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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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urP-2 6.4 .57
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PROJECT VALLEY CAMP 10-YR, 24-HR PEAK FLOW
uDO-(

CHANNEL .LW t-

AREA= 6.7 ACRES
AVERAGE BASIN SLOPE= 27.0 PERCENT
CURVE NUMBER- 75.0

'DESIGN STORM= 2.45 INCHES
STORM DURATION= 24.0 HOURS
HYDRAULIC LENGTH= 700. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0593 HOURS
C3= 62.3202

GPCFS= 85.42 CFS
ITERATIONS= 8

GPIN=12.6436 INCHES
SCS 24-hour

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

TIME
HOURS

ACCUMULATED
RAINFALL RUNOFF

INCHES INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

CFS
================================================c===_c=======&
11.38 .6649 .0000 .0000 .0 .00
11.40 .6704 .0000 .0000 26.7 .00
11.42 .6758 .0000 .0000 78.6 .00
11.45 .6813 .0000 .0000 79.8 .00
11.47 .6868 .0001 .0000 52.5 .00
11.50 .6923 .0002 .0000 27.2 .01
11.52 .7290 .0011 .0009 12.1 .04
11.54 .7733 .0033 .0022 4.9 .14
11.57 .8177 .0065 .0032 1.8 .34
11.59 .8620 .0108 .0043 .6 .59
11.61 .9063 .0161 .0053 .2 .87
11.64 .9506 .0223 .0062 .0 1.16

11.85 1.3494 .1161 .0134 .0 3.38
11.88 1.3938 .1302 .0141 .0 3.59
11.90 1.4381 .1450 .0148 .0 3.79
11.92 1.4824 .1604 .0154 .0 3.98
11.95 1.5267 .1764 .0160 .0 4.17
11.97 1.5710 .1930 .0166 .0 4.35
12.00 1.6153 .2102 .0172 .0 4.52
12.02 1.6310 .2164 .0062 .0 4.38
12.04 1.6394 .2198 .0034 .0 3.55
12.07 1.6478 .2231 .0034 .0 2.51
12.09 1.6562 .2265 .0034 .0 1.74
12.11 1.6646 .2299 .0034 .0 1.30
12.14 1.6730 .2334 .0034 .0 1.10

==========================================================-===

HYDROGRAPH PEAI<= 4.52 cfs
TIME TO PEAK= 12.00 Hours
RUNOFF VOLUME= .35 Acre-Feet



PROJECT
't.>t)[) • \

VALLEY CAMP 10-YR, 6-HR PEAK FLOW CHANNEL~

AREA= 6.7 ACRES
AVERAGE BASIN SLOPE= 27.0 PERCENT
CURVE NUMBER= 75.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 700. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0593 HOURS
C3= 62.3202

QPCFS= 85.42 CFS
ITERATIONS= 8

QPIN=12.6436 INCHES
SCS 6-hour

=====================C=========================E=======a======

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

2.26 .6559 .0000 .0000 .0 .00
2.28 .6832 .0000 .0000 26.7 .00
2.31 .7105 .0006 .0005 78.6 .02
2.33 .7378 .0015 .0009 79.8 .07
2.36 .7651 .0028 .0013 52.5 .15
2.38 .7924 .0046 .0017 27.2 .25
2.40 .8197 .0067 .0021 12.1 .36
2.43 .8470 .0093 .0025 4.9 .48
2.45 .8743 .(1122 .0029 1.8 .59
2.48 .9016 .0155 .0033 .6 .70
2.50 .9289 .0191 .0037 .2 .81
2.52 .9371 .0203 .0012 .0 .84
2.55 .9444 .0214 .0011 .0 .71
2.57 .9518 .0225 .0011 .0 .54
2.59 .9592 .0236 .0011 .0 .42
2.62 .9666 .0248 .0012 .0 .36
2.64 .9740 .0259 .0012 .0 .34
2.67 .9813 .0271 .0012 .0 .33

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

HYDROGRAPH PEAK= .84 c:fs
TIME TO PEAI<= 2.52 Hours
RUNOFF VOLUME= .10 Ac:re-Feet



PROJECT
\lbD-2­

VALLEY CAMP 10-YR, 24-HR PEAK FLOW CHANNEL~

AREA= 14.7 ACRES
AVERAGE BASIN SLOPE= 37.0 PERCENT
CURVE NUMBER= 71.0
DESIGN STORM= 2.45 INCHES
STORM DURATION= 24.0 HOURS
HYDRAULIC LENGTH= 1900. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .1260 HOURS
C3= 29.3443

QPCFS= 88.25 CFS
ITERATIONS= 8

QPIN= 5.9534 INCHES
SCS 24-hour

a===========_=================================== ===-_.-._=-
TIME
HOURS

ACCUMULATED
RAINFALL

INCHES

RAINFALL
RUNOFF - -EXCESS
INCHES INCHES

UNIT
-HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

CFS
================================================-======_.==-==

11.56 .8133 .0000 .0000 .0 .00
11.59 .8602 .0005 .0005 4.4 .00
11.61 .9071 .0019 .0015 27.4 .02
11.64 .9540 .0045 .0025 58.6 .08
11.67 1.0010 .0079 .0035 81.0 .21
11.69 1.0479 .0124 .0044 88.2 .42
11.72 1.0948 .0177 .0053 82.7 .72
11.74 1.1417 .0239 .0062 69.8 1.09
11.77 1.1886 .0310 .0071 54.6 1.52
11.79 1.2355 .0389 .0079 40.3 1.98
11.82 1.2824 .0476 .0087 28.4 2.46
11.84 1.3293 .0571 .0095 19.3 2.96
11.87 1.3763 .0674 .0103 12.7 3.46
11.89 1.4232 .0784 .0110 8.1 3.95
11.92 1.4701 .0901 .0117 5.1 4.43
11.94 1.5170 .1024 .0124 3.2 4.91
11.97 1.5639 .1155 .0131 1.9 5.37
11.99 1.6108 .1292 .0137 1.1 5.82
12.02 1.6307 .1352 .0060 .7 6.22
12.04 1.6396 .1379 .0027 .4 6.40
12.07 1.6485 .1407 .0027 .2 6.21
12.09 1.6573 .1434 .0028 .1 5.69
12.12 1.6662 .1462 .0028 .0 4.98
12.14 1.6751 .1490 .0028 .0 4.22
12.17 1.6840 .1518 ,.0028 .0 3.54
12.19 1.6929 .1547 .0029 .0 2.98

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

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

6.40 c:fs
12.04 Hours

.57 Ac:re-Feet



PROJECT
Vt)I)-2,.

VALLEY CAMP 10-YR, 6-HR PEAK FLOW CHANNEL~

AREA= 14.7 ACRES
AVERAGE BASI~ SLOPE= 37.0 PERCENT
CURVE NUMBER= 71.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1900. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .1260 HOURS
C3= 29.3443

QPCFS= 88.25 CFS
ITERATIONS'" 8

QPIN= 5.9534 INCHES
SCS 6-hour

=============================_:~i~=============================

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RA
E1
INl.

;;·ALL UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

2.39 .8078 .0000 • (l!)( .0 .00
2.42 .8367 .0000 .00Ot) 4.4 .00
2.44 .8656 .0006 .0005 27.4 .00
2.47 .8945 .0014 .0009 58.6 .02
2.49 .9234 .0027 .0013 81.0 .07
2.52 .9360 .0034 .0007 88.2 .14
2.54 .9438 .0038 .0005 82.7 .22
2.57 .9517 .0043 .0005 69.8 .28
2.60 .9595 .0048 .0005 54.6 .32
2.62 .9673 .0053 .0005 40.3 .33
2.65 .9751 .0059 .0006 28.4 .34
2.67 .9829 .0065 .0006 19.3 .34
2.70 .9907 .0071 .0006 12.7 .33
2.72 .9985 .0077 .0006 8.1 .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 .0113 .0008 .7 .37
2.87 1.0454 .0121 .0008 .4 .39
2.90 1.0532 .0129 .0008 .2 .40
2.92 1.0610 .0138 .0008 .1 .42
2.95 1.0688 .0146 .0009 .0 .43

3.38 1.1783 .0294 .0010 .0 .52
3.40 1.1845 .0304 .0010 .0 .53
3.43 1.1908 .0314 .0010 .0 .54
3.45 1.1970 .0324 .0010 .0 .55
3.48 1.2033 .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 .0007 .0 .56
3.60 1.2265 .0373 .0007 .0 .54
3.63 1.2308 .0381 .0008 .0 .52

--============================================================



PROJECT VALLEY CAMP 10-YR, 6-HR PEAK FLOW
(Continued)

~Dt>-2.

CHANNEL .YD::-2'
"YIn

===================================c===============_======_==_

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

CFS
=====================================-==-====-================

3.65
3.68

1.2351
1.2394

.0388

.0396
.0008
.0008

.0

.0
.50
.48

====================-=============-========================_.-

HYDROGRAPH PEAK­
TIME TO PEAK=
RUNOFF VOLUME-

.57 cfs
3.53 Hours

.14 Acre-Feet



PROJECT VALLEY CAMP 10-YR, 24-HR PEAK FLOW
000-3

CHANNEL~

.. tilt 7

AREA= 8.1 ACRES
AVERAGE BASIN SLOPE= 32.0 PERCENT
CURVE NUMBER= 75.0
DESIGN STORM= 2.45 INCHES
STORM DURATION= 24.0 HOURS
HYDRAULIC LENGTH= 1500. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .1002 HOURS
C3= 36.8746

QPCFS= 61.10 CFS
ITERATIONS= 8

QPIN= 7.4811 INCHES
SCS 24-hour

===========================================================-==

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

11.37 .6630 .0000 .0000 .0 .00
11.39 .6676 .0000 .0000 3.1 .00
11.41 .6722 .0000 .0000 19.0 .00
11.43 .6768 .0000 .0000 40.6 .00
11.45 .6815 .0000 .0000 56.1 .00
11.47 .6861 .0001 .0000 61.1 .00
11.49 .6907 .0002 .0000 57.2 .00
11.51 .7093 .0005 .0004 48.3 .00
11.53 .7466 .0019 .0013 37.8 .02
11.55 .7839 .0040 .0021 27.9 .06
11.57 .8213 .0069 .0029 19.7 .13
11.59 .8586 .0105 .0036 13.3 .26
11.61 .8959 .0148 .0043 B.8 .42
11.63 .9333 .0197 .0050 5.6 .63
11.65 .9706 .0254 .0057 3.5 .87
11.67 1.0079 .0317 .0063 2.2 1.12
11.69 1.0453 .0386 .0069 1.3 1.38
11.71 1.0826 .0461 .0075 .8 1.65
11.73 1.1199 .0543 .0081 .5 1.92
11.75 1.1573 .0629 .0087 .3 2.19
11.77 1.1946 .0722· .0092 .2 2.45
11.79 1.2319 .0820 .0098 .0 2.70
11.37 .6630 .0000 .0000 .0 .00
11.39 .6676 .0000 .0000 3.1 .00
11.41 .6722 .0000 .0000 19.0 .00
11.43 .6768 .0000 .0000 40.6 .00
11.45 .6815 .0000 .0000 56.1 .00
11.47 .6861 .0001 .0000 61.1 .00
11.49 .6907 .0002 .0000 57.2 .00
11.51 .7093 .0005 .0004 48.3 .00
11.53 .7466 .0019 .0013 37.8 .02
11.55 .7839 .0040 .0021 27.9 .06
11.57 .8213 .0069 .0029 19.7 .13
11.59 .8586 .0105 .0036 13.3 .26
11.61 .8959 .0148 .0043 8.8 .42

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



PROJECT
t>DO -.3

VALLEY CAMP 10-YR, 24-HR PEAK FLOW CHANNEL~

(Continued)

============-==========================================-===-==

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

CFS
===============================================~=========•••==

11.63 .9333 .0197 .0050 5.6 .63
11.65 .9706 .0254 •()057 3.5 .87
11.67 1.0079 .0317 .0063 2.2 1.12
11.69 1.0453 .0386 .0069 1.3 1.38
11.71 1.0826 .0461 .0075 .8 1.65
11.73 1.1199 .0543 .0081 .5 1.92
11.75 1.1573 .0629 .0087 .3 2.19
11.77 1.1946 .0722 .0092 .2 2.45
11.79 1.2319 .0820 .0()98 .0 2 .. 70
11.81 1.2693 .0923 .0103 .0 2.95
11.83 1.3066 .1031 .0108 .0 3.19
11 .. 85 1.3439 .1144 .0113 .0 3.43
11.87 1.3813 .1262 .0118 .0 3.66
11.89 1.4186 .1384 .0122 .0 3.88
11.91 1.4559 .1511 .0127 .0 4.09
11.93 1.4933 .1642 .0131 .0 4 .. 30
11.95 1.5306 .1778 .0136 .0 4.51
11.97 1.5679 .1918 .0140 .0 4.71
11.99 1.6053 .2062 .0144 .0 4.90
12.01 1.6278 .2151 .0089 .0 5.07
12.03 1.6349 .2179 .0028 .0 5.12
12.05 1.6420 .2208 .0028 .0 4.93
12.07 1.6490 .2236 .0028 .0 4.51
12.09 1.6561 .2265 .0029 .0 3.93
12.11 1.6632 .2293 .0029 .0 3.32
12.13 1.6702 .2322 .0029 .0 2.76
12.15 1.6773 .2351 .0029 .0 2.30

