURVE NUMBER=
DESIGN 8TORM= 1,55

STORFM DURAT

. &
IN

T ONs==

HYDRALILIC LENGTH=

MINIMUM INFILTRATION

TR=
C3= 88.5466

L0417 HOURS

ACRES
SLOFE=
0.0

Valley Camp Coal

ST O

INCHES
6.0 HIRS

450. F
RATE=

OPCFG=
ITERAT

= D--I9A, D-3E9E Runoff Calculations

FERCENT

EET

Ealy)

IN/HR

T2.61 CFG

IONG=

8

QFIN=17.9&644 INCHES
SCS &6-hour

RAINFALL

ACCUMULATED
RAINFALL

TIME
HOURS

2.42
2.44
2.44
2.48
2.91
2.53
2.55
o5

alon w2

2.59

T, 34
3. 38
.40
3. 47
X 45
.47

z. 49

INCHES

- 8406
. B&ds
. 8885
P12
9517
9382
. 9447
9512
- FTTH

1. 20084
1. 2058
1.2103
1.2139
1.217%
1.2210

RUNOFF
INCHES

. D000
L QD02
. 0007
LOOLR
L0115
L0018
. D020
» D023
L0219
L0226
L D2EE
L 240
« 28T
« O2EE
- 2HE
D2HG
L0274
L D2TR
L D28D

.89 1.2244 L D290
R 1.2281 -2

-EXCESS
- INCHES

» OO0O0
« D00
- 0002
« DOO05
- D00E
- 0002
L Q002
« OO0
» CHDO3
« D007
ulslely
« D007
. OO07
« 0T
» DOOT
. DOODT
R ulalak
- D005
L D005
« D005
R slalela)
L 00T

UNIT

OUTFLOW

HYDROGRAFPH HYDROGRAPH

CFS

CF

10.5 L O3
.8 .04
1.2 .03

.0 02

) PRz}
. 0 el
. 0 . G
) =06
.0 . D

e .05
o O} «

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

cfé
Hours
Acre—-Feet
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PROJECT ¢ Valley Camp Coal - D42 Runoff Celoulations

AREA== .7 ACRES

AVERAGE BASIN SLOFPE= 4.9 FPERCENT

CURVE NUMBER= 90,0
DESIGN BTORM= 1,53 INCHES
STORM DURATIOM= 6.0 HOURS

HYDRAUIC LENGTH= 27%. FEET

MINIMUM INFILTRATION RATE=

THF= 0145 HOURS BFPCF8=
C3=254,5012 ITERAT

ACCUMUL ATED
TIME RAINFALL RUNDFF
HOURS INCHES INCHES

00 IN/JHR

36.45 CFE
IONG= | 8

RAINFALL

P I
8CS

EXCESS HYDROGRAFH

INCHES

CFS

N=51.6334 INCHES
&-hour

OUTFLOW
HYDROGRAPH
CFS

£ D i e e e ey meer ey i Soaee et v temm s s s o S0 ettty e e o B Sore 29083 20910 4nS4 Lerny YMe e siom dmawr SHN e ST S meat daeey duves Sevey fimer S TR SR S chse fiuas g e SSUSH D SP0m ST T demm o s gemw: Tnt T

1.54 2201 » D000
1.85 . 2244 « D000
1.57 . 2287 - 000
1.588 « 2330 000
1.60 2BET2 L OO02
2.41 . B233 L2110
2.42 . 8400 . 2207
2.44 . 8564 . 2T0A
2.4%5 .B732 . 2405
2,846 . BR9? P 2506
2.48  FOLS . 2608
Z.49 923 L2711
2.51 P PE24 L2771
2.52 JFETL . 2799
2.54 LP41& . 2927
2.595 L GiAAT . 285
2.597 L PEOS . 2884
. 9501

HYDROGRAFH FEAK= » T
TIME TO FEAK= 2.49
RUNOFF VOLUME= . 04

« D000
» 0000
« QOO0
alalalel

. 004
. 008
L0100
0101
L0102
D103
L DB
. 0028

cfs
Houwre
Acre-Feet
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FROJECT = Valley Camp Coal - Ditch D-44A Runoff Calculation

ARE A== 1.5 ACRES

AVERAGE BASIN SLOFE= 320.2 PERCENT
CURVE NUMEBER=  80.0

DESIGN 8TORM= 1.85% INCHES

STORM DURATION=: 6.0 HOURS

HYDRAUL.IC LENGTH= 510. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TF= 0375 HOURS QFCFGS= J0.66 CFS QAF IN=20.0051 INCHES
Ci= 98.6053 ITERATIONS= 8 SCS &—~hour

S T et e garms e cer Sme SAMGP W Smint $14Tn My Semke e e e S S Mk S i Sems Ssies asm oo TR ST Lo Shmie bt Sy Sarmy pm MmN EAe st it Sives e RIFS! ek S Bvwt SreMt S e S S S Ak A G S St s o femt Srben T SO
A R o R T o I o A L e A T o S S O R R I o O I T S O T S S T D N T S A N N T s I N N I NI SN S e e II

ACCUMULATED RAINFALL UNIT OUTFLOW
TIME RAINFALL RUNOFF EXCESE HYDROGRAFH HYDROGRAFH
HOURS INCHES INCHES INCHES - CFs CFSs

e R R e N N R R rrIr————
L e bt e S b e A 3

2017 L4921 L0000 0000 L0 .00
2.14 L5136 . QOO0 . QOO0 15.0 LO0
.16 LETEL L0005 L0004 0.7 .00
2,17 L5566 L0001 . 0008 21.6 LO%
2.19 o781 L0024 L0011 9.9 . 05
2.21 L5994 LO0T8 L0014 3.5 .08
2.RE - elelays L0018 1.1 L10
2025 L6426 LO077 L0021 A I A
.27 L6641 L0101 Q024 s .16

2.40 .B1464 LOTSZ L0044 .0 JET
.42 .BI61 LOI5E L0047 .0 L35
2.44 .B574 .0447 L0049 O LI7
Z.46 .B791 . 0499 L0052 O .39

2.47 SF006 - QOEEE L0054 .0 .41
2.49 SPE21 L0610 - 0056 e 47
2.51 L9EET L0641 L0031 L0 .41
2.5 L FEIG - D&EBT L0016 L0 BRA
2,35 CFEETD LOETE L0016 -0 Y
2a07 L7311 «O&LTF0 L0016 - 17
2.9% »FEHET LQ706 L0016 L0 .14

HYDROGRAFH FPEAK= .47 cfs
TIME TO PEAK= £.4% Hours
RUNOFF VOLUME= .04 Acre—-Feet
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Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp UCoal Company Date: 04-May-89
Froject No.: Q07.11.100 Time: 04:08 FM
Channel Section: D-444 Computed: DEH
UNITS
GENERAL CRITERIA: Design Flow: Q.43 cfs
Bottom Width: 0.0 feet
Side Slopel: 2.0 1/ml1
Side Sloped: 2.0 1/m2
Friction Factor: : 0,030 -
Min. Bottom Slope: O.10 ft/ft
Max. Bottom Slope: .10 ft/7ft
Freeboard: Q.50 feet
CALCULATION: Depth (Min. Flow): Q.25 feet
(Channel Depth) Gn/1.49(5)1 /2= 0,027
AIR)Z2/ 3= 0.027
Reguired Depths: 0.75 feet
Area: 0.12 ft2
Ferimeter: 1.10 feet
Hydraulic Radius: 0.11 | feet
Velocity: .58 Ft/sec
Riprap Chk (V<57): Not Needed
CALCULATION: Depth (Max. Flow): 0.25 feet
(Velocity Chech) Gn/1.49(8)1/2= 0,027
A(RIZ/ 5= D.Q27
Reguired Depth: 0.75 feet
Areat 0,12 £t
Ferimeter: 1.10 feet
Hydracvlic Radius: 0.1 feet
Velocity: .58 ft/=ec
Fiprap Ck (V<57): Mot Needed
DESIGN CRITERIA: Bottom Width: 0.0 feet
Side SBlope 1: 2.0 1/mi
Side Slope 2: 2.0 1/m2
Min. Bottom Slope: CG.10 ft/7ft
Max. Bottom Slope: 0,10 ft/+t
Channel Depth: 0.75 feet
Riprap: Not Needed

Comment:
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FomodF Caloulatior
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Trapezoidal Channel Flow Calculations using Mannings Eguation

Client: Valley Camp Coal Company Date: 04-May—-B9
Froject No.,: 007.11.100 Time: 0%:38 FM
Channel Section: D—44ER Computed: DEH
UNITS
GENERAL CRITERIA: Desigrn Flow: Q.40 cfs
EBottom Width: 0.0 feet
Side Slopel: 2.0 i/m1
Side Slopel: 2.0 1/m2
Friction Factor: 0.030
Min. Bottom Slope: O.17 ft/74t
Max. Bottom Slope: Q.21 tt/f%
Freeboard: .30 feet
CALCULATION: Depth (Min. Flow): 0.22 feet
(Channel Depth) Gn/1.49(8)1/2= Q.020
ARIZ2/3= 0.020
Reguired Depth: 0.72 feet
Area: Q.09 ft2
Ferimeter: : 0.97 feet
Hydraulic Radius: .10 feet
Velocity: 4.25 Ft/sec
Riprap Ck (V<57): Not Needed
CALCULATION: Depth (Max. Flow): 0.21 feet
(Velocity Check) Gn/1.49(8) 1 /2= 0.018
AR 2/ 3= 0.018
Required Depth: .71 feet
Area: 0.09 ft2
Ferimeter: Q.94 feet
Hydraulic Radius: 0.09 feet
Velocity: 4.534 ft/sec
Fiprap Ck (V257): Not Needed
DESIGN CRITERIA: Bottom Width: 0,0 feet
Side Slope 1: F.0 1/m1
Side Slope 2: 2.0 1/m2
Min. Bottom Slope: 0.17 ft/7ft
Max. Bottom Slope: 0.21 ft/ft
Channel Depth: Q.72 feet
Riprap: Not Needed

Comment:
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PROJECT « Valley Camp Coal. 007.11.200 Culvert C-4-42

AREA= 88.0 ACRES

AVERAGE BASIN SLOPE= 33 .4 PERCENT
CURVE NUMBER= 71 .2

DESIGN STORM= 22.25 INCHES

STORM DURATION= 6.0 HOURS

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

TP=  .23%92 HOURS QPCFS= 278.21 CFS QPIN= 3.1352 INCHES

C3= 15.4535 ITERATIONS= 8 SCS é-hour

AC[UMU[ATLH RAINFALl UNIT DUTFLDw
TIME RAINFALL RUNOFF EXCESS HYDROGRAPH HYDROGRAPH
HOURS INCHES INCHES INCHES CFS CFS

2.15 L7320 0000 0000 .0 .00
2.2 .B517 0004 L0004 14.0 .00
2.20 2314 L0036 0031 86 .4 .08
2.30 1.0110 L0096 L0060 184 .7 .44
2.34 1.0907 L0183 .0087 255.4 1.34
2.39 1.1703 L0296 0113 278.2 2.95
2.44 1.2500 0434 .0137 260.6 5.31
2.49 1.3296 L0594 L0160 220.0 8.32
2.54 1.3660 L0674 .0081 1i72.1 11.68
2.58 1.3876 0724 .0050 127 .0 14.57
2 LA091 L0775 L0051 89.5 16.2

2 4306 L0824 .0053 60.8 16.58
2 WADE] L0882 L0054 40.0 15.98
2 4737 L0938 L0056 25.7 14.92
2 LAREZ L0295 L0057 16.1 13.77
P 51467 L1054 .Q059 2.9 2.78
.5H383 1114 L0060 6.0 12.04
L5598 L1175 L0061 3.6 11.54
.5801 L1235 .005H9 2. 11.26
D973 L1286 L0051 L. 11.11
6145 L1338 L0052 .7 10.98
LOHBLT L1371 L0053 .4 10.81

o
D )

WM N
1 ]
o
p—y

‘!