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

HYDROGRAPH PEAI<= 5.12 cfs
TIME TO PEAI<= 12.03 Hours
RUNOFF VOLUME= .42 Acre-Feet



PROJECT
UDj)·a

VALLEY CAMP 10-YR, 6-HR PEAK FLOW CHANNEL~9 ~

AREA= 8.1 ACRES
AVERAGE BASIN SLOPE= 32.0 PERCENT
CURVE NUMBER= 75.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1500. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .1002 HOURS
C3= 36.8746

QPCFS= 61.10 CFS
ITERATIONS= 8

QPIN= 7.4811 INCHES
SCS 6-hour

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

TIME
HOURS

ACCUMULATED
RAINFALL

IN"CHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

CFS
c================================================_============

2.27 .6612 .0000 .0000 .0 .00
2.29 .6842 .0000 .0000 3.1 .00
2.31 .7072 .0005 .0004 19.0 .00
2.33 .7301 .0012 .0007 40.6 .01
2.35 .7531 .0022 .0010 56.1 .04
2.37 .7761 .0035 .0013 61.1 .08
2.39 .7991 .0051 .0016 57.2 .14
2.4i .8221 .0069 .0019 48.3 .21
2.43 .8451 .0091 .0021 37.8 .30
2.45 .8681 .0115 .0024 27.9 .40
2.47 .8911 .0142 .0027 19.7 .50
2.49 .9141 .0171 .0029 13.3 .61
2.51 .9319 .0196 .0025 8.8 .72
2.53 .9381 .0204 .0009 5.6 .81
2.55 .9444 .0214 .0009 3.5 .85
2.57 .9506 .0223 .0009 2.2 .84
2.59 .9568 .0232 .0009 1.3 .78
2.61 .9630 .0242 .0010 .8 .71
2.63 .9692 .0252 .0010 .5 .63
2.65 .9754 .0262 .0010 .3 .57
2.67 .9816 .0272 .0010 .2 .51
2.69 .9879 .0282 .0010 .0 .48

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

HYDROGRAPH PEAK= .85 cfs
TIME TO PEAK= 2.55 Hours
RUNOFF VOLUME= .12 Acre-Feet

--:-~~-----_.-_.. _...._.~ .......~-- •. :.';"!-;<.,...
~ -----, -- -

~-~ .-~--"",..•. ",-""""-,,,.~----.-,,_ .. ~- .... - ... _--- .." .. - -- '--'._''''..._-""



PROJECT
()t>D-~

VALLEY CAMP 10-YR, 24-HR PEAK FLOW CHANNEL~

AREA= 5.5 ACRES
AVERAGE BASIN SLOPE= 31.0 PERCENT
CURVE NUMBER= 70.0
DESIGN STORM= 2.45 INCHES
STORM DURATION= 24.0 HOURS
HYDRAULIC LENGTH= 1250. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .1012 HOURS
C3= 36.5410

QPCFS= 41.12 CFS
ITERATIONS= 8

QPIN= 7.4135 INCHES
SCS 24-hour

=============~===========c============================_=======

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

==============================================================
11.57 .8296 .0000 .0000 .0 .00
11.59 .8673 .0000 .0000 2.1 .00
11.61 .9050 .0005 .0005 12.8 .00
11.63 .9426 .0017 .0011 27.3 .00
11.65 .9803 .0034 .0018 37.7 .03
11.67 1.0180 .0058 .0024 41.1 .08
11.69 1.0556 .0088 .0030 38.5 .15
11.71 1.0933 .0123 .0035 32.5 .24
11.73 1.1310 .0164 .0041 25.4 .36
11.76 1.1687 .0211 .0047 18.8 .49
11.78 1.2063 .0263 .0052 13.2 .63
11.80 1.2440 .0320 .0057 9.0 .77
11.82 1.2817 .0383 .0062 5.9 .92
11.84 1.3194 .0450 .0067 3.8 1.07
11.86 1.3570 .0522 .0072 2.4 1.22
11.88 1.3947 .0599 .0077 1.5 1.36
11.90 1.4324 .0681 .0082 .9 1.51
11.92 1.4701 .0767 .0086 .5 1.65
11.94 1.5077 .0857 .0091 .3 1.78
11.96 1.5454 .0952 .0095 .2 1.92
11.98 1.5831 .1052 .0099 .1 2.05
12.00 1.6208 .1155 .0103 .0 2.18
12.02 1.6308 .1183 .0028 .0 2.29
12.04 1.6379 .1203 .0020 .0 2.31
12.06 1.6451 .1224 .0020 .0 2.20
12.08 1.6522 .1244 .0021 .0 1.98
12.10 1.6594 .1265 .0021 .0 1.71
12.12 1.6665 .1286 .0021 .0 1.44
12.14 1.6736 .1307 .0021 .0 1.20
12.16 1.6808 .1328 .0021 .0 1.01

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

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

2.31 c:fs
12.04 Hours

.20 Ac:re-Feet



PROJECT VALLEY CAMP 10-YR 6-HR PEAK FLOW

AREA= 5.5 ACRES
AVERAGE BASIN SLOPE= 31.0 PERCENT
CURVE NUMBER= 70.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1250. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .1012 HOURS
C3= 36.5410

QPCFS= 41.12 CFS
ITERATIONS= 8

QPIN= 7.4135 INCHES
SCS 6-hour

=====================================_========_==========c====

TIME
HOURS

ACCUMULATED
RAINFALL RUNOFF

INCHES INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

2.43
2.45
2.47
2.49
2.51
2.53
2.55
2.57
2.59
2.61
2.63
2.65
2.67
2.69
2.71
2.73
2.75
2.77
2.79
2.81
2.83
2.85

3.40
3.42
3.44
3.46
3.48
3.50
3.52
3.54
3.56
3.58
3.60
3.62

.8473

.8705

.8937

.9169

.9327

.9390

.9453

.9516

.9578

.9641

.9704

.9766

.9829

.9892

.9955
1.0017
1.0080
1.0143
1.0206
1.0268
1.0331
1.0394

1.1840
1.1890
1.1940
1.1990
1.2040
1.2090
1.2125
1.2159
1.2194
1.2228
1.2263
1.2297

.0000

.0000

.0003

.0008

.0013

.Oe115

.0018

.0020

.0023

.0026

.0029

.0032

.0036

.0039

.0043

.0047

.0051

.0056

.0060

.0065

.0069

.0074

.0232

.0238

.0245

.0253

.0260

.0267

.0272

.0277

.0282

.0288

.0293

.0298

.0000

.0000

.0003

.0005

.0005

.0002

.0002

.0003

.0003

.0003

.0003

.0003

.0003

.0004

.0004

.0004

.0004

.0004

.0004

.0005

.0005

.0005

.0007

.0007

.0007

.0007

.0007

.0007

.0005

.0005

.0005

.0005

.0005

.0005

.0
2.1

12.8
27.3
37.7
41.1
38.5
32.5
25.4
18.8
13.2
9.0
5.9
3.8
2.4
1.5

.9

.5

.3

.2

.1

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.00

.00

.00

.00

.02

.03

.05

.06

.07

.07

.07

.08

.08

.08

.08

.09

.09

.09

.10

.10

.11

.11

.17

.18

.18

.18

.18

.19

.19

.19

.18

.18

.17

.16
==============================================================



PROJECT VALLEY CAMP 10-YR 6-HR PEAK FLOW
(Continued)

UDD-4
CHANNEL~

==~=======================================.=========== ._=====c

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

CFS
=================================_========_========_=c=_======

3.64 1.2332 .0303 .0005 .0 .16
=======_===============c========================••=====••_====

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

.19 cfs
3.52 Hours

.04 Acre-Feet

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



PROJECT VALLEY CAMP 10-YR, 24-HR PEAK FLOW
vDD-S

CHANNEL oUQ 5

AREA= 7.2 ACRES
AVERAGE BASIN SLOPE= 28.0 PERCENT
CURVE NUMBER= 70.0
DESIGN STORM= 2.45 INCHES
STORM DURATION= 24.0 HOURS
HYDRAULIC LENGTH= 1100. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0961 HOURS
C3= 38.4674

GPCFS= 56.66 CFS
ITERATIONS= 8

GPIN= 7.8043 INCHES
SCS 24-hour

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

TIME
HOURS

ACCUMULATED
RAINFALL RUNOFF

INCHES INCHES

RAINFALL
EXCESS
INCHES

. UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

11.57 .8239 .0000 .0000 .0 .00
11.59 .8596 .0000 .0000 2.8 .00
11.61 .8954 .0003 .0003 17.6 .00
11.63 .9312 .0013 .0009 37.6 .00
11.65 .9670 .0027 .0015 52.0 .03
11.67 1.0028 .0048 .0020 56.7 .08
11.69 1.0386 .0074 .0026 53.1 .17
11.70 1.0744 .0105 .0031 44.8 .28
11.72 1.1101 .0141 .0036 35.0 .42
11.74 1.1459 .0182 .0041 25.9 .57
11.76 1.1817 .0229 .0046 18.2 .75
11.78 1.2175 .0280 .0051 12.4 .93
11.80 1.2533 .0335 .0056 8.2 1.11
11.82 1.2891 .0395 .0060 5.2 1.30
11.84 1.3249 .0460 .0065 3.3 1.48
11.86 1.3607 .0529 .0069 2.0 1.67
11.88 1.3964 .0603 .0073 1.2 1.85
11.90 1.4322 .0680 .0078 .7 2.03
11.92 1.4680 .0762 .0082 .4 2.20
11.94 1.5038 .0848 .0086 .3 2.37
11.95 1.5396 .0937 .0090 .1 2.54
11.97 1.5754 .1031 .0093 .0 2.70
11.99 1.6112 .1128 .0097 .0 2.86
12.01 1.6286 .1177 .0049 .0 3.00
12.03 1.6354 .1196 .0019 .0 3.05
12.05 1.6422 .1215 .0019 .0 2.95
12.07 1.6490 .1235 .0019 .0 2.69
12.09 1.6558 .1254 .0020 .0 2.35
12.11 1.6625 .1274 .0020 .0 1.99
12.13 1.6693 .1294 .0020 .0 1.66
12.15 1.6761 .1314 .0020 .0 1.39

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

HYDROGRAPH PEAK= 3.05 cfs
TIME TO PEAK= 12.03 Hours
RUNOFF VOLUME= .26 Acre-Feet



PROJECT
\Jtlt>~~

VALLEY CAMP 10-YR, 6-HR PEAK FLOW CHANNELJJD-&

AREA= 7.2 ACRES
AVERAGE BASIN SLOPE= 28.0 PERCENT
CURVE NUMBER= 70.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1100. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0961 HOURS
C3= 38.4674

QPCFS= 56.66 CFS
ITERATIONS= 8

QPIN= 7.8043 INCHES
SCS 6-hour

===-==============.===================-============-=-.==.~===

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
-HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

CFS
==========================================================-===

2.42
2.44
2.46
2.48
2.50
2.52
2.54
2.56
2.58
2.59
2.61
2.63
2.65
2.67
2.69
2.71
2.73
2.75
2.77
2.79
2.81
2.83

3.40
3.42
3.44
3.46
3.48
3.50
3.52
3.54
3.56
3.57
3.59
3.61

.8401

.8622

.8842

.9063

.9283

.9355

.9415

.9474

.9534

.9593

.9653

.9713

.9772

.9832

.9891

.9951
1.0010
1.0070
1.0130
1.0189
1.0249
1.0308

1.1847
1.1894
1.1942
1.1990
1.2037
1.2085
1.2119
1.2152
1.2185
1.2218
1.2250
1.2283

.0000

.0000

.0002

.0006

.0012

.0014

.0016

.0019

.0021

.0024

.0027

.0030

.0033

.0036

.0039

.0043

.0047

.0051

.0055

.0059

.0063

.0068

.0233

.0239

.0246

.0252

.0259

.0266

.0271

.0276

.0281

.0286

.0291

.0296

.0000

.0000

.0002

.0004

.0006

.0002

.0002

.0002

.0003

.0003

.0003

.0003

.0003

.0003

.0003

.0004

.0004

.0004

.0004

.0004

.0004

.0004

.0006
,.0007
.0007
.0007
.0007
.0007
.0005
.0005
.0005
.0005
.0005
.0005

.0
2.8

17.6
37.6
52.0
56.7
53.1
44.8
35.0
25.9
18.2
12.4
8.2
5.2
3.3
2.0
1.2

.7

.4

.3

.1

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.00

.00

.00

.00

.02

.03

.06

.08

.09

.09

.10

.10

.10

.10

.11

.11

.11

.12

.12

.13

.13

.14

.23

.23

.23

.24

.24

.24

.25

.25

.24

.23

.22

.21
===========================================-==~=====.===._~.==



PROJECT: VALLEY CAMP 10-YR, 6-HR PEAK FLOW CHANNEL
(Continued)