1.2 HAET L1444 L005 4 .2 10.62
3.25 LSOOG . 1499 L0055 .1 10.43
3.30 L83 .lﬁﬁﬁ ~00ﬁ§ .0 10.2

HYDROGRAPH PEAK= 16.58 ofs
TIME TO PEAK:= 2.68 Hours
RUNOFF VOLUME:= 2.77 aAcre—-Feet
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FROQIECT & Valley Cmmp/CQmI - C=-11-12 Runoff Calculation

FRE A .8 ACRES
AVERAGE HASIN SLOF
Y

20.4 PERCENT

MUMEBEF= 91,3
HTETON STORM= 1,095 INCHES
CTOIN DURAT I ONa= 6.0 HOURS
HYDRAULIC LENGETH= S00, FEET
MINIMUM INFILTRATIOM RATE= .00 IN/HR

TH= L, 0198 HOURS QP OF S J0.0Y OFG BFIN=37.81&7 INCHES
Hml8a, T84 ITERATIONG= 8 SCE &-hour

HFFUMULQTED ROTINFALL UNIT OUTFLDN
TIME RAINFALL RUNOFF EXCESS HYDROGRAFPH  HYDROGRAFH
HDUF\'P INCHES INCHES INCHES CFQ CFS

1.59

,uuma Ouuu .0 18]

i.41 MEalslals) Ealslsls) 30,5 Ralsl
1.47% » I3 slalsls) Q.9 » 00
1. 405 W« 000 EsTalsln) 1.1 10
1.47 » D02 alaisly ) . OO0

. T8RT8 . m S 0140 2 O 5
. 8100 o m @A L0147 0 o9
: ,”WRP 0140 .0 .

. 8559 .27 L0147 « i -
. SRR L0149 » 0 Iy
« Z0TE 0152 -0 : -3
L H1eD 0154 L0 . Ed
L B262 » T2 .0 A
Qnuz 3 L0042 .0 W23

- FAAR

L D042 . O . 18
IR T e 18
L OO0 . 0 18

1R RY RY ORI BRI R I'-J *‘-.) ~‘-

L TIOAT .0 . LE
HYDFROGRAFH PEAK= cAd ofe
2TO PEAK= 2.49 Hours
FLUNMOFF VOLUME= 00 Acre-Feet
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FROIZCT ¢« Yalley Camp Ceoal — D-15 Runotdt Calculations

AFE R 4.2 ACRES

AVERAGE BASIN SLOPE= 35.0 PERCENT
CURVE NUMBER= 822.8

DESIGN STORM= 1.%5% INCHES

STORM DUFRATION= 6.0 HOURS

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

Th= L0501 HOURS QFCFS= 3. 36 CFS GFIN=14.9411 INCHES
he TRLT432 ITERATIONG= a8 SCE é&-hour

ACCUMULATED RAINFALL UNIT OUTFLOW
TIME RAINFALL RUNGFF EXCESS HYDROGRAFH HYDROGRAFH
HOURS INCHES INCHES INCHES CFS CFSs

A R N S N N N MmN s N MM mmnmENEmEm o IImoRISIImIEEREE=

2.04 . 3994 « D00 « OO0 .0 . QO
2,058 3184 R alelsly « D000 12.8 . O
2.07 LAZT7 L D002 L 0002 4.5 » Q0
2,09 L4549 . D008 » OO06 6.4 .02
2,10 W ATEHD L0017 . 0009 52, . 05
2.12 . 4952 D029 L0012 5.7 .11
Z.14 -5147% L O045 LO01E 20.4 .18
2.15 L 5335 . QDA L0019 10,5 25
2.17 . SE26 . D08 L D022 5.0 . DF
2.19 .H5714d L0109 L0024 2.3 41
2.20 SS210 SOLET L0027 1.0 .48
Z2.22 L4101 L0167 « OOT0 .4 T
2.24 L G297 L D200 « OO3F3 .2 -
2.2% . 6484 . O2ES L OOE5S ] £ 70
2.40 L E1208 . DA « DO%A ) 1.28
2.4%2 » 8400 . 0720 . 0058 ) 1,33
2.44 . BE91 L0781 « D0EO .0 1.729
2.45 . 8787 L0847 . O062 L0 1.44
2.47 . 8974 . 008 » D044 .0 1.49
2.49 L1864 L0974 « O0AS L0 1.54
2.591 = I L1027 . ST e 0 1.97
2,82 . DPEET 1044 L0019 .0 1.50
2.54 . 9419 10464 ~O019 . 0 1.28
2.596 .9471 L1083 L0019 L O 1.00
.87 L N L0019 « 0 .78
2.599 L9574 21121 L0019 .0 . 64
2.61 YA ) 1141 L0019 « 0 . Sb
v RERAFH PEAK= 257 cfs
FiiE TO PEAK= 2.90 Hours

RUNOFF VOLUME= 14 Acre-Feet
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Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Company Date: 11-May-89
FProject No.: 007.11.100 Time: 11:39 AM
Channel Section: Ditch D-15 Computed: PGH
UNITS
GENERAL CRITERIA: Design Flow: 1.57 cfs
Bottom Width: 0,0 feet
Side Slopel: 2.0 1/m}
Side Slopel: 2.0 1/m2
Friction Factor: 0.030
Min. Hottom Slope: Q.02 ft/ft
Max. Hottom Slope: 0.02 ft/ft
Freeboard: Q.50 feet
CALCULATION: Depth (Min. Flow): 0,54 feet
{Channel Depth) tns1.49(8)1/2= 0,224
A(R) 2/ 3= 0.226
Fequired Depth: 1.04 feet
Area: 0.58 12
Ferimeter: 2.41 feet
Hydraulic Radius: 0.24 feet
Velocity: 2.69 +ft/=sec
Riprap Chk (Y<57): Not Needed
CALCIH.ATION: Depth {(Max. Flow): 0.54 feet
tVelocity Check) Br/l1.49(8)1/2= 0.224
ARY2/3= 0,226
Feguired Depth: 1.04 feet
Area: ' 0.58 f£2
Ferimeter: 2.41 feet
Hydraulic Radius: 0.24 feet
Velocity: 2.69 Ft/=ec
Riprap Ck (V<57): Not Needed
DESIGHN CRITERIA: Bottom Width: 0,0 feet
Side Slope 1: 2.0 1/mi1
Side Slope 2: 2.0 1/m2

Min. Bottom Slope 0,02 ft/ft
Max. Bottom Slope 0,02 ft/ft
Min. Channel Depth: 1.04 feet
Riprap: . Not Needed

Comment:
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FROJECT @ Valley Camp Coal - D-160 Runoff Calculations

ARE A= 9.1 ACRES

AVERAGE BASIN SLOPE= I1.&6 FERCENT
CURVE NUMBER= 84,3

DESIGN STORM= 1,55 INCHES

STORM DURATION= 6.0 HOURS

HYDRAUILIC LENGTH= 14158, FEET
MIMIMUM INFILTRATION RATE= .00 IN/HR

TP= 0720 HOURS QFPCFo= S93.55 CFS OFIN=10.4128 INCHES
C3= 51,3249 ITEFRATIONS= a 8CS &~-hour
ACCUMULATED RAINFALL UNIT OUTFLOW
TIME RAINFALL RUNCOFF EXCESS HYDROGRAPH HYDROGRAPH
HOURS INCHES INCHES INCHES CFSs CFS
2.00 . 3T ERIRDI o D000 ) . Q0
2.02 « 3756 » QOO0 « QOO0 2.7 . Q0
2.03 . 3921 L0002 L QO02 16.6 ¥ale
2,09 . 8087 . QOO7 « Q005 35.9 » QO
2. 064 L4252 L0015 . 0008 49.2 . Q2
2.07 L4417 » O025 L0010 593.5 .04
2.09 L4582 . Q0738 LODLE 50,2 .08
2,10 .4748 . QDHE L0015 42. 3 .14
2.12 L4713 L0071 L0018 3.1 . 20
2.13 L S078 . Q092 Q020 24.4 . 27
2.15 L5247 .0114 LO023F 17.2 .S
2.16 » 3408 L0140 0025 11.7 .44
2.19 £ SET74 L0167 « 0027 7.7 .2
2.19 L O37E9 L0197 - OOZ0 4.9 b1
2.20 . S904 . 0228 LO03E2 3.1 . 69
2.22 . B06T L DR2E2 O34 1.9 .78
2.2% A . 0298 L0074 1.2 .84
2.25 - G400 L Q336 . Q078 .7 .94
2.28 L SHEEE LOETE . QO40 - 4 1.02
2.28 L BT 30 .0418 . 0042 .2 1.10
2.25 . 6875 0441 . 0044 .1 1.17
2.30 . 7081 L OEOT L D045 s 1.25
2.47% . 8548 0992 . O0D&0 .0 1.84
2.4% L8713Z . 1054 «OOE2 8] 1.90
2.46 . 8878 L1117 CLO06T L0 1.94
2.48 L2047 . 11818 . 0065 -0 2.02
2.49 L 209 . 1247 . O0EG O 2.07
2.51 S FI20 . 1293 . OO 45 £ 0 2.12
2,52 . FTET L1311 0018 L0 2.13
2.594 . 2409 . 1329 L0018 .0 2.08
2.585 . 2454 . 1348 L0018 . 1.90
2.564 . 9499 . 13466 L0019 £ 0 1.68
2.58 . 9547 . 13285 L0019 a) 1.46
2.599 . 9588 » 1404 L0019 . 0 1.25



FROJECT ¢ VMalley Camp Coal — D-14A Runoff Calcoulations
(Continued)

LATED PAINFAL! UNIT )
ﬁlNFﬁLL RUNOFF EXCESS HYDROGRAFH  HYD
HOURS INCHES INCHES INCHES CFS

2.61 - POETE » 1423 0019 «Q 1.08

HYDROGRAFH FEAK= 2.13 cfs
TIME TO PEAK= 2.52 Hours
RUNOFF VOLUME= - 19 Acre-Feet
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Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Ccal Company Date: 12-May-89
Project No.: 007.11.100 Time: 10:45 AM
Channel Section: Ditch D-14A Computed: PGH
UNITS
GENERAL CRITERIA: Design Flow: 2.13 cfs
Eottom Width: 3.0 feet
Side Slopel: , 2.0 1/mi
Side Slope?: 2.0 1/m2
Friction Factor: 0, 030
Min. Bottom Slope: 0,08 ft/ft
Max. Bottom Slope: 0,159 ft/ft
Freeboard: 0. 50 feet
CALCULATION: Depth (Min. Flow): 0,17 feet
{(Channel Depth) Bn/1.49{(8)1 /2= 0,152
' AR 2/ 3= 0. 153
Required Depth: Q.67 feet
Area: - 0.89 Fe2
Perimeter: 2274 feet
Hydraulic Radius: 0,15 feet
Velocity: 3.88 Fft/sec
Riprap Ck {(V{57): Not Needed
CALCULATION: Depth (Max. Flow): Q.14 feet
tVeloocity Check) Gn/1.49(8)1 /2= 0,111
ALRY 2/ 5= 0,112
FRequired Depth: 0, 64 feet
Area: 0. 45 12
Ferimeter: Z.61 feet
Hydraulic Radius: 0,12 feet
Velocity: 4,75 ft/sec
Riprap Ck {(Y<57): Not Needed
DESIGN CRITERIA: Bottom Width: 3.0 fest
Side Slope 1: 2.0 1/mi1
Side Slope 2@ 2.0 1/m2
Min. Bottom Slope : 0.08 ft/ft
Max. Bottom Slope : . 0,15 ft/ft
Min. Channel Depth: .67 feet
Riprap: Not Needed

Comment: ‘?M W where Sé/ﬂ
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FROJECT @ Valley Camp Coal ~ D-16F Runoff Calculations

AREA= .7 ACRES

AVERAGE BASIN SLLOPE= 33.6 PERCENT
CURVE NUMBER= Q0.0

DESIGN STORM= 1.85 INCHES

STORM DURATION= 6.0 HOURS

HYDRAULIC LENGTH= 400. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .020% HOURS OFCFS= 25.77 CFS P IN=36.5095 INCHES
C3=179.9552 ITERATIONS= 8 SCS &-hour
ACCUMULATED RAINFALL UNIT  QUTFLOW

TIME RAINFALL RUNOFF EXCESS  HYDROGRAPH HYDROGRAFH

HOURS INCHES INCHES -~ INCHES CFS CFS
1.54 L2207 . 0000 . 0000 ) .00
1.56 LRZET L0000 . Q000 25.8 .00
1.58 L2324 . D000 . D000 8.4 .00
1.60 . 23R4 . 0002 . 0001 .9 . Q0
1.62 . 2444 . 0004 . 0002 .0 . OO0
2.36 . 7065 . 1790 .0128 .0 . A5
2.738 . 7901 L1920 L0131 .0 .48
2.40 .8176 . 2054 .0134 .0 ‘ .47
2.4 L8371 L2190 0 L0136 s .48
2. 44 . a0 L 2ERY L0179 e .49
2.44 .8841 L2471 L0142 .0 .49
Z.48 L9076 L2615 .0144 .0 LD
2.50 L PTOR . 2756 L0141 L0 LS50
2R .97 L2796 . 0040 ') .24
2.54 . 9430 . 28734 . 0040 L0 15
?. 56 . 9494 . 2876 L G040 .0 .14
2.58 L9557 L2917 . Q040 .0 .14
2. 60 L9621 . 2957 L0041 .0 .14

HYDROGRAFPH FEAK= 5O cfs

TIME T0O PEAkK= 2.48 Hours

FUNOFF VOLUME= .04 Acre-Feet
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Trapezoidal Channel Flow Calculations using Mannings Equation

Client:
Project No.:
Channel Section:

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

CALCULATION:
{Velocity Check)

Valley Camp Coal Company

007.11.100
Ditch D-16BR

Design Flow:
Bottom Width:

Side Slopel:
Side SlopeZ:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

Depth {(Min. Flow):
Bn/1.49(5)1/2=
ALRY2/3=

Required Depth:
Area:s )
FPerimeter:
Hydraulic Hadius:
Velocity:
Riprap Ck (V<57):
Depth (Max. Flow):
Gn/1.49(8)1/2=
AR)Y 2/ 3=

Required Depth:
Area:

Ferimeter:
Hydraulic Radius:
Velocity:

Riprap Ck {(V<G7?):

i o i+ et e i st Srsns b v SRt e FORS SR Potas et Feews viss e W et S0 AP Skt SO iy MOt MOt S4bde Sinte Gdes Sie fotae SO0S Soe Sern Semen S e e et S0 e SV S S s o Mt s e Seoeb LGP HRAY SRS Srert e S Goetr M0 Sones Shese Smbes Fooee mas s 0000 ERS St

DESIGN CRITERIA:

Bottom Width:

Side Slope 1:

Side Slope 2:

Min. Bottom Slope
Mar. Bottom Slope
Min. Channel Depth
Riprap:

Dates 12-May-89
Time: QF: 5% AM
Computed: FPGEH
UNITS
0.50 T cfs
0.0 feet
2.0 _1/m}
2.0 1/m2
0. 030
0.01  ft/Ft
.10 ft/ft
Q.50 feet
Q. 40 feet
0. 101
0.102
0.0 feet
0,32 | _ft2
1.79 feet
.18 feet
" 1.96 ft/sec
Not Needed
0,26 feet
0,032
Q0,032
0.76 feet
0.14 ft2
1.14 feet
0.12 feet
.70 ft/sec
Not Needed
0,0 feet
2.0 1/mil
2.0 1/m2
H .01 ft/Ft
: Q.10 ft/ft
. 0,90 feet
Not Needed

e o v a4 abres e Sir Simts Soeon Sk S oy e Gl e g SO P eSS Bare GAr T o s ASLAL SOUMS St Sowe Satas St damm Somm) EPNS Sabed SPRLS Shess S et et e ST SoE BoTSe SMU: $MrRS Seabe SKL Sewim MY Mabin e BT PSS SRS SOaie SAaFe S4RbS A P e et S ARG GH0be SHe Thmem S

Comment:
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PROJECT @ Valley Camp Coal - D-188 Runoff Calculation

AREA= 2.1 ACRES

AVERAGE BASIM SILOPE= 43,0 PERCENT
CURVE NUMEBER= 78.1

DESIGN STORM= 1.55 INCHES

STORM DURATION= 6.0 HOURS

HYDRAWL.IC LENGTH= 750. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0453 HOURS OFCFS= 35.03 CFS P IN=16.5406 INCHES
C3= 81.5285 ITERATIONS= 8 SCS &-hour
ACCUMULATED RAINFALL UNIT QUTFLOW
TIME RAINFALL RUNOFF EXCESS HYDROGRAPH HYDROBRAFH
HOURS INCHES INCHES INCHES ~ CF8 = . _CFS
2.18 L5582 L0000 L0000 .0 . 00
2.19 L5755 . Q000 « Q000 7.1 . 00
2.21 . 5929 . 0004 . Q003 26.8 . L. 00
2.22 L1072 . D009 . 0005 35.0 .01
2.24 L6275 L0015 . 0007 29.6 L0
2.25 . 6448 L0024 . 0009 19.7 .05
2.27 L6272 L0035 L0018 11.3 .08
2.2 L E795 . 0048 L0013 5.8 10
2.30 . 69468 L0047 L0015 2.8 .13
2.3t L7142 . 0080 L0017 1.3 .16
2.3 L7IE . 0098 L0018 .5 .18
2.3 .7488 L0118 . 0020 .2 .21
2.38 L THEZ L0140 L0022 L0 .24
2.3 . 783 L0144 L0024 L0 .26
2.39 . 8008 .0189 L0025 .0 .29
2. 40 .8182 L0216 L0027 0 .31
2.42 L B35S L0245 . O0RY L0 .34
2. 473 . 8528 L0275 030 ) .36
2.45 L8702 . 0307 LQO32 .0 .38
2. 46 . 8875 . 0341 . 0034 .0 .41
2.48 . 9048 L0376 . Q075 LO .47
2.49 L9221 L0412 . 0037 L0 .45
2.51 . 93IR8 L0475 L0027 ) .46
2L.ED LOETR L0444 L0010 el .47
2.54 .5419 . 04548 L0010 e .36
2.55 . Fa68 L0887 L0011 .0 .29
2.57 L9517 L0877 © L0011 .0 .23
7. 508 . FEAD . 0488 L0013 L0 .19
2.60 .P607 . 0499 L0011 .0 17
HYDROGRAFH FEAK= .46 cfs
TIME TO PEAK= 2.51 Hours

RUNOFF VOILUME= .05 Acre-Feet
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Trapezoidal Channel Flow Calculations using Mannings Equation

Client:
Project No.:
Channel Section:

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

CALCUL ATION:
Velocity Check)

DESIGN CRITERIA:

ot S010n v e P i S ot St 00 s S oot s s St St iy Sbar

Comment :

Valley Camp Coal Company

007.11.100
Ditch D-18A

Design Flow:
Bottom Width:

Side Slopel:

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

Depth {(Min. Flow):
Bn/1.49(5)1/2=
A(RY2/ 3=

Required Depths:
Area:

Perimeter:
Hydraulic Radius:
Velocity:

Riprap Ck (VI57):

Depth {(Max. Flow)
On/1.49{(8)1/2=
AR 2/ D=

L3

Reguired Depth:
Area: :
Ferimeter:
Hydraulic Radiue:
Velcocity:

Fiprap Ck (V<357):

Bottom Width:

Side Slope 1:

Side Slope Z2:

Min. Bottom Slope:
Max. Bottom Slope:
Channel Depth:
Riprap:

0.46
0.0
2.(’

0,030

0.02
0.05
0.50

0.34
0.066
0.066

0.84
0.23
1.52
0.15
1.99

1/m2

Date:
Time:

10-May-89
03100 PM

Computed: PGH

UNITS
cfs

feet

1/ml

ft/ft
ft/ft
feet

feet

feet
ft2
feet
feet
ft/sec

Not Needed

0.29
0.042
0,047

.79
Q.17
1.30
0.1%

2.73

feet

feet
ft2
feet
feet
ft/sec

Not Needed

- e Sa00s 42000 o e o Gty Vs hvmt s s LAtk S S s Sed et ekt ks b Safes e R s s A Siacr Sewen Seren SuEre AR AMMme Shvin Sebet Ahewm SeHR PLA 4144 SAbee kb e 03 FTRMS i bt by Smere $0uge Sadia SR S Feive e Subee e Saiae St Sy TS G S s Mo S S S

0,0 feet

2.0 1/mi

2.0 1/m2
0,02 ft/Ft
0,09 ft/ft
Q.84 feet
Not Needed
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FROJECT : Valley Camp Coal - D-18R Runoff Calculations

AREA= 1.6 ACRES

AVERAGE BASIN SLOFE= 34.8 PERCENT
CURVE NUMEBER= 82.3

DESIGN STORM= 1.55 INCHES

STORM DURATION= 6.0 HOURS

HYDRAUL.IC LENGTH= 850. FEET
MINIMUM INFILTRATION RATE= ,00 IN/HR

F= .0488 HOURS QPCFS= 25.56 CFS GFIN=15,3608 INCHES
C3= 75.7135 ITERATIONS= 8 8CS 6-hour
ACCUMULATED U RAINFALL UNIT OUTFLOW

TIME RAINFALL RUNOFF EXCESS HYDROGRAFH HYDROGRAPH
HOURS INCHES INCHES INCHES  CF8 _ = CFS . _ _.
2.05 L1553 L0000 L0000 .0 .00
2.07 L4340 . 0000 . 0000 5.2 .00
2.08 L4527 L0002 L0002 19.6 .00
2.10 L4713 . 0008 . 0005 25.6 .00
2.12 . 4900 L0016 . Q008 21.6 .02
2.13 L5087 L0028 L0011 14.4 .04
2.15 L5274 0042 L0014 8.2 .07
2.17 5460 L0059 L0017 4.2 .09
2.18 5647 . Q079 LO0Z0 2.0 .12
2.20 L5834 L0102 L0023 .9 15
2.2 L6021 L0127 L0025 , .4 .18
2.23 207 L0155 . 0028 .2 21
2.25 6394 L0186 LO030 .0 .24
2.41 .8261 L0616 L0053 O .48
2.43 .8448 L0670 . 0055 L0 .50
2.44 L8635 Q727 L0054 L0 52
2.46 .8821 L0785 Ealulats] L0 .54
2.47 . 9008 . 0845 « Q060 .0 .56
2.49 L9195 L0907 L0062 .0 .58
2.51 L9322 . 0950 L0043 L0 .59
2.52 LOETE L0968 L0017 L0 .55
2.54 L9427 L0985 L0017 .0 .46
2.56 9473 L1003 0018 .0 .36
2.57 L9524 L1020 L0018 .0 .28
2.59 L9574 .10%8 L0018 .0 .23
2.60 L9625 L1086 o018 ) .21