.> '7ft,

=====================================================_=======K

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

CFS
===========================================_============a===z=

3.63 1.2316 .0301 .0005 .0 .21
============================================-=================

HYDROGRAPH PEAK=
TIME TO PEA.(=
RUNOFF VOLUME=

.25 cfs
3.52 Hours

.06 Acre-Feet

._"
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COMPUTID ~
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~/I/eIHbl.JJ t:>P A -/O-YIZ "/Pile £()eJ7 "AND A:s PEAJD/N6
I!\J A/8<J 077Ifl ~~ .
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5IHOJK ~ ZO 'Z(./eilj .:. 0 IJ6 =z.
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4Jdes'1n:o.81c-h

-----;),c:::,:;;s;:;::::::Y:bf10: 0 ~5,~7 .- .-..... ("1f,,)11U~ ~~
y:O,lA' -=====~->

5-..: 71{, ? j;-4'7
5n1aJ'=~~ So
.,e;~ .:0,5'

lid ~~()J

- (-:s~31

£:0
1/.:. 03
~ ':""'3-': 2

i/ekdtt f/;d tJ11 5hd!.f 3 5~

Ch&1:fe ~ £batd sltrle des9~

iJ~o

lit ;./5
I1k~Z

UDD-Z
t?dt!!S'jt?.: O,G7~

Tr1 kl8t1t:jvbr 5u;1z1l71,

dl\n-~ Qdt:SKj'r1 ~ o.85c.6
-

,.$""111 = 7fo;/ kQIH lI-~fiHt
~111~. h?bS

/; ~ t:/ ,t;edJaud.: (),'S '
lit :./6
~;. Z

;95 )"1' to'~'O.7/· ,
-.j: 0, ,q I A-'" i.lAJ/A..)6 J?E?¥iI
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Trapezf.:lid"il Ctlc.~nnp1 Flow Ci::l] c:ulr::ltions u~.:;.i.n(.:~. fvli:ilnnings EqLlat~cjr,

Client:
Project No.:

Channe 1 Sec:: t ..1. on:

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

Vi<.11 t:.:'v Li:iiilP CCli~ 1 Comp31""IY
00/.11.100
(.JDD·····j ..... "1""":!",11 l

Df.:~':::' 1. q n F 1 Ol-,i ~

Bot t.om vJid th:
S:i.df? !31 ope 1 :
bJcle ~;l()pE~:?:

Fr' :i.C: ticln F;:l.c tDt.. f,

Min. Bottom Slop~:

Max. Bottom Slope:
F r'E',,€-:' bo.:.'1 r'c:1 :

Depth (Min. Flow):
I]n./:l ,,-':19(8) :1./2;;::

(~ ( t\ ) 2 ;':2~:::::

O. El4
0.0

1 ~j. 0

(;. O::~O

o. ~;(l

() r. ~5()

0.24
O. l :?O
0" l19

Da tt::~ :
Ti.me:

Compl..l. ted:

UNITS
c'fs

feet.
llml
1/m2

ft/ft
ft/ft
-;:f::"f.':'!t

feet

O:::;:-Mcclv'''''U;;
1(I: 1 ::~; {'Ii";

DEi--!

CALCUL.ATION:
(Veloci.ty Chf:.'ck)

FE"" i inF,ter' :
Hydraulic Radius:
Velocitv:
Riprap Ck (V<5?):

Deoth (Max. Flow):

feet
0.4':';; ft.2
4.16 1:eet.
O. L? feE·t
1.70 ft/sec
Not Nef.?ded

O. 1. :':";
0 .. (r:::: 1
() II ():S 1

() " () 7' f e f.~~ t:.
4.'7() ·,,:'t.. .iSf.:-:-C:

I'-,in t·. N€1Pd F.:d

Fp t··:i. in f·? tE" f' :

Hvdraulic Radius:
VE':loc.:i.t.v:
Ri,[)!rap C~( (V~~5?):

() n b~5

O. iB
fee·t

ft.2
+eet

DES IBN CR I TEf':;: I A: BottCJfr! v: ..i..c:lt.h:
!3.i.cip f:;]' CIPE' 1:
bidf2 SlaDe ~?::

Min. Bottom Slope:
Max" Bottom Slope:
Ch;::\nnE']. Df:,pt.i·1 ~

F~ i f) r" c£\ f') ~

(),,() feet
1. ~:j II () 1 I in 1-

:';;:: . (\ 1 / t1l~:~

0.0::' oft./ft
(:0 .. ;:;;() +t./ f t
0 .. 74 ·ff?Ft
l\iot NE'E'c.1ec:l

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

Comment ~



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

Trapezoidal Channel Flow Calculations using Mannings Equat10n

Cljent~ Valley Camp Coal Company
Project No.= 007.11.100

Channel Section: UDD-2 - Trail 2

Da tE':
r:1 mf.?:

Comput:.l':'cl:

O:;:~-Mav--Uc;

02: 39 Pi,
DEH

GENERAL CRITERIA:

C~:;l....Cl.JL.(4TION:
(C:hi::\nnp I DE'!:)t· h)

Df2~~;. i (i n 1='1 O~',I :

E~ottom Width:
SidE Blopel:
bid f.? ~3J. CJ pE.<2 :
FI'''iction Fact.or·:
Min. Bottom Slope:
Max. Bottom Slope:
Frf."'f.'?tJoc·:\r·d:

Depth (Min. Flow)~

Cln/1.4'~:1(G)1/:7:"::::
;~ ( F;: ) 21 ::~;:::::

0.0
1::';.0
2. ()

o .. o::~;o
0.07
(). 2~:5

0.50

0.1 ?
O. G4:~;
(;. O,:j:::~

UNITS
Cf~5

fE?E.'t

l/ml
1 Im:~

ft./ft
ft/ft
of f.~E"! t.

f;:f?qU:i r-'''''''c:1 Depth ~

'~i 1··.. (.;? (':\ :

FE! I'· irnetf.:~I-:
Hydraulic Radius:
Vl':! 1. oc i. t y :
Riprap Ck (V<5?):

(} .. t~ ~:? ·f E~f.~~ t
o . ~2 ::~; f t :::.
2.8~"j fE'et.
(l.Gb feet
:~: .4&.:. f t I 5. f:? C

Not Nf.~edec!

C'{~t...CtJl...PITI CJI'~:

(\Jp 1dc: .1. tv Ctw>.c: k )
Dppth (Max. Flow):

C:ln/l.4':?(!:;) 1/2::::
feet

Fpqu:.i. I"t',ej Df.7!nt.t-1 ~

{~I'··f:;:·a ~

F'pr··.impt€?r ~

Hvdraulic Radius~

VF·loc:i..ty:
Riprap Ck (V<5?):

() • f::, :~:; of e f? t
U.14 f t.2
:2 • :?~::·.i fee t:.
0,,06 ff.:'€-~t.

:~r, " (i7 f t.l Sf?C

i'-.ic, 1:.: Nef?df?d

0,,07 ft/ft
0.2:::' 'ft/ft

o. "7 ff::>et
Nc) t. Nf.~~:!t1 ec:i

!3ic!f-':\ E~looF! :[ ~

S:i.cJE~ ~::; 1Or'F~ '2:
Mln. Bottom Slope:
Max. Bottom Slope:
Ch<':lnnf.'" 1 Df2Pt. h:
F: .1. P t·- '::'1 p ~

1:'5.0
:?" ()

llml
1 im:~

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

Comment: Channel Velocities < 5 .. 0 fsp.
[)F.?C.::. i qn CW:



T·t·"i:iPf.?:;~D:i.de•. l Ch,':"InnF:.':I. F I DI-,I Ca 1eu 1 to' t.iClr1!:". u<:"inq 1"1ii:\nn in~Js EqLli:I tior:

1

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: UDD-3 - Trial 1

Date:
Time:

Cc.mputed:

02-Mr.t./· ..·f::;··
03: ::::;::S F'j

DFH

GENERAL CRITERIA:

C{:~I....CUi...{)T I UI\i ~

\ Chi:;i",ne 1 Dppt. h)

Desiqn F 1 ClW:
Bot.t.oiH vJidth:
Side: Slopf:?l:
Eii.dE? blope:,?:
Ff" :i.C: t.:i.on Felc tor:
Min. Bottom Slope:
Max. Bottom Slope:
F !'''ppbc'i::' f"d :

Depth (Min. Flow):
Unll ,,4S'(S) 1/2:::::

0.8:5
0.0

1:5.0
:2. ()

o. O~!;O

0.07
(>. ::::0
o. ~50

0.19

UNITS
cfs

feet.
11m!
1/m2

·ft/ft.
ftift
feet

'feet

C(.::-,L..c::Ui....{·~TI Df\j ~

I~ Ve 1CJC i t\/ C::hf-?C k )

RE-'q Lli f"t?cI Df:':nt. h :
(')l~ei:i ~

F'E'I'''imet':;?r'' :
Hydraulic Radius:
V£'l elC: :i. tv:
Ripr"ap C~~ (V~~5?):

Deoth C0ax. Flow):
On./ :i. ,,4<':,; (f:3) 1/?;:;

{:l ( F< ) ::? ./ ~:. ;:::

Hf:?(F~.!..I"f?:d Dp~:d:.h:

~~I r·f.'~ d :

F'f:'· t"':L me tEo r" ~

Hydraulic Radius~

Vf:':loc::ity:
Riprap Ck (V<S?):

Bott:.C)jn \.<Jiclt.h:
~:'::;icjf:? Elope J:
~;.idE~ blolJP ~:::

Min. Bottom Slope:
Max. Bottom Slope:
Channe 1. Der.:.th:
!:':.i. pr"ap:

0.69 feet
0.:51 ft2
::!;. :~!::; feet
0.09 feet
:;::.'/'1 ft/sec
Not. Needed

0.16

0,,66 feet.
0.:;::1 ft.2
:2.'71 -feet
().OB +ef.:>t
4.06 ft/sec
t\iot Nf.0eclE.'d

0.0 feet
1~5.0 l/ml

:::: • 0 1.1 rn~::

0.U7 ft./ft
1.).:::-::0 ft./ft
0.6<':1 feet
i-..iot Needed

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

Comment: Build channel on existing scar
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COIt'UTID i)ElI
C"ICKID~~___

DATI

4Jdesltjt1: 0, /9e:15

/;10
1I/:4z~Z

OD/)-5

C::Pcl~~I7"" o.25~IS

1;:0

t'1, ;; d/z~ z
Qsc: j)n:H 5TYl£ lJesl6N

'I:.. 0.2.'
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..._ - , _.._._.__ ' , _ _ _._.._.._._ ~._ - _ _ , -...•.._ _.__.- _ _-_ _---_.__ -- _ __ .

Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Company
Project No.: 007.11.100

C::hi::\I"HH~\I St7~C t:i e,f"!: UDD--A -- T I'·· i. Ed :1.

Date:
Time:

Computl'?d:

(j 2-·''''1a 'I.'.. f' ';,

O~::':41 Fi"
DEI-I

GENERAL CRITERIA:

C{4L.CUL..{1 T I C)l\! ~

(Ct·ianr,('·l Depth)

Df?siqn Flol-'I:
Bot.t.om \.lJ:.i.dth:
Side Slope 1. :
t:;:i c:J f:? SIc.) ~)E~:';'~ :

Ft-ic::tion Factor·:
Min. Bottom Slope:
Max. Bottom Slope:
FF·E~E~bD<"\F·d:

Deeth (Min. Flow):
On/l .49(f:) 1/2::"

I~ ( r:: ) :2 / ::~::;;.

<).19
0.0

::::: .. <)

<). O::~;O

0.0:;;::
O. L::'
O. ~iO

0.24

0.02/

UNITS
c:fs

feet
llml
11m:'

ft./ft
ftlft
fE,let

feet.

F~:f2ql..I.i Ir€.~c1 DE!pth:
An::'a:
F-'eY" .i.fH€>t(;?r":

Hydraulic Radius:
VF-Ioc.l.tv:
Riprap Ck (V<5?):

0.'74 feet
O.L? ft:2
1.0P feet
0.11 feet.
1.t_,:: ft/sec
Not Needf:.~d

c ~~ 1.... c:: 1....1 !JYT 1C)I',j :
<\h=- 1. ('..Ie .i.. t.'l Chec k )

Depth <Max. Flow):
Dn/l .. 4 C1(Sl1/2=;,

{\ <F) '2/~:!;:::

0.1 b
0,,011
<).0:1. :1

feet

FlO?'···.i me t.ii:'; /" :

!·i··le! ,r· c\LI. J i. c:: Ha d i. \.1. ~". :;

'\iE' 1oc:l ty :
Riprap Ck (V<5?):

DESIGN CRITERIA: Buttom Width:
Si.df::' S]. c:,nE~ 1.:
b:.i.de f31 DpE'? :2:
Min. Bottom Slope:
Max. Bottom Slope:
Chi:Hlrie:d D(~pth:

Cc.HTimen t. :

0.68 fef.'-?t
0.06 ft.:2
O. 'le feE.~t

o. Of) feet
3 .. :1.0 ft/sec:
i\lot Needed

0.0 feet.
2.0 l/ml
2.0 l!m:~

O .. O:.:C ft/ft
O.l:~:: ft/ft
0 .. 74 feet
No t. i\ll':!ecl f::!d



.......