HYDROGRAFH FEAK= .59 cfs

TIME TO FEAK= 2.51 Hours

RUNOFF VOLUME= 085 Acre-Feet
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FERCENT

EET
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)
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i
IONG=
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EXCESS
I

UNIT

CFs5

L OO0
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L0012

e

LOG1E H
L0118 2.9
L3P0 TE.E
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LOOL0 .
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7. 6803
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Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Co. Date: 12-Jul-89
Froject No.: 007.11.100 Time: 02:31 FM
Channel Section: D-19A Computed: DEH
UNITS
GENERAL CRITERIA: Design Flow: 0.74 cfs
Bottom Width: 0.0 feet
Side Slopel: 2.0 1/ml
Side Blopel: 2.0 1/m2
Friction Factor: 0.030 S
Min. Bottom Blope: - 0,030 - $t/ft - e
Max. Bottom Slope: 0.040 ft/7ft
Freeboard: .50 feet
CALCULATION: Depth (Min. 8): 0.38 feet
(Channel Depth) Gn/1.49(8)1/2= 0.086
A(RIZ/3= 0.086
Required Depth: 0.88 feet
Area: 0.28 ft2
Ferimeter: 1.68 feet
Hydraulic Radius: Q.17 feet
Velocity: 2.63 ft/sec
Riprap Ck (V<87): Not Needed
CALCULATION: Depth (Max. S): 0.36 feet
(Velocity Check) Gn/1.49(S)1/2= 0.075
. A(RIZ/ 3= 0.077
Required Depth: .86 feet
Area: 0.26 ft2
Perimeter: 1.61 feet
Hydraulic Radius: 0.16 feet
Velocity: 2.85 ft/sec
Riprap Ek (V<57 Not Needed
DESIGN CRITERIA: Bottom Width: 0.0 feet
Side Slope 1: 2.0 1/m1
Side Slope 2: 2.0 1/m2
Min. Bottom Slope: 3.0 7%
Max. Bottom Slope: 4,0 7%
Min Channel Depth: 0.88 feet
Riprap (Min 8): Not Needed
Riprap (Max S): Not Needed
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v Valley Cann Coal — D-19R Runoff Calculation

L5 ACRES

13 N S
UM E Fos 7H.0 )

DESIEN STORM=  1.55 INCHES

STORM DURATION= 6.0 HOURS

HYDRAULIC LENGTHs= 625, FEET

CMINIMUM TNFILTRATION RATE= .00 IN/HR

U7 PERCENT

TE= 1175 HOURE QFCFS= I.21 CF6 QF IN= G606 INCHES

I A ITERATIONG= 1 SC8 6-hour

R R NN oIS o ERmm LS Em I I s e s o

RATINFALL UNIT
EXCESS

ACCLMULATED
TIME <O TNF AL
HOURE

DUTFL.OW
RUNOFF HYDROGRAFH

INCHES

e . alelnly} L OD00 . O
LG0T L0001 2
PEsIeiar L OO05 1
L0168 melaler 2.1
RIS A L0014 2.9
L0047 LOOLE T.2
W GOET w0202 .0
L QDTS L OOZ2E 2.5
LO12E 00T 2.0
SO156 X 1.2
L0l LOGRG 1.0
Q203 0011 .7
L0214 2011 S

PRATED I . P~
L1l P
LG L .1
SO0 e
L2012 LD
OG22 L0
LO01E L

HYDROGRAFH FEaR=
TIME TO FEAK=
RUNCFF  VOLUME=

cfs
Hours
L0 Acre-Feet

b o T oo " ey — * g Lig TPy bsiacs oo Bie 2 ek 2o Ty C o
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PROJECT ¢ VALLEY CAMP - DITCH D-Z1 RUNOFF DESIGN

AREA= 11.6 ACRES

AVERAGE BASIN SLOFE= §0.0 FERCENT
CURVE NUMBER= 70.9

DESIGN STORM= 1.3% INCHES

STORM DURATION= 6.0 HOURS

HYDRAULIC LENGTH= 2070. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TF= .1176 HOURS QFCF8= 74.57 CFS QFIN= 6.3747 INCHES
C3= 31.4210 ITERATIONS= 8 §C8 6—hour
R N N T T T RN N N N T T T T T T T T T TSNS ENSENEESE=S
ACCUMULATED RAINFALL UNIT - OUTFLOW
TIME RAINFALL RUNOFF EXCESS HYDROGRAFPH HYDROGRAFH
HOURS INCHES INCHES INCHES CFs CFS
443233 4 4t 3 3414+ 3 31 3 3 13-t 3 4t 33 332 42134t 144t 2 2 12
2.40 8103 « 0000 » 0000 * W0 .00
2.42 8423 - 0000 - 0000 3.7 « Q0
2.45 8693 L0002 0002 23.2 « 00
2.47 L8963 . 0008 0006 49 .35 .00
2.49 9233 L0017 . 0009 68.9 QO3
2.82 «93530 L0023 . Q008 74.6 . Q7
2.094 9428 0026 « 000 &67.8 .12
2.56 . F501 « QO30 » 0004 59.0 .16
2.59 .9574 L0034 . 0004 46.1 19
2.61 <2647 L0038 0004 34.0 . 20
2.64 9719 L0042 . 0004 24.0 <21
2.66 9792 . 0047 « 0005 16.3 21
2.68 » 7865 . L0082 . 0005 10.7 .21
2.71 .9938 LQ0%7 L0005 6.9 .21
2.73 l1.0011 00862 Q000 4.3 « 22
2.75 1.0084 L0068 . 0006 2.7 . 22
2.78 1.0157 LO073 - 0006 1.6 « 23
2.80 1.0230 Q079 - Q006 1.0 « 24
2.82 1.0303 « 0085 . 0006 b «25
2.85 1.0376 Q092 - 0006 o3 26
2.87 1.0449 . Q099 « 0007 2 27
2.89 1.0822 L0105 . 0007 .1 . 2
2.92 1.059%5 L0112 . 0007 .0 .29
3.39 1.1813 L0262 . 0008 L0 39
3.41 1.1871 L0271 . Q009 .0 39
3.44 1.1930 L0279 . 0009 .0 .40
3.46 1.1988 .0288 . 0009 .0 .41
.48 1.2046 . 0297 Melelel 0 .41
3.51 1.2100 « 0303 . Q008 -0 .42
3.83 1.2140 LO312 0006 .0 .42
3.5895 1.2180 0318 0006 .0 42
.08 1.2220 L0325 - 0006 .0 .41
J.60 1.2261 «O331 « Q007 «0Q «40
3.6

2 1.2301 0338 « 0007 0 .38

g o e s s s sy s s s o= 1 S g e o gouns s oo S o o o s o e e e o=
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FPROJECT : VALLEY CAMF ~ DITCH D-21 RUNOFF DESIGN
(Continued)

- ACCUMULATED : RAINFALL UNIT QUTFLOW
TIME RAINFALL RUNOFF EXCESS HYDROGRAFH HYDROGRAFH
HOURS INCHES = INCHES INCHES CFS CFSg

RS 3 T 1 e o g S s e 8 Y s 35

— J.65 1.2341 0344 Q007 .Q 7

I.67 1.23781 L0351 « 0007 O « 35
- HYDROGRAFH PEAK= 42 cfs
TIME TO PEAk= J3.93 Hours
RUNOFF VOLUME= _ .10 Acre~Feet
v~

O e gy
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FROJECT

AREA= 1.5
AVERAGE BASIN
CURVE NUMBER=
DESIGN STORM=

ACRES
SLOPE=
75.0

VALLEY CAMF ~ DITCH D-25A RUNOFF DESIGN

44 .0 PERCENT

1.55 INCHES

STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 775. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR
TP= ,0304 HOURS QAFCFS= 22.50 CFS OFIN=14.8782 INCHES
C3= 73.3348 ITERATIONS= 8 SCS é6—~hour -
g Tt
ACCUMULATED RAINFALL UNIT QUTFLOW
TIME RAINFALL RUNOFF EXCESS HYDROGRAFH HYDROGRAFH
HOURS INCHES " INCHES  INCHES CFs 'CFS
I3 b S g S o S e EommmEmmE IRy
2.27 o639 « QQOQ0 Melelele) .0 « Q0
2.28 L6783 . Q000 » Q0Q0 2.1 00
2.29 . 6928 - Q002 . Q002 11.0 « Q0
2.31 L7072 L0008 Q003 19.46 « Q0
2.32 . 7217 » Q009 . Q004 22.8 « Q0
2.3% 7362 L0014 L Q005 20.4 LO2
2.34 L7506 L0021 0006 15.9 O3
2.36 L7651 0028 « Q008 11.1 .04
2.37 7798 L0037 L Q009 7.2 .08
2.38 « 7940 0047 0010 4.4 06
2.39 L8084 Q058 L0011 2.6 .08
2.41 822 L0070 L0012 1.9 .09
2.42 L8373 . Q083 LQ013 .8 10
2.43 8518 L0097 0014 .4 « 12
2.44 . B662 L0113 L0015 . 2 .13
2.46 . 8807 L0129 L0016 .1 .14
2.47 .B251 .0147 L0017 .0 .16
2.48 . 096 L0165 L0018 .0 -17
2.49 L2240 Q184 L0019 .0 .18
2.91 L2323 0196 0012 -0 .19
2.92 PI62 L0202 L Q006 L0 .19
2.93 7401 L0207 L0006 .0 .18
2.55 . 7440 L0213 . Q006 L0 .16
2.596 2479 L0219 Q006 0O .13
2.%7 L2518 L0225 . 0006 QO .11
2.98 L2387 L0231 L0006 .0 .10
2.60 . 2896 L0237 L0006 o) el
. <
HYDROGRAFPH FEAK= .19 cfs ()w7 4Vv
TIME TO PEAkK= 2.92 Hours
RUNOFF VOLUME= .02 Acre-Feet
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ACCUMULATED
RAINFALL
INCHES

TIME
HOURE

- RUNGFF

RAINFALL
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RO CT o Veldlley Camp Coal — D=-IZ9E funodf Calculation

1.2 ARRER
NOGLOFE
3 § 78.7
TEN STORM= 1.5 INCHES

<M DURAT ION== 6.0 HDURS

DRAUL IO LENETH= 440, FEET

SIMUM INFILTRATION RATE=  L,00 IN/HR

&b Y FERCENT

LOZEE HOURS OFCF = I8.95 CFS5 QF IN=Z2.169% INCHES
BRL AL ITERATIONS= a8 8CS 6&—hour

LULATED RABINFALL UNIT : OUTFLOW

M
TIiME AINFALL RUNOFF . EXCESS . HYDRUOGRAFH HYDROGRAFH.
INC

HOLIRS CHES INCHES INCHES CFSs CFs
LER0R L D000 . Q000 L0 .00
LS8 59 - D000 IQ.0 .00
L STEE 004 2.5 L0O1
L EOOE z 009 1.4 .34
NENAY L0RE SO014 .1 0Dé

) S O045 L1 L0 .09
L 6B L DO LR L0 ~
L 707 O
P FIIE L0128 LO0TE L0 b

e 760 L1864 L QD36 S ¢ . 19
LTETE LOECE L0041 .0 ey

LE1A0 DRSO L D0AS L0 2
s407 L3293 L0049 8] 25

L0036 .0 27
L0407 . Q 29
LOEET .0 o1
049G L0 21
LOTL7 SOGL7 .01 12

L0018 .0 10

L0 L0 el

-0 10

21 cfs
Z.49 Hours
RUNTFF VOLUME = LOE Arre-Feetl

i

TIME TO FEAK

HYDROGRAOPH FEAK
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“ROGECT @ Vallev Camp Coal - Ditch D-30 Runoff Calculation
AREA= 12.2 ACRES

AVERAGE BASIN SLOFE= 44.1 FPERCENT

CURVE NUMBER= 82.8

DESIGN STORM= 1.55 INCHES

STORM DURATION= 6.0 HOURS

HYDRAUL IC LENGTH= 1450, FEET )

MINIMUM INFILTRATION RATE= .00 IN/HR

TE= 0654 HOURS AFCF 8= 142.22 CFS GFIN=11.4670 INCHES
Ci= 56.5206 ITERATIONS= 8 SCS é&—-hour
ACCUMUL.ATED - RAINFALL - UNIT - OUTFLOW
TIME RAINFALL RUNOFF 'EXCESS HYDROGRAFH HYDROGRAFH
HOURS INCHES INCHES INCHES CFS ~ CFs
2.04 L B067 LO000 T L0000 « 0O OO0
2.06 4254 L QOO0 . QOO0 * 13.8 .00
2.08 L4442 L Q004 L0003 69.6 ety
2.09 LA629 L0011 L0007 123, .04
2.11 .4817 L QO20 L0010 142.2 .11
2.13 L5004 LQ0Z3 SOOLE 128.8 L 22
2.14 L5192 L0045 L0016 100.3 =
2.16 LSEBO . QQ&8 LOOLG 70.4 06
2.17 l1-v4 L0090 LOOR2 45.8 .76
2.19 LS785 L0114 L0024 z28.1 .97
2.21 L5942 L0142 L CROR27 16.4 1.19
2.22 L6130 L0171 LOQE0 2.3 1.41
2.2 L6E17 Q204 LOOE2 S.1 1.62
2.26 L 505 LO23I9 Q075 2.7 1.83
2.27 LOEFE L0276 L0037 1.4 2.03
2.29 . 6880 L0F16 . Q040 .7 2.24
2.31 L7067 L0358 L0042 -4 2.43
2.E2 L7255 L0403 L0044 2 2.62
Z2.34 . 7442 L0449 L0047 L0 2.81
A . 7EE0 L0498 L0049 .0 2.99
2.37 .7818 L0549 L0051 .0 I.17
2.39 L BO05 Q602 LO0O52 .0 oA
2.40 L8193 L0657 L0055 L0 T.02
2.4% . 8380 L0714 L Q0BT . Z.68
2.44 8568 L0773 L Q059 L0 z.84
2.4%5 L8755 L0834 L QObL L0 4,00
2.47 8943 .OB97 LO06T .0 : 4.16
2.49 cFLED L0962 L Q065 O 4 .31
2.50 LFIO5E L0232 LO062 .Q 4.45
2.592 L2555 L1041 L0018 .G 4.50
2.593 L7406 L1060 L0118 .0 4,27
2.55 9457 L1078 L0018 .0 3.77
2.97 . 2508 . 1097 L0019 .0 3.17
2.58 L9588 L1115 L0019 .0 2.62
2.60 £ 2609 .1134 L0019 .0 2.19
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FROJECT @ Valley Camo Coal -~ Ditch D-30 Runoff Ca]cuiation
(Continued)
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ACCUMULATED RAINFALL UNIT CUTFLOW
TIME RAINFALL RUNQFF EXCESS HYDROGRAPH HYDROGRAFH
HOURS INCHES INCHES INCHES CFg CFS
2.62 «F6HE60 L1153 L0019 .0 1.89
HYDROGRAFH FEAE= 4,50 c+s
TIME TO FEAK= 2.52 Hours

RUNOFF VOLUME= 41 Acre-Feet
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FROJECT 0 Valley Camp Coal - D=31 Runoff Calculations

ARE A= 3.3 ACRES

AVERAGE BASIN SLOPE= 40.0 PERCENT
CURVE NUMBER= 84,73

—_ DESIGN STORM= 1.5%5 INCHES

STORM DURATION= 4.0 HOURS

HYDFEALL.IC LENGTH= 700. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .03%65 HOUKS QFCFS= &8. 46 CFS QP IN=20.572% INCHES
F3=101. 4008 ITERATIONS= 8 SCS b6-hour
ACCUMULATED CRAINFALL . . UNIT = OUTFLOW
— TIME RAINFALL  RUNOFF  EXCESS  HYDROGRAPH HYDROGRAFH
HOURS INCHES INCHES INCHES CFS CFs
T e T T T T T T T L T s o T, T T L B T T o S D e T L i T e A T o e o T T T T e S S S T S N S Em T o Ea s e En e o T s
2.01 . TE26 . Q000 . 0000 .0 .00
- 2,02 .3IB3S . Q000 . 0000 3.5 . 00
2.04 .A0484 . 0005 . 0005 &8.5 LO2
2. 06 LA25T L0015 . OO0 48.3 .07
— 2.08 L4862 L0028 ., L0014 22.0 .13
2,10 LALT7 L0046 L0018 7.9 .21
2.11 . 4880 L0068 L0022 2.4 .28
_ 2,13 L5089 Q097 L 0026 .7 .3
2.15 L5299 L0123 L0029 .2 .47
2.17 . 5508 L0156 LODTE .0 . S0
- 2.79 L8017 . 0804 o T ) 1.21
2.41 L8224 LOB7 S LT .0 1.25
2.472 . 8435 L0951 LTS L0 1.30
—_ Z. 44 . 8644 L1028 L0077 e 1.35
2. 46 . 8857 L1107 L0079 .0 1.39
?.48 L P06 . 1189 L0082 .0 1.4%
2.50 L5271 L1273 . 0084 L0 1.48
. 2.52 . 9349 . 1304 L D032 .0 1.3%
2,53 L4085 L1328 L0023 s .97
2. ES . 944672 .13 L0023 .0 v
- 2.57 L9518 L1375 L0024 L0 L5
2.59 . 9575 . 1398 . 0024 e ¥
2.61 . 9631 .1422 L0024 .0 .44
HYDROGRAFH FPEAK= 1.48 cfs
TIME TO PEAK= . 2.50 Hours
- RUNOFF VOLUME= .13 Acre-Feet
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FROJECT = Valley Camp Coal — D320,

ARE A= 3.9 ACRES

AVERAGE BASIN SLOFE= 48.& PERCENT
CURVE NUMEBRER= 73.8

DESIGN STORM= 1.55 INCHES

STORM DURATION= &. 0 HOURS

HYDRAULIC LENGTH= 820. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

D228 Runoff Calculations

ghine semes St gmase smee sawer Shany fes SRt S gmase St Suim mam grem SUTLT deaie S gk SE: otk Shues seave Mves Iy Saste mase Setet ST Shim smmas Swmvy et T SOeds STuis Mam Soswr smias Setas fAnes Sofer Srvie devuy deses bemm Sume gaves SEEE? ST S terw mew SN g guaa mew S save sawe sy fhes
Sn e I S SR A I TR DD 2 RN A5 I A S S T I RS R 2 e Nl T e e S T S e S R A S I SN S I m SN I S I I I I S I S I SR E RN IR I IR
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CFS GFIN=14.4441 INCH
SCS 6-hour -
UNIT C OQUTFLOW
HYDROGRAFPH HYDROGRAPH
CFS CFSs
.0 . 00
17.4 R ls)
65.8 . 00
85.9 . O3
72.6 Q7
48, 3 .12
27.6 .18
14.2 .25
6.8 32
Z. 1 . 39
1.3 « 4é
] . A
. 2 . o8
) .56
L0 .39
-0 AT
] .32
L0 . 27
.0 . 25

ST S e tee e o T s e St e e teme S i e sumne oo Secs sy v g me puwi s v iy oas T st 0 Sre s s geoe o0 S0 v s et Sy vt s e ST dar Somm ST S e e ™ e S e dn S e g g T

TR= .0319 HOURS OFCFS= 85.93
3= 71,1952 ITERATIONG= 8
ACCUMULATED RAINFALL

TIME ROINFALL RUNOFF EXCESS

HOURS INCHES INCHES = INCHES
2.30 » 7032 . 0000 . Q000
2,322 . 7230 - Q000 . QOO0
2,34 . 7429 »OO03F L ODO3R
2,35 . TE27 » Q008 « D005
2.37 . 7826 LO01S . 0007
2.739 - 8024 L0023 . Q009
2.41 8225 . 0034 L0011
2.42 8421 L0047 LOD1E
2.44 . B620 - 0062 L0015
2.46 .8818 L0079 L0017
2.48 P17 L 009g L0019
2.49 L9216 L0119 Q021
2.51 . FIEN L0132 LOOLE
2.53 . 385 L0138 - D004
2.54 . 74738 L0144 » D006
2,54 - F492 L0151 » 0006
2.58 . P545 .0158 » Q007
2.60 - 9599 L0164 . QD07
2.61 - PHTE L0171 0007

HYDROGRAFH PEAK= L858 cfs

TIME TO PEAK= 2.31 Houwrs

RUNOFF VOLUME= .08 Acre-Feet

ES
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FROJECT ¢ Valley Camn Coal - Ditch D-3Z3A Runoff Calculation

AREA== 14.2 ACRES

AVERAGE BASIN SLOFE= 42.7% FERCENT
CURVE NUMBRER= 83.4

DESIGN STORM= 1.55 INCHES

STORM DURATION= 6.0 HOURS

HYDRAUL.IC LENGTH= 2000. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TR= .0847 HOURS QFCFS= 127.74 CFS QFIN= 8.8588 INCHES
CZ= 43,6652 ITERATIONG:= 8 SC8 6~hour
ACCUMULATED RAINFALL CUNIT T OUTFLOW
TIME RAINFALL RUNOFF EXCESS HYDROGRAFPH HYDROGRAFH
HOURS INCHES INCHES - INCHES CFS CFS
2,03 - EGEO » QD00 L0000 .0 Q0
2.05 412 LO00Y L0001 6.4 00
2.07 4318 L0006 L Q005 39.7 » QO
2.08 A512 L0014 . 0008 84.8 L0
2.10 A707 L0026 L0012 117.3 09
2.12 L4901 L0041 L0015 127.7 .19
2.13 o095 LQO59 L0018 119.7 Yy
2.13 L9289 L0081 L0022 101.0 « S22
2.17 . 04873 L0105 L Q02 79.0 .74
2.18 o678 LO13E3 L0028 98.3 97
2.20 .SB72 L0164 L0 , 41.1 1.22
2.22 L6086 L0198 - QO34 27.9 1.48
2.23 AZEHO LO2E4 L OO3E 18.4 1.74
2.2% 454 LQ27 5 Q039 11.8 2.00
2.2 6649 LOB1E Q047 7.4 2.2
2.29 . 68473 L DI60 Q044 4.6 2.81
2,30 LTORT L0407 L0047 2.8 2.76
2.7 L7231 L0458 L0049 1.7 I.00
Z.34 7425 L Q08 L0052 1.0 JI.25
2.35 « 7EHE20 et L Q054 ) 3.46
2.37 . 7814 L0619 meleiayy - .69
259 . 8008 L0678 . QO59 « 2 3.90
2.40 LB202 L0739 L0061 -1 4.12
Z2.42 .B396 . 0802 LO06T L0 4.3%
Z2.44 8591 L0867 0065 .0 4.53
2.46 . 8785 934 Q067 e 4,73
2.47 .8979 LA00E L0069 L0 4.92
2.4%9 LF173 L1074 LOO71 0 S.11
2.51 2218 1129 L0054 .0 5.28
2.92 L9371 1149 «QOZ0 L0 S5.36
2.94 “F42% . 11469 Q020 Y S5.23
2.96 9476 .1189 «OOZ20 -0 4.87
2.97 2528 L1209 L0020 .0 4.35
Z2.599 L2581 L1220 0020 -0 3.78