T r' Cl pE" Z n.i. (ii:I 1 Chdl"1l", F~:I V:i. CJ~'" C;:'I 1cuI ;:;\ t..i. on!:':, ',,::, :,\, nq 1"j,::Inn i ng s, EqUB t iO!"1

Client~ Valley Camp Coal Company
Project No.: 007.11.100

[:!"li,'l"t!"leJ Sec:tj,c)r! = UDD""'~::i -, "I'1".i,a1 1

Da t.e : 02-1"1';:,',/ ,.
Ti.fnf:?: ():3: ~i(::)

Computed: DEH

LINT TE\
GENERAL CRITERIA:

C::{~LCUU-)r1ON ~

~Ct"i:'I,r"lnel Dpptl"l)

DE?sic:ln Flow~

ElC) t, t Dm !~J.i. d t I"': :
S.iCjE~ Slopf:'?l:
f:;ic!p S J nnf.::>::;'~::

Fr'icti,Dn F'2,CtOt''':

Min. Bottom SIC)pe~

Max. Bottom Slooe:
F roo (':::' ("? b (") ,"I to" d :

Depth (Min. Flow):
Un/1.4'7'(H) 1/:'~":::

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

c). 2~5
0.0
2.0
;~ " ()

(, ,. (>::::;()
<).12

o. ~,::jO

0.20
(.l.Ol~5

() t' (}], ~S

feet
l/ml
l/m::!

ft/'ft
tt/ft
ff::!et.

c:: ~',~ L, c:: l. IL, {,~r I U[',I ~

': V (:,' 'I. DC oi, tv Chf?C k )

F f.:' I'" :i. mf,,' t,t? tOO, ~

Hvdraulic Radius:
'.JF!:I oc: i, t \,l :

Riprao Ck (V<5?):

Deoth (Max. Flow):
(::-In,/1. • 4~i ,; S) .i. /:'?~~:

Ff." ~.., 5. mi,:':; tE.~ t'" :

Hy c:! !'" 1",1 t.. \ J. j c F El, d :i. u '",; ~

!...)E'], cic.i t >l :
~iprap Ck (V<5?):

0, 70 i:eE~t,

o. (is ft2
Oct-37 feet
0.09 fe(0:·t
~).?;) ft/s:,E~C

NDt. Nf.:~E'c:lf2cf

, , j .'.
I.,)" ,/

0,,010
() ,. (l 1 ()

O.()6 ft.2
() • ~7 \.~\ f E~(7.~ t.
O.OB +e~::'t

4" :T3 'f t/sec
Not N€~t~c1E?d

(1.70 ff:?et
f\lot NepclE~d

Comment:

F:n t, t,om \J.J j, c:I t I", ~

~:~;:.i. ci ;:,,, f;] {) PE':~ :I:
;:::; .i. ci f.':~ f: 1 c, (J e ::::

Min. Bottom Slope:
Max. Bottom Slope:
L::!'li:\I'H"IE'l Depth ~

F;' 1. pi" ,;:\ p :

:?" ()

'fE-pt
l/ml
l/m:?
'f '1:./ +t
oft/ft



HllnSER
IILLER

& LUCEIRC

CLIINT tlAu.fY I'AtuP
I'1I0JICT wdid k?,eYX2t'S-G
FlATUIII ~~ _

I'1I0JICT NO. QIj7, I/, 20"

'HIIT_I_o,~_
COMI'UTID lJclf
CHICKI.~D_-,-~_

DATI

I

-( ~

54£5' thanCJ~d 10 ,AscA-; Ciao rd1ntt ~ ?J~tv b06u4
jhliey Cbp'fk~hv71.

AscAg i5 c/l'o;JjJd- )r~Q7 Aas b~~i1 sefdd 6:; PC71c1.3

7!Jl)/L iIllOI /t:INTl/(1-£.t:> 81 /1::;,ubS :. ~2&8cY(!"
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PRn:.rFC"r Valley Camp Coal. 007.11.200 Culvert C-14-42

AREA= 242.0 ACRES
AVERAGE BASIN SLOPE= 37.9 PERCENT
CLJRVE NUMBER= 72_5
DESIGN STORM= 2.25 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 5000. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .2590 HOURS
C3= 14.2729

QPCFS= 706.62 CFS
ITERATIONS= 8

QPIN= 2.8957 INCHES
SCS 6-houY"

-------------------------------------------------------------------_.------------------_._------------------------------------
ACCUMULATED

TIME RAINFALL
HOURS INCHES

RAINFALL
RUNOFF EXCESS
INCHES INCHES

UNIT OUTFLOW
HYDROGRAPH ° HYDROGRAPH

CFS CFS
----------------------------------------------------------------------------------------------------------------------------

2. 1 ~~ · 7~~::16 .0000 .0000 .0 .00
2.18 .8098 .0007 .0007 35.5 .02
2.23 .8961 .0048 .0041 219.5 .30
2.2£3 .9823 .0125 .0077 4~>9 .1 1 .50
2. ::13 1 .. 068=.i .0234 .0110 648.7 4.44
2. ::18 1. .154B .0375 .0141 706.6 9.65
2.43 1 .241.0 .0544 .0170 661 .9 17.15
:? .49 1 .3273 .0741. .0197 ~)58.7 26.64
2. =.i4 1 .367~~ .0841 .0100 437.0 37.16
~~ . !59 1 .3905 .. 0902 .0061 322.5 46.14
2.64 1 .4138 .0965 .0063 227.3 51 • L.~7

2.6 f7' 1 .4371 .1029 .0064 154.3 52.25
2.75 1 .4604 .109c, .0066 101 .6 50.25
2.80 1 · 48~:37 .1164 .0068 65.2 ·46.80
2.B:i 1 .5070 . L~~33 .0070 41 .0 4::1 .. 12
:2 .90 1 .5303 .1305 .0071 25.2 ::19 .9::1
2.95 1 .5536 .1378 .0073 15.3 37.51
3.00 1 .5766 .1451 .007~::.l 9.1 ::15.89
3.06 1 .5952 .1512 .0061 5.4 34.88
:3.11 1 .6139 .1574 .0062 3.1. 34.1::1
::1. H, 1 .6325 .1636 .0063 1 .8 33.37
3.21 1 .6512 .1700 .0064- 1 .0 32.60
::1 . ~\6 1 .6698 .1765 .006~i .6 31 .89
3 .32~ 1 .6885 .1831 .0066 .3 31.33
3.37 1 .7071 .1897 .0067 .2 30.97
3.42 1 •7L~57 .1965 .0068 .1 30.79
::1 .47 1 .7444- .203:3 .0069 .0 30.79

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

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME::::

!52"::~!:) CfE~

2.69 Hours
8.42 Acyoe-Feet
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PROJECT I Valley Camp Coal - C-14-42 Runoff Calculation

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

TP- .2965 HOURS
C3- 12.4672

QPCFS- 617.23 CFS
ITERATIONS- 8

QPIN- 2.5294 INCHES
SCS 6-hour_____a ._. _

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

CFS

--_.-=._==--..--=---.-----.=--~---=.-.--=---..-------------_.-2.25 .9395 .0000 .0000 .0 .00
2.31 1.0382 .0012 .0012 31.0 .04
2.37 1.1370 .0061 .0049 191.7- .37
2.43 1.2357 .0146 .0086 409.8 1.68
2.49 1.3345 .0266 .0120 566.6 4.68
2.55 1.3725 .0321 .0055 617.2 9.47
2.61 1.3992 .0362 .0041 578.2 14.64
2.67 1.4259 .0406 .0044 488.0 18.65
2.73 1.4525 .0452 .0046 381.7 20.97
2.79 1.4792 .0500 .0048 281.7 21.85
2.85 1.5059 .0550 .0050 198.5 21.88
2.91 1.5326 .0603 .0052 134.8 21.58
2.97 1.5593 .0657 .0055 88.8 21.27
3.02 1.5838 .0709 .0052 57.0 21.11
3.08 1.6051 .0756 .0047 35.8 21.08
3.14 1.6265 .0804 .0048 22.0 21.04
3.20 1.6478 .0853 .0049 13.4 20.92
3.26 1.6692 .0903 .0050 8.0 20.76
3.32 1.6905 .0955 .0052 4.7 20.63
3.38 1.7119 .1008 .0053 2.7 20.58
3.44 1.7332 .1062 .0054 1.6 20.65
3.50 1.7546 .1118 .0055 .9 20.82
3.56 1. 7694 .1157 .0039 .5 21.03
3.62 1.7841 .1196 .0039 .3 21.03
3.68 1.7987 .1236 .0040 .2 20.68
3.74 1.8134 .1277 .0040 .0 20.07

-----=-------------=-_..._._----_......._--------_._---.-----_.
HYDROGRAPH PEAK- 21.88 cfs
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 ACRES
AVERAGE BASIN SLOPE= 39.3 PERCENT
CURVE NUMBER= 72.6
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 16600. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .6624 HOURS
C3= 5.5807

QPCFS= 1695.40 CFS
ITERATIONS= 8

OPIN= 1.1322 INCHES
SCS 6-hour

==============================================================
ACCUMULATED

TIME RAINFALL
HOURS INCHES

RAINFALL
RUNOFF EXCESS
INCHES INCHES

UNIT
HYDROGRAPH

- CFS

OUTFLOW
HYDROGRAPH

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

2.25 .6457 .0000 .0000 .0 .00
2.38 .7977 .OOO~:) .0005 8~) .1 .04
? C:') .9353 .0082 .0078 526.t> .91L • ....J 4 .

~~ .. 65 .9764 . 0 12~:3 .0040 11 ;:~~) .5 4.97
2.78 1 .0174 .0171 .0048 1:;56.4 12.02
2.91 1 .0:'185 .0226 .0055 16 r;il5.4 20.44
3 .0:') 1 .0967 .0284 .0058 1:;88 . ;:~ 29.02
3.1B 1 .1295 .0338 · OO~)4 1340.6 37 . 0~-3
3.31 1 .1624 .0397 .0059 1048.5 43.95
3.44- 1 .1952 .0460 · 006~-3 77::1.7' 49.69
3.58 1 • ~~2~:~ 1. .0515 .0055 545. ::1 54.40
3.71 1 .2447 .O!::;63 .0040 370.3 57.93
3.84- 1 • 2t)7~:1 .0613 .0050 243.9 59.98
3.97 1 .2B99 .0664- .0052 156.5 60.71
4.1.1 1 .3l0B .07l4 .0050 98.3 60.60
4.24 1 .. 3::113 .0764 .OO!:;O 60.6 60.04
4.37 1 .35l.9 .0816 .0052 36.7 59.34
4.50 l. .:37;:':::1 .OB6B .005::1 ~~ 1. .9 58.74
4.64 l. .3B87 .09l.;~~ · 004~3 1;:~.9 58.29
4.77 1 .40bl. .0956 .0044 7.5 ~;7 .71
4.90 1 .4216 • 10en .0045 4.4- 56.81
5.0::1 1. .43BO .1047 .0046 ....... c- 55.714:... 'oJ

5.17 1 .4544- .1094 .OeM7 1 .4 54.65
5.30 1 .4708 .1142 .004B .B 53.83
5.43 1 .487:::1 .1.l90 .0049 .4 53.33
5.56 1 .5027 .1237 .0046 ,-, 53.16• .c::'

5.70 1 .517l .128l. .0044 .1 53.13
5.83 1 · ~)315 .1325 · 004-~5 .0 53.01

---------------------------------------------------------------------------------------------------------_._------------------
HYDROGRAPH PEAK=
TIME TO PEAl,,::::
RUNOFF VOL.UME=

60 .. 71 efs
3.97 HCll.l'rS

16 .96 Aer- e--Feet

. ; ..-



PROJECT: Valley Camp Coal - C-19-48, C-20-48 100Yr, 6Hr Runoff Calc

AREA= 1485.0 ACRES
AVERAGE BASIN SLOPE= 39.3 PERCENT
CURVE NUMBER= 72.6
DESIGN STORM= 2.25 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 16600. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .6624 HOURS
C3= 5.5807

QPCFS= 1695.40 CFS
ITERATIONS= 8

QPIN= 1.1322 INCHES
SCS 6-hour

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

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES

RAINFALL
RUNOFF EXCESS
INCHES INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