2.61 -G63EE 1280 L0021 0 3.2

et ahneh s i S0t SO e vt Setts PSS Tt ST SO S SOdh T S SO0 P Sorer Aty S SR vum Smen mee WS feest e S Stk Armm Smwe SO SN s Smser S ST fei S/ S0 SEN S st SOmM ST SLOG S SSaw Sme SSPM s e MM S sowv S T BT Du e
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FROJECT ¢+ Valley Camp Coal — Ditch D-33A Runoff Calculation
(Continued)
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ACCUMUL.ATED RAINFALL UNIT OUTFLOW
TIME RATNFALL RUNOFF EXCESS HYDROGRAFH HYDROGRAFH
HOURS INCHES INCHES INCHES CFg CFS
2.62 « 7686 «1271 L0021 .0 2.82
HYDROGRAFH FEAK= 5.36 cfs
*TIME TO FEAK= 2.52 Hours
RUNOFF VOLUME= .50 Acre-Feet
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FROJECT ¢ Valley Camp Coal - D-5B Runoff Calculations

ARE A= 2.8 ACRES

AVERAGE BASIN SLOFPE= 16.7 FERCENT
CURVE NUMBER= 91.5

DESIGN STORM= 1.5% INCHES

STORM DURATION= 4.0 HOURS

HYDRAUL IC LENGTH= 850, FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TH= . 0E00 HOURE OFCF8= 42.36 CFS PPIN=15.0016 INCHES
C3= 73,9430 ITERATIONS= a8 SC5 6-hour

ACCUMULATED RAINFALL UNIT OUTFLOW

TIME RAINFALL RUNOFF EXCESS HYDROGRAPH HYDROGRAPH
HOURS INCHES INCHES INCHES CFSs CFSs

T R RS EENm oS ESNSEo oSS mTm o oS s s s

25 L1837 « D000 elalalsl L0 M ale)
1.37 . 18&6 W« OO0 o 00 8.6 « Q0
1.38 . 1894 « OO0D0 « QOO0 2.5 . 00
1,40 el alelals! » D000 42.4 » 00
1.47 L 1951 » QOO0 - DO0O0 5.8 . 00
1.473 . 1979 « 002 « OO0 23.8 « 00
1.4%5 . 2008 - QD032 » D00 . b « Q03
1.47 L2036 L OO0 » D000 7.0 i ela
1.48 L 2065 « 004 D00 3.3 Ol
1.50 L2097 . D0 E L0001 1.5 .01
1.82 L2142 « 0008 « OO0V - .02
1.53 L2192 L0012 . Q003 .S . OF
1.5%5 L 2241 LTS L D004 .1 LOF
1.587 - 2290 L0019 - D004 ) .04
2,40 .81588 o 25446 L1322 . O 1.99
2.42 « EEED . B2OHTO L0124 « 0 2,032
2.47 . 8541 L2795 L0126 ) 2,05
Z2.4% . B7IEZ . 2G2T ~O127 e 2.08
2.47 L 8B9273 . A0 L0129 . 0 2.11
2.48 L ] W« 130 A 2.14
2.50 LOIOR L0129 ) 2.16
Z. 02 = FIE3 « T 6 « 2.09
2.53 . F405 - 0034 .0 1.80
2.55 947 B L4 Y » 0 1.41
2.57 . @508 0036 O 1.08
2,08 . FTED

D3 E -0 . 86

2,460 P612

HYDROGRAFH PEAK= 2.186 cfs
TIME TO PEAK= 2.50 Hours
RUNOFF VOLUME= .19 Acre-Feet
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FROJECT @ Valley Camp Coal ~ Ditch D-33B Runoff Calculation

AREA= 13.4 ACRES

AVERAGE BASIN BLOFE= .89 FERCENT
CURVE NUMEBRER= 8&.0

DESIGN 8TORM= 1.8% INCHES

STORM DURAT ION== 6.0 HOURS

HYDRAULIC LENGTH= 1630. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TE
o3

(I

Ln

0647 HOURS QFCF8= 156.591 CFS QFIN=11.5827 INCHES
7.0911 ITERATIONS= 8 85CS é6-hour

o et st s garme s maas Sk pewas e S e e e o e e Pt T over Sem Samt S S $Sa S sars Suakw Sl Pher SIS WM feim Sms terw S Sew it SOk fumi SaI S Sasi Sebty S MM SN ET St Sete S Simk SV dar Smme S feaw mm Seew sese e
R T N NS R T T T T N N I L N N T RN N N N N S T N TS SN eSS NS oo EEsEEESEEEsEsss

ACCUMULATED RAINFALL UNIT OUTFLOW
TIME RAINFALL RUNGOFF EXCESS HYDROGRAFH HYDROGRAFH
HOURS INCHES INCHES INCHES CFSs CFSs

T I S R R S S R S S T N N N RS SIS R
1.89 L3254 L0000 L0000 .0 . OO
1.91 cR301 « QOO0 « QOO0 14.9 « Q0
1.9% . 249 » OO00 » QOO0 76.7 « Q0
1.94 « D397 L0001 » QOO0 1%36.2 . Q0
1.96 . 444 LOO02 « QOO0 156.5 ~01
1.98 « 492 » OO0 L0001 141.7 « O
1.99 L 3ES0 Q005 L0001 110.3 .04
2.01 e BEH2 L OO0 alulela 77.4 «Ob
2.0Z . ABET - O0O20 LOO11 S50.3 .11
2.04 LAO2E » QDES 0014 0.9 iy
Z2.06 LA209 L QOB L0018 i8 ..1 « 40
2.07 L BE9E L0074 LOO22 10.2 O3
2.09 4580 LOLO00 LO025 Heb . 0
2.10 JATEHE L0128 L0229 3.0 1.19

2.12 4952 L0140 L0322 1.6 1.48
Z.14 LS 1ET7 Q195 «OOZE .8 1.77

2.158 LOEEE LOZEE L 0058 .4 2.06
2.17 . 55079 L0274 L0041 .2 2.54

2.19 L S694 L0318 L0044 e 2.61

2.41 L8254 L1191 0076 .0 S5.68
2.473 - 8480 L1269 L0078 .0 S.86
2.44 L8666 1349 . 0080 <0 6. O%
Z2.46 . 8831 . 14731 . Q082 o0 6.19
2.48 L FOET7 L1518 0084 . 6.36

£.49 CFR2E . 1600 $LO0BE -0 6,52
2.51 . 9IE9 <1650 . QOS50 -0 6.61

<.03 Y 14674 L0024 « 0D 6.44
2.594 G430 . 1698 - Q024 o0 S5.86

2.36 . 7480 L1721 L O02 .0 S5.03
2.57 » T30 .1745 L0024 .0 4.17
2.59 . 2580 L1770 L0024 « 0 3.45

2.61 . FHI0 L1794 L Q024 L0 2.91

HYDROGRAFH FPEAK= 6.61 ctfs
TIME TO FEAE= 2.91 Hours
RUNOFF VOLUME= 599 Acre-Feet



Trapezoidal Channel Flow Calculations using Mannings Equation

Client:
Froject No.:
Chanmel Section:

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

CALCULATION:
(Velocity Check)

Valley Camp Coal Company

O07.11.100
Diteh D-3ZE

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

Min. Bottom Slaope:
Max. Bottom Slope:

Freeboard:

Depth (Min. Flow):

n/1.49(8)1/2=
A(R) 2/ 5=

Required Depth:
Area:

Ferimeter:
Hydraulic Radius:
Velocity:

Riprap Ck (VL5731

Depth (Maw. Flow):
Gn/1.49(8)1 /2=
ACRIZ/E=

Required Depth:
Area:

Ferimeter:
Hydraulic Radius:
Velocity:

Riprap Chk (VL57):

Date: O05-May-8%
Times: 11:24 AM
Computed: DEH
UNITS
b.60 cfs
Q.0 feet
15.0 1/mi
2.0 i/m2
Q.030
0.04 ft/4t
Q.04 ft/t
Q.50 feet
Q.46 feet
Q.b6bb
0.668
0.96 feet
1.80 ft2
7 .94 feet
Q.23 feet
Z2.67  Ftisec
Not Needed
Q.44 feet
O.6bb
Q.668
0.96 feet
1.80 ft2
7 .94 feet
Q.23 feet
.67 Fft/sec

Not Needed

DESIGN CRITERIA:

EBottom Width:

Side Slope 1:

Side Slope 2:

Min. Bottom Slope:
Max. Bottom Slope:
Channel Depth:
Fiprap:

0,0
15.0
2.0
0.04
0,04
0.96

feet
1/ml
1/m2
ft/+t
ft/ft
feet

Not Needed

Comment:
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FROJECT ¢+ Vallev Camp Coal — Ditch D-324A Runofs Calculation

AREA= 1.5 ACRES

AVERAGE BAGIN SLOFE= 51.2 FPERCENT
CURVE NUMBER= 8%.0

DESIGN 8TORM= 1.55 INCHES

STORM DURATION= 6.0 HOURS

HYDRAULIC LENGTH= 450, FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= L0221 HOURS QFCF &= 44,52 CFB QF IN=33.95388 INCHES
A=1467 . 3829 ITERATIONS= (=] SC8 é6-hour

A T L T B N B T R T T L O O S R R N N N S T RS I N Emm N EmNEmTEIEE TR Esmmmsm T

ACCUMULATED RAINFALL UNIT OUTFL.OW
TIME RAINFALL RUNOFF EXCESS HYDROGRAFH HYDROGRAFH
HOURS INCHES INCHES INCHES CFg CFs

““““““““““““““““““““ ; e L s o T S T R N T e N N I s T T T N En
1.99 3529 L0000 L0000 .0 .00
2.01 L3677 L0001 LQ0O0 44 .5 00
2.03 L JQTO L Q009 - 00O0g 14,3 04
Z.0%8 L4183 LOO2F L0014 1.6 .08
2.08 L4437 L0044 W OOZ .1 .12
=10 Y NCTy) L0072 0027 -0 15
2.36 L7730 L0803 L 008G ] .51
2.39 . 7983 L0897 L0090 e td .54
2.41 L8236 L0991 Q094 L0 .56
2.43% L8450 L1088 L0097 L0 .58

2.4% -874% . 1189 L0101 . O .60
2.47 L8994 1295 0104 . O .62

2.80 L FEEH0 . 1400 L0107 L0 .64
2.2 - PEEE -1446 Q046 L0 - 37
2.54 . F42E . 1476 » QOE0 .0 22
2058 L7498 L1806 - OOEC -0 .19

2.58 LGE60 . 1306 » QOED .0 .18
2.61 LAY 1E&7 - QO .0 .18
2.63 - L1897 0031 20 .19

HYDROGRAFH FEAK
TIME TO FEAK= 2.50 Hours
RUNOFF VOLUME= 05 Acre-Feet

H
o
B
n
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Trapezoidal Channel Flow Calculations using Mannings Equation

Client:
Froject No.:
Charnnel Section:

GENERAL CRITERIA:

CALCULATION:
(Chanmnel Depth)

CALTULATION:
(Velocity Check)

Valley Camp Coal Company
007.11.100
Ditch D-34A

Design Flow:
Bottom Width:

Side Slopel:

Side Slopel:
Friction Factor:
Min. Bottom Slope:

Max. Bottom Slape:
Freeboard:

Depth (Min. Flow):
(n/1.49(8)1 /2=
AIR)Z/ 3=

Reguired Depth:
Area:
Ferimeter:
Hydraulic Radius:
Velocity:
Riprap Ck (V<57):
Depth (Max. Flow)
On/1.49¢(8)1/2=
AR 2/ 3=

Required Depth:
Areat '
Ferimeter:
Hydraulic Radius:
Velocity:

Fiprap Ck (V<57) s

Dates
Time:
Computed:
UNITS
0.64 cfs
0.0 feet
2.0 1/mil
2.0 1/m2
Q.00
0,02 ft/ft
Q.02 ft/+t
Q.30 feet
0.38 feet
Q.091
0,087
C.88 feet
0.2 £t
1.70 feet
0.17 feet
2.22 Ft/sec
Not Needed
0.8 feet
0O.091
Q.09
0,88 feet
Q.29 £t
1.70 feet
0.17 feet
2.22 Fft/sec

Not Needed

0G-May-89
10:35% AM
DEH

DESIGN CRITERIA:

Bottom Width:

Side Slope 1:

Side Slope 2:

Min. Hottom Slope:
Max . Bottom Slope:
Channel Depth:
FRiprap:

Q.0
2 .‘::)

2.0
O.0Z
0,02
Q.88

feat
1/m1
1/m2
ft/4t
ft/%¢
feet

Not Needed

Comment:



HANSEN e werr /o
nL E“ PROJECTY (T comrureo DEZ

smatune D~ 45
& LUCEmnc Y AT oare 5 AT BT

D-398
A Dist SXCEPT FOR M/&?&N APEA
To7AL Azea - 4354 00702 : 3.0 3¢
Ot Apea - 1% 007102 = 6.5
Orsr Hectt = Z5ac
FeciP = 1557 (10 v@-GH2)

l/m wWoewred (Co.

oA @
40 05 0.1565
90 25 0, 723
D: 0028 Rz 885,27
Hyp Lenerit = 670"
Siore:= 2lD X265 4100 - 509
. O #® 435460
Copres [Acoarions: Q- 185cH
(rtmner. DeSiend !
Swin= 2% TRY TP, (HAEL .
5/7’/&.)(5 5%
\AQZZ/ /
' ! Id: '.‘
4 z
7!0-5/
, RO LIDME rERd

 ——————E,




APPENDIX R614-301-742.310

Hydrologic Calculations
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Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Co. Date: 3I0-Jun-89
Froject No.: 007.11.100 Time: 04:21 PM
Channel Section: D-1 Computed: DEH
UNITS
GENERAL CRITERIA: Design Flow: .90 cfs
Bottom Width: 1.0 feet
Side Slopel: 2.0 1/mi
Side Slopel: 2.0 1/m2
Friction Factor: 0.030
Min. Bottom Slope: 0,030 ft/ft
Max. Bottom Slope: 0.050 ft/+¢
Freeboard: Q.50 feet
CALCULATION: Depth (Min. 8): Q.50 feet
(Channel Depth) Gn/1.49(8)1/2= 0.455
A(R)2/3= 0.457
Required Depth: 1.00 feet
Area: 1.00 ft2
Ferimeter: JF.24 feet
Hydraulic Radius: 0.31 feet
Velocity: 3.90 +Ft/sec
Riprap Ch (V<57): Not Needed
CALCULATION: Depth (Max. 8): 0.44 feet
(Velocity Check) Gn/1.49(8)1/2= 0.352
A(RIZ2/3= 0.353
Required Depth: 0.94 feet
Area: .83 12
Ferimeter: 2.97 feet
Hydraulic Radius: 0.28 feet
Velocity: 4.71 +Ft/sec
' Riprap Ck (V{57): Not Needed
DESIGN CRITERIA: Bottom Width: 1.0 feet
Side Slope 1: 2.0 1/m1
Side Slope 2: 2.0 1/m2
Min. Bottom Slope: J.0 %
Max. Bottom Slope: 5.0 %
Min Channel Depth: 1.00 feet
Riprap (Min 8): Not Needed
Riprap (Max 8): Not Needed
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FROJECT ¢ Valley Camp Coal - D=3 Runoff Calculations

AREA= S.6 ACRES

AVERAGE BASIN BLOPE= 41.8 PERCENT

CURVE NUMBER= 8%.5
DESIGN STORM= 1.55 INCHES

STORM DURATION= 6.0 HOURS
HYDRAUILIC LENGTH= 177%. FEET

MINIMUM INFILTRATION RATE= .00 IN/HR

TP=
£3=

. 0720 HOURS
51,3495

BPCFS= 58. 83
ITERATIONS= 8

CF8 OFIN=10.4178 INCHES

SCS &~-hour

T T A I I A T s DN IIINY IO IO IS RIS Sahem devm saten Sues fenes sanrm amuee rens saes gmase fedee S0kt fmuae B peves SR Srmes sames sowe SAN mu e ame samss ses Suist s s TSR SEer SO SN STy gmas asnim dasm J0SEe SS9 S SE Sege i ot ates i POt Wom
T TR S ST D A S A I S I ST R R R R T L i i R i I i O I T e R I A A A S I S A SN N I S RN IR IR e e e pn e A e rm et R

ACCUMULATED RAINFALL UNIT OUTFLOW
RAINFALL EXCESS HYDROGRAPH HYDROGRAPH
INCHES INCHES CF8 CFS

RUNGFF

OURS INCHES

I

1.93 « D00 - D000 o0 . OO0
1.94 » D000 - D000 3.0 )

[ e

1.948
1.97

. 000 . Q000

« QOO0

a4E « DD
1.99 RTR ol CO000 S4.0 iy
=G0 LY L D000 . 0001 =8.8 i els]
2.02 %74 . Q007 e lalels] 55.1 ale
o 07 ] LO01S . 0008 46.5 .02
2.048 07 SO024 L0011 Z6.4 .05
2,04 L2241 L 0040 0014 26.8 .10

2.07 4404 - QOE7 L0017 18.9 - 16
2.09 - 4571 L0077 - 0019 1z2.8 .24
2.10 47 T4 - D099 L D022 8.5 32
2.12 - 4901 L0123 Q025 S 4 42
2.13 s D AE 01E0 » D027 .4 .52
2.15 .23 . 0180 - OOED 2.1 Py
2.16 L 2397 L0212 » D032 1.3 .72
2.17 . DEAD - 0244 L D034 . 8 . 82
2.19 £ 9727 L D283 D036 -4 .92
2,20 . 5892 L OE21 . D09 -3 1,02
2.22 - 6057 2 OTET . 0041 .2 1.12

2. 23 . DGO » Q043

2.43 L8574 1197 . Q067 ) 2.30
2.4% . B899 L1265 - 0069 .0 2.36
2,44 . 8845 13RS T LT .0 2.43
2.48 OO . 1407 00714 « O 2.49
2.49 . 9195 L1479 L0073 ) 2.595
2.51 -9714 . 15734 L DEL R 2.60
2.82 L9361 . 1554 L0020 .0 2.61
255 . 2405 L1574 - D020 . O 2.53
2.559 . P450 L 1595 L0020 . 0 2,33
2,54 . 2425 L1615 . 0020 oD 2.07
2.58 L9539 . 1636 L0021 L0 1.80
2.859 . 9584 . 1EES L Q021 .0 1.54



FROJECT ¢+ Valley Camp Coal - D=3 Runoff Calculatione
{Continued)
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o
D
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Z i
=
D i
21
-
|
= i
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-

T T mir
PR EMDDH

L RUNOFF EXCESRS HYDROGRAFPH  HY
INCHES CFS CFs

Nz
IR B

2.61 2529 » 1677 Q021 0 1.33

HYDROGRAFH FEAK= 2.61 cfe
TIME TO FPEAkK= 2.52 Hours
RUMNOFF VOLUME= - 24 Acre-Feet



Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Co. Date: JI0-Jun-89
Froject No.t 007.11.100 © Time: 04:26 PM
Channel Section: D-3 Computed: DEH
UNITS
GENERAL CRITERIA: Design Flow: 2,61 cfs
Bottom Widths 0.0 feet
Side Slopel: 2.0 1/ml
Side Slopel: 2.0 1/m2
Friction Factor: 0.030
Min. Bottom Slope: 0.013 ft/7ft
Max. Bottom Slope: 0.015. ft/ft
Freeboard: 0.50 feet
CALCULATION: Depth (Min. S): 0.69 feet
(Channel Depth) Gn/1.49(S)1 /2= 0.430
A(RIZ2/3= 0.435
Required Depth: 1.1%9 feet
Areat 0.95 ft2
FPerimeter: J.09 feet
Hydraulic Radius: 0.31 feet
Velocity: 2.74 <ft/sec
Riprap Ck (V<5?): Not Needed
CALCULATION: Depth (May. S8): 0.69 feet
(Velocity Check) An/1.49¢(5)1/2= 0.430
A(R)2/3= 0.435
Required Depth: 1.19 feet
Area: 0.95 ft2
Ferimeter: 3.09 feet
Hydraulic Radius: 0.31 feet
Velocity: 2.74 +Ft/sec
Riprap Ck (V<57): Not Needed
DESIGN CRITERIA: Bottom Width:s 0.0 feet
Side Slope 1: 2.0 i/mi1
Side Slope 2: 2.0 1/m2
Min. Bottom Slope: 1.5 7%
Max. Bottom Slope: 1.5 A
Min Channel Depth: 1.19 feet
Riprap (Min 8): Not Needed
Riprap (Max 8)t@ Not Needed




Trapezoidal Channel Flow Calculations using Mannings Eauation

Client: Valley Camp Coal Co. ' Date: 3I0-Jun-89
Project No.: 007.11.100 Time: 04:55 PM
Channel Section: D-SE Computed: DEH
UNITS
GENERAL. CRITERIA: Design Flow: 2.16 cfs
Bottom Width: 2.0 feet
Side SBlopel: 2.0 i/ml
Side Slope2: 2.0 1/m2
Friction Factor: 0.030
Min. Bottom Slope: 0.030 ft/7ft
Max. Bottom Slope: 0.110 ft/+t
Freeboard: Q.50 feet
CALCULATION: Depth (Min. 8): Q.28 feet
(Channel Depth) Gn/1.49(8)1/2= 0.252
A(R) 2/ 3= 0.253
Required Depth: 0.78 feet
Area: 0.70 ft2
Ferimeter: 3.23 feet
Hydraulic Radius: 0.22 feet
Velocity: 3.08 <+t/sec
Riprap Ck (V<57): Not Needed
CALCULATION: Depth (Max. 8): 0.19 feet
(Velocity Check) Gn/1.49(8)1/2= 0.131
A(R)I2/3= 0.133
Required Depth: 0.69 feet
Area: 0.45 ft2
Ferimeter: 2.85 feet
Hydraulic Radius: ‘ 0.16 feet
Velocity: 4.78 Ft/sec
Riprap Ck (V<S?): Not Needed
DESIGN CRITERIA: Bottom Width: 2.0 feet
Side Slope 1: 2.0 1/mi
Side Blope 2: 2.0 1/m2
Min. Bottom Slope: 3.0 %
Max. Bottom Slope: 11.0 A
Min Channel Depth: 0.78 feet
Riprap (Min 8): Not Needed

Riprap (Max 8): Not Needed
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FROJECT @ Valley Camp Coal - D-é& Runoff Calculations
ARE A= 1.1 ACRES

AVERAGE HBASIN SLOPE= F.9 FERCENT

CURVE NUMEBER= Q1.0

DESIGN STORM= 1,55 IMCHES

STORM DURATIOM= 6.0 HOURS

HYDRAULIC LENGTH= S00. FEET

MINIMUM INFILTRATION RATE= .00 IN/HR

TH=  .0474 HOURS GFCFg= 19.17 CFS BFPIN=17.28%7 INCHES
C3= 85.1915 ITERATIONS= a SCS é~-hour

ACCUMULATED UNIT DUTFLOW
TIME RAINFALL RUNOFF EXCESE HYDROGRAFH HYDROGRAFH
HOURS INCHES INCHES INCHES CF& CFg

T R T L T o I L L T B T T L o e T T B I e O I O N R e S S o S e s e s s S e A I A N I s I I AN I e U o e