2.12 .7168 .0000 .0000 .0 .00
2.25 .9373 .0084 .0084 85.1 .72
2.38 1.1579 .0389 .0305 526.6 7.03
2.52 1.3577 .0830 .0441 1125.5 29.28
2.65 1.4173 .0989 .0159 1556.4 72.00
2.78 1.4769 .1160 .0170 1695.4 121.21
2.91 1. 5365 .1341 .0182 1588.2 162.15
3.05 1.5919 .1520 .0178 1340.6 189.52
3.18 1.6396 .1680 .0161 1048.5 204.46
3.31 1.6873 .1848 .0167 773.7 210.00
3.44 1.7350 .2021 .0173 545.3 209.74
3.58 1.7740 .2167 .0146 370.3 206.67
3.71 1.8068 .2293 .0126 243.9 201.79
3.84 1.8396 .2422 .0129 156.5 194.94
3.97 1.8724 .2553 .0131 98.3 186.62
4.11 1.9028 .2677 .0124 60.6 177.97
4.24 1.9326 .2801 .0124 36.7 169.80
4.37 1.9624 .2927 .0126 21.9 162.57
4.50 1.9920 .3054 .0127 12.9 156.63
4.64 2.0159 .3158 .0104 7.5 151.91
4.77 2.0397 .3263 .0105 4.4 147.51
4.90 2.0636 • 337() .0106 2.5 142.85
5.03 2.0874 .3477 .0108 1.4 138.12
5.17 2.1113 .3586 .0109 .8 133.79
5.30 2.1351 .3696 .0110 .4 130.26
5.43 2.1589 .3807 .0111 .., 127.70.'"
5.56 2.1814 .3913 .0106 .1 126.04
5.70 2.2022 .4012 .0099 .0 124.84

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

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

210.00 cfs
3.31 Hours

52.14 Acre-Feet

.,,- --~ --,"." .- ~ .
>:', "1.,-' .-.;" ,':. • ••
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48
PROJECT. Valley Camp Coal - C-21~Runoff Calculation _ ~FbI2Ae'1'

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

TP= .5385 HOURS
C3= 6.8646

QPCFS= 2909.81 CFS
ITERATIONS= 8

QPIN= 1.3927 INCHES
SCS 6-hour

===============================••••c.==================:====a=
ACCUMULATED RAINFALL UNIT OUTFLOW

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

=.=============================.=======••••••====.=z==========
2.26 .6567 .00(10 .0000 .0 .00
2.37 .7802 .0004 .0004 146.0 .06
2.48 .9038 .0070 .0065 903.8 1.35
2.58 .9563 .0120 .0050 1931.7 7.48
2.69 .9897 .0158 .0038 2671.2 18.87
2.80 1.0231 .0202 .0043 2909.8 32.51
2.91 1.0565 .0250 .0048 2725.7 45.63
3.02 1.0889 .0301 .0051 2300.8 57.15
3.12 1.1156 .0347 .0046 1799.6 66.87
3.23 1.1423 .0395 .0048 1327.9 74.59
3.34 1.1690 .0446 .0051 935.9 80.44
3.45 1.1957 .0500 .0054 635.6 84.97
3.55 1.2182 .0548 .0048 418.6 88.70
3.66 1.2366 .0588 .0040 268.7 91.43
3.77 1.2550 .0630 .0042 168.7 92.56
3.88 1.2733 .0673 .0043 103.9 92.13
3.98 1.2917 .0717 .0044 63.0 90.73
4.09 1.3086 .0758 .0042 37.6 89.06
4.20 1.3253 .0800 .0042 22.2 87.45
4.31 1.3420 .0843 .0043 12.9 86.02
4.42 1.3587 .0887 .0044 7.5 84.91
4.52 1.3747 .(1930 .0043 4.3 84.21
4.63 1.3880 .0967 .0037 2.4 83.75
4.74 1.4014 .1004 .0037 1.4 83.00
4.85 1.4'147 .1042 .0038 .8 81.73
4.95 1.4281 .1080 .0038 .4 80.14
5.06 1.4414 .1119 .0039 .2 78.58
5.17 1.4548 .1158 .0039 .1 77.31
5.28 1.4681 .1199 .0040 .0 76.47

===============================================c======c==:c=_=

HYDROGRAPH PEAK= 92.56 cfs
TIME TO PEAK= 3.77 Hours
RUNOFF VOLUME= 24.68 Acre-Feet
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AREA= 2072.0 ACRES
AVERAGE BASIN SLOPE= 34.6 PERCENT
CURVE NUMBER= 73.0
DESIGN STORM= 2.25 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 12000. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

PROJECT : Valley Camo Coal - C-21-48 Runoff Calc:ulatior: - ;>E'::044~

Si2«.-roel!.

Uf7

TP= .5385 HOURS
C3= 6.8646

QPCFS= 2909.81 CFS
ITERATIONS= 8

QPIN= 1.3927 INCHES
SCS 6-hour

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

TIME
HOURS

ACCUMULATED
RAINFALL RUNOFF

INCHES INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

2.05 .5946 .0000 .0000 .0 .00
2.15 .7740 .0003 .0003 146.0 .05
2.26 .9533 .0117 .0113 903.8 1.94
2.37 1.1326 .0377 .0261 1931.7 14.66
2.48 1.3119 .0767 .0389 2671.2 52.00
2.58 1.3882 .0967 .0201 2909.8 119.69
2.69 1.4366 .1105 .0138 2725.7 198.86
2.80 1.4851 .1250 .0145 2300.8 264.83
2.91 1.5336 .1403 .0153 1799.6 306.57
3.02 1.5806 .1558 .0155 1327.9 326.21
3.12 1.6194 .1690 .0133 935.9 330.82
3.23 1.6582 .1827 .0137 635.6 326.11
3.34 1.6969 .1968 .0141 418.6 316.62
3.45 1.7357 .2113 .0145 268.7 306.03
3.55 1. 7684 .2238 .0125 168.7 296.57
3.66 1.7951 .2343 .0104 103.9 287.74
3.77 1.8217 .2449 .0106 63.0 277.68
3.88 1.8484 .2557 .0108 37.6 266.00
3.98 1. 8750 .2666 .0110 22.2 253.87
4.09 1.8996 .2769 .0103 12.9 242.66
4.20 1.9238 .2872 .0103 7.5 232.89
4.31 1.9481 .2976 .0104 4.3 224.62
4.42 1.9723 .3081 .0105 2.4 217.95
4.52 1.9955 .3183 .0102 1.4 212.88
4.63 2.0149 .3269 .0086 .8 208.86
4.74 2.0342 .3356 .0087 .4 204.56
4.85 2.0536 .3444 .0088 .2 199.35
4.95 2.0730 .3533 .0089 .1 193.65
5.06 2.0924 .3622 .0090 .0 188.22

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

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

330.82 c:fs
3.12 Hours

74.58 Ac:re-Feet



HanSER
'IllER

&: LUCElilC

CLIINT _ ......~;';'OC;>C:;Ioc..oL-~4nQ.U.u:;;'I' _
PIlO.lICT _

.IATUIlI _

PII0.llCT NO. 4:27, It P4?

aNllT...:l-O.-J.­
COM'UTID ~
CNICKID~~_____

DATII#A06~

--( ('~21-48 - (t'trnnnCledJ
ZP;?AP&et4.

!~·bhr now: ~~ 9Z.~

-Il-nn 4 /-16
J
d4 cI~NO.7GI

~-221 tJSr£ZSI *

dX)#v Z5 '
/ ,

La ..,;.57 ("E5E ~O

/'tT~ufrmrj>/&9jJdo~/dt:md&!

/a?4r~Ohr F!t:JW: ~:.~
"'
h~ £" I-/~" EPA

(

-roo
~.



nilI '~I:.I''IllER
&lUCElRc

~LI."T '~~
PIIOJICT /.

'IATUIII ~£­
PIIOJICT NO. M Z.II.I()t)

.MIIT_O'~

CO"PUTID It?ti£­
CMICUD 7':,----r;;:;:Z::;;--
DATI

~-'Z7-?t

7h6t1,6~ &-~ .. - ;/~*/.¥ol
"~3 t'~ ~/I1f~ ~: 70
29" cc,rl1, ~/~ CN=7S

aJ /I '~

':: 22-~
- zo e:2<.
• 2, t:k-

-CN': 7(J,.5"
5

; .===- ... ==

7P
7S-

~. lep'
~.l'1 -
~-=-tJ.lt>

.,b>~~0'1JbhPn:; ;/,.5$ /n~~ '1/~ YI'/ G'k)

Ardrauhc !~'r~: Z~o ~

Sltrl1P ~ &-CX(6)(~)(/CJo) _ %
-~ ~49&C> (Zz,) - SlJ

&b<l:ikd Rttn-Qt'1"=

{"keek 11/X Hew
•

• 2'#"CHIP
• ,-J:o.OZ'!
•IS=- 5"-7~

qdl/tW~ Z9.gC£ d:-
..-::::::--

/pc ~~ 11/1/~t!t/i$7

lh~L ;mltl(py,fr~
« ,

. /1kIde,o~ ~ ? 8 '

fI$-:; /.1 t!{( Ch~r -M:/tlnu~: e1f"aH~

6I1IW; /7.0 c,( d.- -::;:::;-

kkfCQ»-Jo-fJ~DIU;"i-Mf
/?r>rcrt%~ ~ :".G>~ y: 0,2,3 ) V;:..3.9L5,O c£.
j/,~~ .

_ NO I-IN/AJ(S~
...



.. '.' !' (\{ ~F::l:, '
:.\ :. " ~

j".,,-,;;', .'.' .. 'o.

::'1','-' , ,:'C':\',

'{ F ::::: 1

C::>,· :,:/ ,,(i

Ci·':S QPIN= 5.4813 INCHES
SCS 6-hol.ll'"

,::: " 4. :i.
,C:"+

., ',.: ,:

!;:.- ?
•<,.

r" L '::
.':: " \ ..: .... '

:,,' , ('. :~'.

L "L:·
.... ., ./ ~"':'

" •• , f ...! ......

~:. " "~"

0::: ::....'" '.

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

~:, . :'

• Cf-,:/ /j

" ":' 1 ':C'~ :'

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

-:::·,i:.".' '..' :,{ .~.

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

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

:L "'::'::""":'1,'::
:!. ; }"

..... ' ..;..; ,...•
',,: /' ,'..,:'.

i;' ......

-j "
".1 ..

.1. C'.·::, ~:.'

\ " :~. ~::~ '.-:'

·.. ·,·.. ',i'··...
. ,:', ~ :; .!

,. ()():l '{';

" I.> ():?7
" ()(J .:::: :~

"t"i! -;.'.:­

"j ,: '?<~

,":;''; ",

II ; •• ! .•.:' i. ..::'

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

. " .. ' ..:' .,-:. /

.. '· .. .' ..::: ..::.·.-.1

" ::) (: ',:1 '7
,,(,>./'::'i

,. '.,:' <> ('~ /:.

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

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

.. '. )-:,' "

It '.,;'

.: i ...

UNIT
H'{Df-(ClGRAPH

CFS

.0
6.1

37.8
8(). ~7

111.6
121.6
113.9
96.1

55 .. 5
39.1
26.6
17.5
11 .2
7.0
4 "<'

If ' ... '

2.6
1 .6

'"'!'.. '._'

• 1.
.0

.0

.0.()

.0

.0

.0

.0

.0

OUTFUJW
HYDROGRAPH

..... - CFS

.00

.00

.00
• c)3
.09
.18

.. 35

__ 39
.40
.41
.42
.44
.46
.48

.57

.59
6 '-:,. ....

.64

.71
~73

.74

.. 75
'.7:7
.78
.79
.79
.78
.75

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



I.) I:.:! } E\ C,,: if" i:: CC!<:I1. •.• C--:?:"~""2"'1- FUr!D -f + C,:·\ 1 eLI 1 r.:\ t. i Dr:

~ - ",;:: :::.-:::;; ;::;: =::; :.:::; ::::: ::-;; ;:::: :-':''7 ::.::: :-.:: : •. ;::::::=: :::::;: ::;,:: ::;: :~.:::;,::;:::.: :;-,; :;::; :::-.:~:::;:::::::: =::::::::;;;.:.,;: H"" ':.•. :;.:::;;;;:;::;:;::::::: :-';'-::::. == ::::::::: ::::::::: ==:;.-;:;:;::-,;: ::::::;;: ::::: ... ;." ~:.:;:; ;,;:.,:::::

T I r·iL.
HOU!·::b

ACCt_.~r'1UL_ATED

F'(·) rNF (~L.L.

INCHES
:=,ur'.IClFF
INCHES

RAINFf-":L.L
EXCESt;
INCHES

UNIT
HYrmOGF~APH

CFS

OUTFL.OW
HYDROGRAPH

CFS

~: f' t:;.il
3,,<:.>7
3 .. 6C:~

1 • 2~·~2~~ • O:~4~~ .0008 .0 • 7'..::
1 ·::::;7~5 1l()3~,() .0008 .0 .70
1 ·24~21 • O~:'5H .0008 .0 .67

=.=~==~~==========~=============================================

HYDROGRAPH PEAK=
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• 19 Acre-Feet.
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CURVE NUMGER~ 70.5
DESIGN STORM~ 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 2500. FEET
M1NIMUM INFILTRATION RATE= .00 IN/HR

TP= .1368 HOURS
c::::;::;: 27.0 t 75

QPCFS= 121.60 CFS
I TEF-~:PI T IONS"'" 8

GPIN= 5.4813 INCHES
ses 6-hoLlr

=:::;;;;:::::::.:::.:_:::;~-:;:::::::::;::::::;;::::::-.:=:===::::=::=:.::=:::::::.:::.::.===;.-::===================-================
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ARCA~ 20.0 ACRES
~\·/:-'I·,(·\:::;F: :H{.1~::; J 1\1 ~:.i _DF'E ;c,;; 4':~ .. j FFT;:CEl\rI'
C~RVE NUMBER= 75.0
D~SIGN STORM= 1.55 INCHES
S~ORM DURATION= 6.0 HOURS
H\OhAULIC LENGTH= 2000. FEET
MlNIMUM INFILTRATION RATE= .00 IN/HR

-r F:;;;; • 1 O?~:! HOUF~:S

C3= :::4" ::::;891
QPCFS= 140.71 CFS
I TEF:{·'T I lJNS=: 8

QPIN= 6.9769 INCHES
5es 6-hoLlr

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

Tll"lE:
HOUF\S

ACClJlvlUI...(:.iTED
F;;f4 I NF r:':LL

INCHES

F:AINFALL
F:UNDFF EXCESS
INCHEE3 INCHES

UNIT
HYDROGF.:APH

CFS

OUTFLOW
HYDROGRAPH

CFS
=========~=====================================:================
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PROJECT: Valley Camp Coal - C-25-36 Runoff Calculation

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

TP= .2523 HOURS
C3= 14.6524

QPCFS= 452.63 CFS
ITERATIONS= 8

GPIN= 2.9727 INCHES
SCS 6-hour

==================================================c=_=_==0====

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT OUTFLOW
HYDROGRAPH . HYDROGRAPH

CFS -CFS
=======================-======-==._====================-=-=-=-

2.32
2.37
2.42
2.47
2.52
2.57
2.62
2.67
2.72
2.78
2.83
2.88
2.93
2.98
3.(13
3.08
3.13
3.18
3.23
3.28
3.33
3.38
3.43
3.48
3.53
3.58
3.63
3.68
3.73
3.78
3.83
3.89

.7247

.7826

.8405

.8984

.9371

.9527

.9684

.9840

.9997
1.0153
1.0309
1.0466
1.0622
1.0779
1.0918
1.1043
1.1168
1.1294
1.1419
1.1544
1.1669
1.1794
1.1919
1.2044
1.2145
1.2231
1.2317
1.2403
1.2489
1.2575
1.2661
1.2747

.0000

.0003

.0021

.0056

.0088

.0103

.0119

.0136

.0154

.0174

.0194

.0216

.0238

.0262

.0284

.0304

.0325

.0346

.0368

.0391

.0415

.0439

.0463

.0488

.0509

.0527

.0545

.0564

.0583

.0602

.0621

.0641

.0000

.0003

.0018

.0035

.0032

.0015

.0016

.0017

.0018

.0019

.0020

.0021

.0023

.0024

.0022

.0020

.0021

.0022

.0022

.0023

.0023

.0024

.0025

.0(125

.0021

.0018
• (1018
.0019
.0019
.0019
.0019
.0020

.0
22.7

140.6
300.5
415.5
452.6
424.0
357.9
279.9
206.6
145.6
98.9
65.1
41.8
26.2
16.2
9.8
5.9
3.5
2.0
1.2
.7
.4
.2
• 1
.0
.0
.0
.0
.0
.0
.0

.0(1

.00

.08

.41
1.22
2.41
3.60
4.49
5.05
e.34
5.49
5.59
5.69
5.83
6.01
6.18
6.31
6.38
6.42
6.44
6.48
6.55
6.64
6.76
6.88
6.96
6.92
6.77
6.56
6.34
6.16
6.02

K===============_=============_C=============================-

HYDROGRAPH PEAK­
TIME TO PEAK=
RUNOFF VOLUME=

6.96 cf.
3.58 Hours
1.74 Acre-Feet
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PROJECT Valley Camo Coal - C-26-24 Runoff Calculatio~

AREA= 4.8 ACRES
AVERAGE BASIN SLOPE= 54.4 PERCENT
CURVE NUMBER= 75.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1400. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0728 HOURS
C3= 50.8068

QPCFS= 49.89 CFS
ITERATIONS= 8

QPIN=10.3077 INCHES
SCS 6-hour

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

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES

RAINFALL
RUNOFF EXCESS
INCHES INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

2.27 .6663 .0000 .0000 .0 .00
2.28 .6829 .0000 .0000 2.5 .00
2.30 .6996 .0003 .0002 15.5 .00
2.31 .7163 .0007 .0004 33.1 .00
2.33 .7330 .0013 .0006 45.8 .02
2.34 .7497 .0020 .0007 49.9 .04
2.36 .7664 .0029 .0009' 46.7 .07
2.37 .7831 .0039 .0010 39.4 .10
2.39 .7998 .0051 .0012 30.9 .14
2.40 .8165 .0064 .0013 22.8 .18
2.42 .8332 .0079 .0015 16.0 .23
2.43 .8499 .0095 .0016 10.9 .28
2.44 .8665 .0113 .0018 7.2 .33
2.46 .8832 .0132 .0019 4.6 .38
2.47 .8999 .0153 .0020 2.9 .42
2.49 .9166 .0174 .0022 1.8 .47
2.50 .9309 .0194 .0020 1.1 .52
2.52 .9354 .0200 .0006 .6 .56
2.53 .9399 .0207 .0007 .4 .57
2.55 .9444 .0214 .0007 .2 .55
2.56 .9489 .0220 .0007 .1 .51
2.58 .9534 .0227 .0007 .0 .45
2.59 .9580 .0234 .0007 .0 .40
2.60 .9625 .0241 .0007 .0 .35
2.62 .9670 .0248 .0007 .0 .31

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

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

.57 cfs
2.53 Hours

.07 Acre-Feet
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;='HOJECT Valley Camp Coal - Ditch D-34B Runoff Calculation

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

TP= .0273 HOURS
C3=135.2856

QPCFS= 83.03 CFS
ITERATIONS= 8

QPIN=27.4469 INCHES
SCS 6-hol.lr

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

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

1.69 .2663 .0000 -;0000 .0 .00
1. 71 .2704 .0000 .0000 40.6 .00
1. 72 .2744 .0000 .0000 83.0 .00
1. 73 .2784 .0000 .0000 58.6 .00
1. 75 .2824 .0002 .0000 26.7 .00
1.76 .2864 .0003 .0000 9.6 .01
1. 78 • 29()~i .0004 .0001 3.0 .02
1. 79 .2945 .0005 .0001 .8 .02
1.80 .2985 .0007 .0002 .2 .()3

1.82 .3()25 .0009 .0002 .0 .03

2.42 .8357 • 1694 .0079 . .(1 1. 71 .. - ---~"- -- --,.-

2 ... 4~$ .8514 .1774 .0080 .0 1. 74
2.45 .8671 .1855 .0081 .0 1. 77
2.46 .8827 .1938 .0083 .0 1.80
2.47 .8984 .2021 .0084 .0 1.82
2.49 .9141 .2106 .0085 .0 1.85
2.50 .9297 .2192 .0086 .0 1.88
2., ::il .9342 .221,7 .0024 .0 1.65
2.53 .9384 .2240 .0024 .0 1.14
2.54 .9426 .2264 .0024 .0 .78
,.... C"e .9469 .2288 .0024 .0 .61L • ..J ....I

2.57 .9511 .2311 .0024 .0 .55
2.58 .9553 .2335 .0024 .0 .54

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

HYDROGRAPH PEAK=
T I ME TO PEAl-=::=
RUNOFF VOLUME=

1.88 cfs
2.50 HOLlrs

.16 Acre-Feet



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

Client: Valley Camp Coal Comp~ny

Project No.: 007.11.100
Channel Section: Ditch D-34B

Date:
Time:

CompLlted:

05-May-89
11:08 AM

DEH

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

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

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

A(R)2/3=

1.88
0.0
2.0
2.0

0.030
0.02
O. O~i
0.50

0.58
0.268
0.274

UNITS
cfs

feet
1/m1
11m2

ft/ft
ft/ft
feet

feet

Required Depth:
At-ea:
Perimeter· :
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

1.08 feet
0.67 ft2
2.59 feet
0.26 feet
2.79 ft/sec
Not Needed

CALCUL.f.::T I ON:
(Veloc.ity Check)

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

A(R)2/;:;::=

0.48
0.170
0.165

feet

Required Dept.h:
Area:
Perimet.er- :
Hydraulic Radius:
Veloc.ity:
Riprap Ck (V<5?):

0.98 feet
0.46 ft2
2.15 feet
0.21 feet
4.08 ft/sec
Not Needed

----------------_._----------
DESIGN CRITEFo:IA:

Comment:

Bottom Width:
Side Slope 1:
Side Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Channel Depth:
Riprap:

0.0 feet
2.0 l/m1
2.0 11m2

(1.02 ft/ft.
O.Oe.i ft/ft
1.08 feet
Not Needed
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PROJECT Valley Camp Coal - Ditch 0-35 Runoff Calculation

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

TP= .0473 HOURS
C3= 78.1173

QPCFS= 73.51 CFS
ITERATIONS= 8

QPIN=15.8485 INCHES
SCS 6-hour

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

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

1.59 .2366 .0000 .-0000 .0 .00
1.61 .2412 .0000 .0000 14.9 .00
1.62 .2459 .0000 .0000 56.3 .00
1 .64 .2505 .0000 .0000 73.5 .00
1.66 .2551 .0002 .0001 62.1 .00
1.67 .2598 .000::::; .0001 41.3 .01
1.69 .2644 .0005 .0002 23.7 .02
1.70 .2691 .0007 .0002 12.2 .03
1. 72 .2737 .0009 .0002 5.8 .04
1. 73 .2784 .0012 .0003 2.6 .05
1. 75 • 283() .0015 .0003 1.1 .06
1. 77 .2877 .0018 ·.0003 .5 .07
1. 78 .2923 .0022 .0004 .2 .08
1.80 .2969 .0026 .0004 .0 .09

2.40 .8119 .1850 .0097 .0 2.71
2.41 • 8~JOO .1949 .0099 .0 2.76
2.43 .8481 .2049 .0101 .0 2.82
2.44 .8662 .2151 .0102 .0 2.87
2.46 .8843 .2255 .0104 .0 2.92
2.48 .9023 .2:::::60 .0105 .0 2.97
2.49 .9204 .2467 .0107 .0 3.01
2.51 .9323 .2::,37 .0071 .0 3.00
1""'11 -=.-~ .9372 .2567 .0029 .0 2.77,.u,,::,

2.54 .9421 .2596 .0029 .0 2.3()
,.... COCo" .9470 .2626 .0030 .0 1. 78.£...0\0001

2.57 .9519 .2655 .0030 .0 1.39
2.59 .9567 .2685 .(1030 .0 1.14

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

HYDROGRAPH PEAK=
TIME TO PEAI<=:
RUNOFF VOLUME=

---..:..

3.01 cfs
2.49 Hours

.26 Acre-Feet



------_..-_.•._-_ __._----_._-- ._--_._------------_._---
Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Ditch 0-35

Date: 05-May-89
Time: 11 :31 AM

Computed: DEH

.- GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

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

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

A(R)2/3=

3.00
0.0
2.0
2.0

0.030
0.02
0.02
0.50

0.69
0.428
0.435

UNITS
cfs

feet
I/m1
11m2

ft/ft
ft/ft
feet

feet

ReqLli red Dept.h:
Area:
Pe",r imeter:
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

1.19 feet
0.95 ft2
3.09 feet

.0.31 feet
3.15 ft/sec
Not Needed

CALCULP,T ION:
(Velocity Check)

Depth (Max. Flow):
Qn/1.49(S)I/2=

A(F\)2/3:::

0.69
0.428
(>.4:3:5

feet

DESIGN CRITEF<IA:

Comment:

ReCjuired Dept.h:
Area:
Per imetelr :
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

Bottom Width:
Side Slope 1:
Side Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Channel Depth:
Ri.prap:

1.19 feet
0.95 ft2
3.09 feet
0.31 feet
3.15 ft/sec
Not Needed

0.0 feet
2.0 l/ml
2.0 11m2

0.02 ft/ft
0.02 ft/ft
1.19 feet
Not Needed
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F·nu. f:CT V~lley C2mr Coal - D-36 Runoff Calc012tion

!:':I~:::E:(l:: ."! '7 (,Cr.:LH

AVERAGE BASIN SLOPE= 65.3 PERCENT
C:'.. :'''<VE NUI··jut:.!:';"" 79" ;')
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 550. FEET
MIN J MI.ii·1 I NF' I LTF~;;T J rll\~ F;r~TE::;:' .00 1: N/HF,

Tf'::: ,,027'i HOURS QPCFS= 73.10 CFS
I TE:f,AT ION!:;= 8

QPIN=26.8484 INCHES
8CB 6'-hoLlI'"'