1.4X 1978 - QOO0 » OO0 . 0O . 00
1.4%5 » 2000 « QOD0 » QD00 3.9 el
1.44 £ 2025 - 0000 M elslsle] 14.7 00
1.47 » 2050 « 000 = D000 19.2 . Q0
1.49 . 2074 » 0000 « D000 16.2 . 00
1,50 A 2104 - D002 » D000 10.8 . OO
1.52 I « OOOT . Q001 6.2 . 00
1.53 L2189 . DDA - Q002 3.2 . OO0
1.58 . 2232 . Q006 » Q002 1.5 « OO0
1.564 2274 » D009 L QD02 .7 . O
1.549 « 2317 20011 » OO0 . S .01
1.59 » 2359 20014 » D003 .1 .02
1.461 » 2402 L0017 - 0005 . 0 .02
2.41 - B323 . 2480 0104 -0 .77
2.43 . 8489 . 2585 L0105 0 .78
2.44 . B&6ES . 2691 0106 « 0 .79
2.44 . 8821 . 2798 L0107 20 .80
2.47 - 8984 » 2907 L0108 . 0 . 81
2.4% L PLEE L I01 6 L0110 .0 B2
2,50 - FIOE . 5118 . D100 « O .82
2.502 - QRE0 . 2148 - DT 2 0 .79
2,57 - AN L3178 » DOED » 0 ¥
2.54 » 9439 . 3208 « OO0 L0 .53
2.56 - F484 RS C L Q0T .0 . 40
2.57 » T2 . J2A6F » D030 L0 . 52
2.89 - FET o SE00 « O3B0 0 . 28

HYDROGRAFH FPEAK= 282 cfs
TIiME TO PEAE= 2.30 Hours
RUNOFF VOLUME= .07 Acre-Feet
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FROJECT @ Valley Camp Coal ~ D-8A Runoff Calculations

AREA= . & ACRES

AVERAGE EBASIN SLOFE= 8.6 PERCENT
CURVE NUMBEFR= Q0,0

DESIGN STORM= 1.5%5 INCHES

STORM DURATION= &. 0 HOURS

HYDRAUL.IC LENGTH= 22%5. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TH= 02546 HOURS GFCFS= 17.71 CFS GPIN=29.2676 INCHES
C3=144, 2600 ITERATIOMS= g8 SC8 &6-hour
ACCUMULATED RAINFALL UNIT OUTFLOW
TIME RAINFALL RUNOFF EXCESS HYDROGRAFH HYDROGRAFPH
HOURS INCHES INCHES - INCHES CFS CFS&

1.54 . 2204 » D000 - 0000 .0 . OO0
1.56 L2279 » D000 - 0000 17.7 . 00
1.89 L 238G . 0002 . 0001 5.7 . 00
1.461 - 2430 - D004 L OO02 b » 00
1.64 . 2506 - ODOT - OO0O3 L0 L 00
2,35 . TIEFT » 1OIE L0154 .0 37
2.34 - L1793 0159 .0 . 38
2.38 « 7965 » 1957 0164 O . 39
2.41 . 8259 2125 0148 -0 . 40
2.43 . 8553 . 2298 L0173 .0 41
2.46 . 8847 2474 L0177 « 0 A2
2.49 29141 P 2655 . 0180 -0 43
2.51 - FETE L2777 L0122 .0 )
2.54 «F416 . 2827 » D050 e .17
2048 L2495 . 2877 « D050 .0 L1
2.59 -FETT . 2528 L G051 .0 .12
2. 61 - FEDG » 2979 - D051 -0 .12
2. 464 »P734 » 3030 - 0051 .0 .12

HYDROGRAFH PEAK= 247 cfs

-TIME T8O FEAK= 2.49 Hours

RUNOFF VOLUME= .04 Acre-Feet
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Trapezroidal Channel

Client:
Froject No.:

Channel Section:

GENERAL

CRITERIA:

CoLCULATION:
{Channel Depth)

Cal LAY g

Meloci

DESTGN

ty Cheok)

CRITERIA.

Valley Camp Coal Company

007.11.100
Ditch D-6

Design Flow:
Bottom Widths
Side Slopel:
Side Slopel:
Friction Factor:

Min. Bottom Slope:
Max. Bottom Slope:

Freeboard:

Depth (Min. Flow):
Bn/1.49(8) 1/2=
ALRY 2/ 3=

Fequired Depth:
Area:
Perimeter:
Hydraulic Radius:
Velocity:
Riprap Ck (V457
Depth (Max. Flow):
n/1.49(5) 1 /2=
ALRY 2/ B

Feguired Depth:
A e

Perimeter:
Hydravlic Radius
Velocity:

Fiprap Ck (VBT

Bottom Widhhs
Side Slope 1:
Side Slope 2:

Min. Bottom Slope :
Max. Fottom Slope @
Min. Channel Depth:
Riprap:

0.82
0.0
2.0
2.0

0. 030

0,02

0.02

0.50

0.42
0.117
0.117

0.92
0.36
1.89
0.19

-y

PR S

Dates
Time:

Computed:

UNITS
cfs
feet
1/ml
1/m2

ft/f%
ft/ft
feet

feet

feet
12
feet
feet
ft/sec

Not Needed

0. 42
0.117
0.117

0.92
0.3
1.89
0.19

2.30

feet

feet
ft2
feet
feet
ft/sec

Mot Needed

e e it e Siota Srves Gratn She Semes Sermt Seese Stims WD SO A miee faard SRS SH7es Sries fmbtn SHoSS SENES ReL SHeR S9N ASM maim Teses SONY Smres Smmis Sreas FOSAS Seimk BHSe0 Shien AMSNS MMARS chuet Sheve Seses S e e Feare AN CH fure Samme e SO Se84e Somms SPeih PoPes o Sanm e SPoee et Pt e S e PPt e e Ronie

0.0
2.0
240
G.02
Q.02

0.92

feat
1/mi
1/m2
ft/Ft
ft/ft
fecst

Not Needed

Flow Calculations using Mannings Equation

18-May-89
11:42 AM
PGH

ntnt oere et habos $402s Srets s i Semet SRS S e G4y YOS PERLS So48) Sedie SUSmm e $a1es Seebe POUS SeSbe Mdons SAant SORRS Suite Srees ton MR esee oot e Seeas Geese s SHme LA oses Foes Sssy bt SHHSD SHERe mimm vt S0t Mot Tmee meims Afeae CHEtE Selse Sbums Felde NS Samas Grebe Seeen Seane SH Sobie Seame Aeven Sasas oy Soiee Smeme Pofbn

Comment:



"n “ CLtenT . | sHEEY or
e o o R
InC

&LU s o 202 T TOD ot STI6T

D74
Tok/ S » 4539 0.00/75~ =08 e
=T (2isrrbe)
/;%,0//5%0?7 /83 nthes (70 v, Cohr)
| Sgarmaule fenghe 5TD el

‘ (sD)(sKeo)

Caleusard Kup-or5 - @;ﬁ— O.57 <K

Oikh Lesion
Smne 2% 4 ﬁ’%ﬂcde ctizpne
- 87 | b-0,/=2 , r-0.03

Aol V=751 ¥y 2SO FY,
| ? =

y=0- . No Oim‘y 4(&’550/7




FROJECT @ Valley Camp Coal - D-76 Runoff Calculations

PRE A== .8 ACRES
AVERAGE BASIN SLOFE= 23,7 PERCENT
— CURMVE NUMBER= Q0,0
DESIGN STORM= 50 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 500, FEET
MINIMUM INFILTRATION RATE= .00 IM/HR

TH= L0292 HOURS OFCFS= 20.6% CFS GFPIN=25. 6497 INCHES
— Co=126, 4273 ITERATIONG= a 8CS é6-hour

ACCUMULATED RAINFALL UNIT OUTFLOW

- TIME RAINFALL  RUNOFF EXCESS  HYDROGRAFPH HYDROGRAFH
HOURS INCHES INCHES INCHES CF8 CFS

- 1.52 L2147 . D000 . OO00 .0 . 00

1.55 L 223T . Q000 . 0000 20.7 . OO

1.58 L2319 L QOO0 . ODO0 6.7 . 00

— 1.61 . 2405 W D00 L0002 .7 . OO

1.64 . 2491 . OO0 G . OO0 L0 OO

2.7 . 7084 . 1480 L0169 L0 .47

- 2,74 L7419 . 1656 L0178 .0 .49

2.7 L7754 . 1839 L0187 ') , L5l

0L . 8089 L2027 L0189 L0 LT

—_— 2.4 .84a24 L2 L0194 L0 .54

2. 4% . B759 L2421 L0200 L0 .56

2. 48 . 9094 L2626 L0205 o) .57

- 2.5 LOETES LBTTE LOLED e LAG

2. 54 .42 . AT L0057 .0 .23

2LET L9ELA . 2B90 L0057 s .17

2. 40 L FE0E . 2948 . 0058 s .14

- 2. b L9697 L TO0A L0058 LO L1

2. hé .9787 . BOAA L 0058 L0 .16

HYDROGRAFH PEAK= BT ctfs
TIME TGO FPEAK= 2. 48 Hours
— RUNOFF VOLUME= 0% Acre-Feet

Ty s T ot - B - P




Trapezonidal Channel Flow Calculations using Mannings Eguation

Client:
Froject No.:
Channel Section:

GENERAL. CRITERIA:

CALCULATION:
{Channel Depth)

CALCULATION:
Melocity Checik)

DESIGN TRITERIA:

Comment:

Valley Camp Coal Company

O07.11, 100
Ditch D-7A

Design Flow:
Eottom Width:

Side Slopel:

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

Depth {(Min. Flow):
Gr/1.49(5)1/2=
ALRY 2/ 3=

Fequired Depth:
Area:

FPerimeter:
Hydraulic Fadius:
Veloocitys:

Riprap Ck (V<57):

Depth {(Max. Flow):
Gn/1.49{(8)1/2=
AR Z2/ 3=

Feqgquired Depth:
Areas

FPerimeter:
Hydraulic FRadius:
Velocity:

Riprap Ck (V<G7?):

Bottom Width:
Side Slope 1:
Side Slope 2:
Min. Bottom Slope
Masx. EBottom Blope
Min. Channel Depth:
Fiprap:

Date: 12-May-89
Time: O3:09 FM
Computed: PGH
UNITS
0.97 . cfs o
0.0 feet
2.0 1/mi
2.0 1/m2
0. 030
0,02 ft /4t
0. 08 ft/+t
0. 50 feet
0,37 feet
0,081
0,081
0.87 feet
Q.27 ft2
1.65 feet
0. 16 feet
2.10 Fft/sec
Not Needed
0.29 feet
Q.41
0,041
.79 feet
0.16 f£t2
1.27 feet
0. 13 feet
Z2.51 ft/sec

Not Meeded

et 4 €44 S b acer Saans TRESS LSS} Soetn POUAS S4ien S4bre Mabe SBime Shms Smast Sosrs St e Fbims o S $rel Ve G dmebY AMmee (eb4e saine et fevRe HSYER TS S4%8¢ comre S0 Hbee s e wee HHS SRS SRS SRS MRS iR HASY Hity HBe Soame Amre Guki simns Svies dbema Sermt Sapbe Shbie HES Shime irsse Shens bomes S Toere T P e

0.0
2.0
2.0
0.02
0.08
¢.87

feet
1/ml
1/m2
ft/ft
ft/4t
feet

Mot Needed
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