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

ACCtJMULATFD
TIME RAINFALL
HOUr,:,:::· INCHES

HAINFALL..
RUNOFF EXCESS
INCHES INCHES

UNIT
HYDROGRAPH

CFS

OUTFLQl.··J
HYDROGRAPH

CFS
================:=====;=======~=~==============================
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PROJECT Valley Camp Coal - Ditch D-37 Runoff Prediction

AREA= 3.8 ACRES
AVERAGE BASIN SLOPE= 36.3 PERCENT
CURVE NUMBER= 90.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1150. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0460 HOURS
C3= 80.3596

QPCFS= 61.65 CFS
ITERATIONS= 8

QPIN=16.3034 INCHES
SCS 6-hour

=========:=====================================================
ACCUMULATED

TIME RAINFALL
HOURS INCHES

RAINFALL
RUNOFF EXCESS
INCHES INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

-CFS
==============================================================

1.53 .2190 .0000 .0000 .0 .00
1 • 5~5 ~;.-...,.C'" .0000 .0000 12.5 .00• "::'.A::' ..:-'-J

1.56 .2280 .0000 .0000 47.2 .00
1.58 .2325 .0000 .0000 61.6 .00
1.59 .2370 .0002 .0001 52.1 .00
1.61 .2415 .0003 .0001 :3;4.7 .01
1.62 .2461 .0005 .0002 19.8 .02
1.64 .2506 .0007 .0002 10.2 .()3

1.66 .2551 .0009 .0002 4.9 .04
1.67 .2596 .00:1.2 .0003 2.2 .04
1.69 .2641 .0015 .0003 .9 .05
1 . 70 .2686 .0019 .0003 .4 .06
1. 72 .27:31 .0022 .0004 '? .07.....
1. 73 .2777 . 0026 .0004 .0 .08

2.41 .8231 .2109 .0101 .0 2.38
2.4·2 .8407 · 221~:? .0103 .0 2. 4:;:~

2.44 .8583 • ~?316 .0104 .0 2.46
2 .4~i .8759 .2421 .0105 .0 2.5()
2.47 .89:~:;4 • 2=~28 .0107 .0 2.54
2.48 .9110 .2636 .0108 .0 2.57
2.5() .9286 .2745 .0109 .0 2.61
~~., 51 .9:A4 .2782 .0036 .0 '"' C': c.:

~ • .:.J_1

2.53 .9391 .2812 .0030 .0 2.22
2.54 .9439 .2842 .0030 .0 1. 76
2.56 .9486 .2872 , .0030 .0 1.35
2 .. 58 .95:::::4 .2902 .0030 .0 1.07
2.59 .9581 .2932 .0030 .0 .90

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

HYDROGRAPH PEA~<==

T I ME TO PEA~::::::

RUNOFF VOLUME=

2.61 cfs
2.50 HOL\rS

.23 Acre-Feet

~..•... -.. ~

,'.-.

~-

:._--.~::- :i~'



·- _--_ _.._---_.._.._-_._-------_._ _-------- -----------
Trapezoidal Channel Flow Calculations using Mannings Equat1o~

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: 0-37

Date: 05-May-89
Time: 08:12 AM

Computed: DEH

GENERAL CRITERIA:

CALCUL.ATION:
(Channel Depth)

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

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

A(R)2/3=

2.60
'.. 0.0

15.0
2.0

0.030
0.02
0.18
0.50

0.37
0.371
0.371

UNITS
cfs

feet
l/m1
11m2

ft/ft
ft/ft
feet

feet

F\equi red Depth:
Area:
Per' imeter:
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

0.87 feet
1.16 ft2
6.37 feet
0.18 feet
2.25 ft/sec
Not Needed

CALCULATION:
(Velocity Check)

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

A(R)2/3=

(>.25
0.124
0.125

feet

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

0.75 feet
0.51 ft2
4.23 feet ~ez- "JZ::tO H16 H­
0.12 feet p

5.10 ft/sec L>~~ tJ1'PS32
ReqLlired~-n::eP ~

0.02 ft/ft
0.18 ft/ft
0.87 feet
Required

DESIGN CRITERIA:

Comment:

Bott.om Width:
Side Slope 1:
Side Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Channel Depth:
Ri pr'ap:

0.0
15.0
2.0

feet
I/m1
11m2

",..~.. -.._-, .._.--~-1'"'_, ~...-,.,,....;-,.----.'-.""""/"'<~~~_-.~ -_ ..~~t-.:.-~-~----~ -- ---':~-~'~:". -_.__ ._.,~ ..



;-:'RD.1ECT ~
Valley Camp Coal - Upper Section Ditch D-37 Runoff Prediction

AREA= 1.4 ACRES
AVERAGE BASIN SLOPE= 35.2 PERCENT
CURVE NUMBER= 90.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 500. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP=: .0240 HOURS
C:;:;= 154.0771

QPCFS= 43.18 CFS
ITERATIONS= 8

QPIN=31.2593 INCHES
SCS 6-hour

==============================================================
ACCUMULATED

TIME RAINFALL
HOURS INCHES

RAINFALL
RUNOFF EXCESS
INCHES ·INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

1.54 .2197 .0000 .0000 .0 .00
1.56 .2267 .0000 .0000 43.2 .00
1.58 .2338 .0001 .0001 13.9 .00
1.61 .2409 .0003 .0002 1 C· .00.;;,)

1 • 6~J .2479 .0006 .0003 • 1 .01
1.66 .2550 .0009 .0004 .0 .02

" 7c:' .7591 .174(.7 .0148 .0 .86.L.. ••";1_'

2.38 .7866 .1901 .0152 .0 .89
2.40 .8142 .2057 .0156 .0 .91
2.42 .8417 .2217 .0160 .0 .9~:

2.45 .8692 .2381 .0164 - • (I .95
2.47 .8967 .2548 .0167 .0 .97
2.49 .9242 .2718 .0170 .0 .99
2.52 .9359 .2791 .0073 .0 .58
2.54 .9433 .2838 .0047 .0 .33
2.57 .9507 .2885 .0047 .0 .28
2.59 • 958::;~ .2932 .0047 .0 .28
2.61 .9656 .2980 .0048 .0 .28
2.64 .9T51 .3()28 .0048 .0 .28

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

HYDROGRAPH PEAK=
T I ME TO F'EA~:::=

RUNOFf-7 VOLUI'1E=

.99 cfs
2.49 Hours

.08 Acre-Feet

;-." .. ,'~"'--" -...
::: ~.;. • ~ • < - ••

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

.. ,
;;;..::-- .:';;;0:~~. ,.~;;:·~-:'~;~~-;~~;~:;·~;j~i;,~~.~~~:~~j~:~~·:.0~· 2·;~~~~~tJdi~··T-



---------_._._-----------_._---.------ ---
Trapezoida 1 Channel F low Cal eLI I ati.ons L1sing Mannings Equa tior.

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Upper D-37

Date:
Time:

Computed:

05-May-89
08:27 AM

DEH

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

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

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

A(R)2/3=

0.99
0.0

15.0
2.0

--0.030
0.18
0.18
0.50

0.17
0.047
0.047

UNITS
c:fs

feet
11m!
11m2

ft/ft
ftlft
feet

feet

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

0.67 feet
0.25 ft2
2.94 feet
0.08 feet
4.03 ft/sec:
Not Needed

CALCULATION:
(Velocity Check)

Depth (Max. Flow):
('ln/l.49(S) 1/2=

A(R)2/3=

0.17
0.047
0.047

feet

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

0.67 feet
0.25 ft2
2.94 feet
0.08 feet.
4.0:5 ft/sec
Not Needed

---,-----------_._-----_._------------
DESIGN CRITERIA:

Comment:

Bottom Widt.h:
Side Slope 1:
Side Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Channel Depth:
Riprap:

0.0 feet
15.0 I/m1
2.0 11m2

0.18 ft/ft
0.18 ft/ft
0.67 feet
Not Needed

. '.'.' --~._---
'0:---,.••-,.-.•-.-.<,-.,-.. --._,_,.,.<.-.-.-'-,~-.:;:---:..~-.:....,~-.-.-<•..,,:~-.,.:-,:--,::~.-....
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7

Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Lower D-37

Date:
Time:

Computed:

05-May-89
08:33 AM

DEH

GENERAL CRITERIA:

CALCULATION:
(Channel Dept.h)

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

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

'::,(R)2/3=

2.60
().O

15.0
2.()

0.030
0.02
0.10
0.50

0.37
0.371
0.371

UNITS
cfs

feet
I/ml
11m2

ft/ft
ft/ft
feet

feet

Required Depth:
Area:
Per i.meter·:
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

0.87 feet
1.16 ft2
6.37 feet
0.18 feet
2.25 ft/sec
Not Needed

CALCUU:YT' ION:
(Velocity Check)

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

A (R) 21:3;:::

0.27
0.166
0.166

feet

ReqLlired Depth:
Area:
Per imetey':
Hydraulic Radi.us:
Velocity:
Riprap Ck (V<5?):

0.77 feet
0.63 ft2
4.71. feet
0.1::::; feet
4.10 ft/sec
Not Needed

--------_.._--------------------------
DESIGN CRITERIA:

Comment:

Bottom Wi.dth:
Si.de Slope 1:
Side Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Channel Depth:
Riprap:

0.0 feet
15.0 I/ml
2.0 11m2

0.02 ft/ft
0.10 ft/ft
0.87 feet
Not Needed

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



·..._..__._---_._---
Trapezoidal Channel Flow Calculations using Mannings Equat10n

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Lower D-37

Date:
Time:

Comput.ed:

05-May-89
08:47 AM

DEH

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

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

Depth (Min. Flow):
Qn/1.49(8)1/2=

A(R)2/3=

2.60
1.0
2.0
2.0

0.030
0.30
0.30
0.50

0.22
0.096
0.096

UNITS
cfs

feet
1/011
11m2

ft/ft
ft/ft
feet

feet

Required Dept.h:
Area:
Per' imeter:
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

0.72 feet
().32 ft.2
2.00 feet
0.16 feet
8.06 ft/sec
Required

UiLCULAT I ON :
(Veloci.ty Check)

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

A (R) 2/:'$=

0.22
0.096
0.096

feet

DESIGN CRITERIA:

Comment:

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

..._._----
Bottom Width:
Side Slope 1:
Si.de Slc.\pe 2:
Min. Bottom Slope:
Max. Bottom Slope:
Channel Depth:
Riprap:

0.72 feet
0.32 ft2
2.00 feet
0.16 feet
8.06 ft/sec
Required

··-__00_--__----_._---
1.0 feet.
2.0 1/011
2.0 11m2

0.30 ft/ft
0.30 ft/ft
0.72 feet
Required
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Trapezoidal Channel Flow Calculations using Mannings Equat10rl

Ie

Client: Valley Camp Coal Co.
Project NO.1 007.11.100

Channel Section: Lower 0-37

Date:
Time:

Computed:

12-Jul-89
03:13 PM

DEH

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

Design Flow:
Bottom Width:
Side Slopel:
Side Slope2:
Fric:tion Fac:tor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

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

A(R)2/3=

2.60
2.0
2.0
2.0

0.040
0.300
0.300
0.50

0.19
0.128
0.127

UNITS
cfs

feet
llml
11m2

--oft/ft
ft/ft
feet

feet

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

0.69 feet
0.44 ft2
2.83 feet
0.16 feet

.5.93 ftlsec
Required

CALCULATION:
(Veloc:ity Chec:k)

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

A(R)2/3=

0.19
0.128
0.127

feet

DESIGN CRITERIA:

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

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

0.69 feet
0.44 ft2
2.83 feet
0.16 feet
5.93 ft/sec
Required

2.(1 feet
2.0 l1m1
2.0 1/m2

30.0 r.
30.0 r.
0.69 feet
Required
Required
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PROJECT & Valley Camo Coal - D-38 Runoff Calculation

AREA= .3 ACRES
AVERAGE BASIN SLOPE= 27.7 PERCENT
CURVE NUMBER= 90.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 175. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0117 HOURS
C3=316.5573

QPCFS= 19.43 CFS
ITERATIONS= 8

QPIN=64.2234 INCHES
SCS 6-hour

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

ACCUMULATED RAINFALL UNIT OUTFLOW
TIME RAINFALL RUNOFF EXCESS HYDROGRAPH HYDROGRAPH
HOURS INCHES INCHES INCHES CFS CFS
==============~=================a••=============~============_

1.54 .2199 .0000 .0000 .0 .00
1.55 .2234 .0000 .0000 19.4 .00
1.56 .2269 .0000 •(1000 5.6 .00
1.57 .2305 .0000 .0000 .6 .00
1.58 .2340 .0001 .0000 .0 .00

2.42 .8428 .2224 .0081 .0 .21
2.44 .8566 .2306 .0081 .0 .21
2.45 .8704 .2388 .0082 .0 .21
2.46 .8841 .2471 .0083 .0 .21
2.47 .8979 .2555 .0084 .0 .21
2.48 .9116 .2640 .0085 .0 .22
2.50 .9254 .2725 .0086 .0 .22
2.51 .9325 .2770 .0044 .0 .14
2.52 .9362 .2793 .0023 .0 .08
2.53 .9399 .2817 .0023 .0 .06
2.54 .9436 .2840 .(1023 .0 .(16
2.56 .9474 .2864 .0024 .0 .06
2.57 .9511 .2887 .0024 .0 .06

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

HYDROGRAPH PEAK=
TI ME TO PEA~~=

RUNOFF VOLUME=

.22 cfs
2.50 Hours

.02 Acre-Feet
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PHDJECT Valley Camp Coal - D-39A, D-398 Runoff Calculations

AREA= 1.8 ACRES
AVERAGE BASIN SLOPE~ 35.5 PERCENT
CURVE NUMBER= 70.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 450. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0417 HOURS
C3= 88. 5"1-66

QPCFS= 32.61 CFS
ITERATIONS= 8

QPIN=17.9644 INCHES
SCS 6-hoLlr

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

T I 1'1E
HOURS

ACCUMULATED
RAINFALL RUNOFF

INCHES INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

CFS
==========~===:===~========~===================================

2.4:2 .8406 .0000 .0000 .0 .00
2.44 .8646 .0000 .0000 16.0 .00
2.46 .8885 .0002 .0002 32.6 .00
2.48 .9125 .0007 .0005 23. () .01
2.51 ,,9317 .0013 .0006 10.5 .03
2.53 · 938;~ .0015 .0002 3.8 .04
,..) ~C:' .9447 .0018 .0002 1.2 .03.i- • '-, w

2,,57 · 9~;12 .0020 .000:::;; "'!' .03• ,_I

2.59 .9576 • (H)2:3 .0003 .0 .02

3.36 L 1747 .0219 .0007 .0 .06
3.38 1. 1799 .0226 .0007 .0 .06
3.4(i L 18::i 1 • (>233 .0007 .0 .06
3n42 l · 1902 .0240 .0007 .0 .06
:~. 4=:; 1- 19~!4 • ();~47 .0007 " () .06
3,,47 1 ·2()()t~ · ()255 .0007 .0 .06
3.49 1 .205El II ()::tJ:~ .0007 .. 0 .06
3.51. :I. .2103 • (>269 .0007 .0 .06
3;: 5~::~ 1.21::::8 .0274 .0005 .0 .06
3.55 l ,,2175 .0279 ,. ()O(}5 .0 .05
- £:---y 1.221 (l • (>285 .0005 .0 .. ()5~'. ~l/

3.59 1.2246 .0290 .0005 .0 .()~(

3.6:l :I .228:1 .0296 .0005 .0 .05
==============================================================

HYDROGRAPH PEAK=
T I I"1E TO PEAK:::
RUNOFF VOLUt1E":

.06 cfs
3. "19 Hours

• (>:l. Ac: r' e-FE'E't

. --- -.".'._. -...._. ----._ ..------------ -_._---_.._-------_.. -- - _.__._ ....._--_.._------ --_..,------
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Valley C~mp Coal - D-42 Runoff Calculations

AREA~ .7 ACRES
AVERAGE BASIN SLOPE= 36.9 PERCENT
CURVE NUMBER= 90.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 275. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= . 0:1. '':I-~.; HOURS
C3=254.5012

OPCFS= 36.45 CFS
ITER(..HIONS= 8

OPIN=51.6334 INCHES
SCS 6-hour

==============================================================
TII"1E
HOUF:S

ACCUMUL.ATED
RAINFALL

INCHES
RUNDFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

1 . 5l~ .2201 .0000 .0000 .0 .00
1.55 .2244 .0000 .0000 36.4 .00
1.57 .2287 .0000 .0000 :1.1.. 8 .00
1.58 .233(> .0001 .0000 1.3 .00
1.60 .2372 .0002 .0000 .0 .00

2.4·1 .. 8233 .2110 .0096 .0 .47
2.42 .8400 .. 22()7 .0097 .0 .48
2.44 .8566 .2306 .0098 .0 .49
2.45 .8732 .. 24·()5 .0100 .0 .49
2.46 .8899 " 2~;()6 .010l .0 ".5()

2.48 .9065 .2608 .0102 .0 .50
2.49 " 92::::;1 .2711 .0103 • 0 115:1.
2.51 .9326 ,,2771 .0060 .0 .35
2t: 5:2 • 9~571 .2799 .0028 .. () ·19
2.54 .9416 .2827 .0028 .0 ·15
~ ~t= .9461 .. :;~85t\ .0028 .0 14oJ- .. ,.... ,.,.J ·,., r="7 .9506 .2884 .0029 .0 14~ .......1,1 ·2.58 .9551 .291::::: .0029 .0 · 14

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

HYDF:OGRJ~lPH PEAI<:=
TINE TO PEAK:::
RUNOFF VOLUI'1E=

.~51 c::fs
2. 49 Hour' 5

.04· Acre-Feet

-- _. --.---_. -----._--_._----- .._-._-.--_._.._----_ ..---•...-...-_._-----
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PRO,JECT Valley Camp Coal - Ditch D-44A Runoff Calculation

AREA= 1.5 ACRES
AVERAGE BASIN SLOPE= 30.2 PERCENT
CURVE NUMBER= 80.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 510. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP:::: .0:::;:75 HOURS QPCFS= 30.66 CFS
ITERATIONS= 8

QPIN=20.0051 INCHES
8CS 6-hou ....

===============================================================
TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFAL.L
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

2. 1~~ .4921 .0000 .0000 .0 .00
2. 14 ~5136 .0000 .0000 15.0 .00
~~ .16 .5351 .0005 .0004 30.7 .00
..... 17 .5566 .0013 .0008 21 .6 ·() ~:~..::. ..
..... 19 .5781 .0024 .001 1 9.9 .05..:...
2.2l .5996 .00:::;.8 .0014 .,.. c- .08"_, • \J

:;;~ • ~.2~j .6211 .0056 .0018 1 .1 ·10
2 • 2~.5 .6426 .0077 .0021 .3 ·1 ~:.-. '-\-, .6641 .0101 .0024 .0 16..... "-/ ·
2.40 .8146 • ()352 .0044 .0 ..,..-;t"·.,,:,.,,:,

2.42 . 8~J61 .0398 .0047 .0 --;rr..-·...:.,,,,-,
2.44 .8576 .0447 .0049 .0 .3'7
2.46 .8791 •04-99 .0052 .0 .39
2.4'7 .9006 • ()~j5:~: .0054 .0 .41
2.49 .9221 .0610 .0056 .0 .43
2.5i .9337 .0641 .0031 .0 .41
2 .. 5~~; . 9:~!85 .0657 .0016 .0 .. 3:!~
:? •~:t~} .9453 .06T:' .0016 .0 .2:2
r-, t.~...., .9:':;11 .0690 .0016 .0 174 rtr ....11 ·..., C-~:-i .9569 .0706 .0016 .0 .14".;..• ".J i

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

HYDROGRAPH PEAK=
T I/'1E TO PEAK=
RUNOFF VOLUME=

.. 43 cfs
2.49 Hou .... s

.04 Ac ....e-Feet
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Trapezoidal Channel Flow Calculations using Mannings Equatiori

Client: Valley Camp ecal Company
Project No.: 007.11.100

Channel Section: D-44A

Date:
Time:

Computed:

04-May-'89
04:08 PM

DEH

GENERAL CRITERIA:

CALCUi....{-ITION:
(Channe I DepU"s)

Design Flow:
Bott.om Width:
Side Slopel:
Side Slope2:
Friction Factor:
Min. Bot.tom Slope:
Max. Bottom Slope:
Freeboal~d:

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

A(R)2/3=

0.4:::;;
0.0
2.c)
2.0

0.030
0.10
0.10
0.50

0.25
0.027
0.027

UNITS
cfs

feet
llml
11m2

ft/ft
ft/ft
feet

feet

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

0.75 feet
0.12 ft2
1.10 feet
(1.11 feet
3.58 ft/sec
Not Needed

0.75
O. 12
1.10
0.1:1.

CAL.CULATION:
(Velocit.y Check)

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

A(R)2/3:::;

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

0.25
0.027
0.027

3.5£-3
Not

feet

feet
ft2

feet
feet

ft/sec
NE'eded

DESIGN CRITEF:IA:

Comment:

Bc)tt.om Width:
Side Slope 1:
Side Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Channel Depth:
Riprap:

_.- - ..,..._-_..-.-.~---:c--~-
·;i .... j .....,•.•

0.0 feet
2.0 l/m1
2.0 11m2

0.10 ft/ft.
0.10 ft/ft
0.75 feet
Not. Needed
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rV[RA3E BASIN SLOPE= 28.7 PERCENT
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---_._---------- ---_._..•_-----------_.
Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: D-44B

Date:
Time:

Computed:

04'-May-89
03:38 PM

DEH

GENERAL CRITERIA:

CALCUL.ATION:
(Channel Depth)

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

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

A(R)2/3=

0.40
0.0
2.0
2.0

0.030
0.17
0.21
0.50

().22
0.020
0.020

UNITS
cfs

feet
l/m1
11m2

ft/ft
ftlft
feet

feet

Requi.red Depth:
Area:
Peri.meter:
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

0.72 feet
0.09 ft2
0.97 feet
0.10 feet
4.25 ft/sec
Not Needed

CALCULATION:
(Velocity Check)

Depth (Max. Flow):
Qn/1.49(S)li2==

A(F:)2/3=

0.21
0.018
0.018

feet

DESIGN CRITERIA:

Comment:

Required Depth:
Ar·~.)a :
Perimeter:
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

Bottom Width:
S:i.de S lope 1:
Side Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Channel Depth:
Ripr'ap:

0.71 feet
0.09 ft2
0.94 feet
0.09 feet
4.54 ft/sec
Not Needed

0.0 feet
2.0 l/m1
2.0 11m2

0.17 ft/ft
0.21 ft/ft
0.72 feet
Not Needed

_____•., -.--•• - ------.,..-~- -'- '.' _":":"':: __ .._-~._.__ ....._._•.•• -_.__ .•.._- •. ,~. ~.__._ ._.__ 'e·'"_.__ _. ____ fA ¥¢,
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pr~OJFC'r Valley Camp Coal. 007.11.200 Cu 1ve'rt c·_t.\. ..·_t.\.;;:'

AREA= 88.0 ACRES
AVERAGE BASIN SLOPE= 33.4 PERCENT
CURVE NUMBER= 71.2
DESIGN STORM= 2.25 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 4000. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .2392 HOURS
C~:3= 15. 4~)::I~i

QPCFS= 278.21 CFS
I TERAT IONS:::: 8

QPIN= 3.1352 INCHES
SCS (;-hour

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

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL.
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

2.15 .7721 .0000 .0000 .0 .00
~? .20 .8517 .0004 .0004 14.0 .00
2.25 .. 9314 .00::16 .0031 86.4 .08
2.30 1 .en 10 .009(, .0060 184-.7 .44
2.34 1 .0907 .0183 .0087 255.4 1 .34
2.39 1 .. 17m3 .. 0296 .OI1::~ 278.2 2.95
2.44 1 · ~:?~iOO .0434 .(H37 260.6 5.31
;;~.49 1 .3296 .0594 .0160 2~~O .0 8.32
2.54 1 .3660 .. 0674 .0081 172.1 11 .68
2.58 1 .3876 .0724- .0050 127.0 14.57
2.63 1 .. 4091 .0775 .0051 89.5 16.24
2.6B 1 .4306 .082B . OO!:):::~ 60.8 16.58
2 .. 7::1 1 .. 45?1 .om3:? .00:54 40.0 15.98
2.77 1 .4737 .093B .0056 ;~!::). 7 14 .. 92
==:~ . 8L~ 1 .4952 .09<;5 . 00~:)7 16.1 1 ~:1 .7"7
2.87 1 .. :)167 . 10~)4 .0059 9.9 12.78
2 .. 9~~ 1 .. 5~183 .11.14- .0060 6.0 12.04
2.97 1 · 5~)~1B .1.175 .0061 3.6 1 1 .~)4

3.01 1 .58cn .1235 .0059 ~~ .. 1 11 .26
3.06 1 .5973 .1 :?86 .0051 1 --, 11 .1.1.. ,:.

3.1.1 1 .6145 . 1~-33B .0052 .7 10.98
3.16 1 .6317 .1391 .0053 .4 10.81
3. :?1 1 .6M39 .1444 .0054 .. 2 10.62
3.25 1 · 666;;:~ .1499 .0055 . 1 10.43
3.30 1 . 68::l4 . 15::i4 ~0055 .0 10.29

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

HYDROGRAPH PEAK=
TIME TO PEAK:::
RUNOFF VOL.UME::::

16.::i8 cfs
2.68 Hours
::::'.77 Acre-Feet
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Valley C~mp Coal - C-11-12 Runoff Calculation

AREA~ .8 ACRES
AVERAGE BASIN SLOPE~ 20.4 PERCENT
('!'i':::\/i:: NL.lI'1BFF<:::: 9 j • ::'~;

D~SJGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 300. FEET
MINIMUM INFIlTF<ATION RATE= .00 IN/HR

TF'::" .. 0:1. <:;IE! HOURS
C::;::: 1. El6. 39£iA~~

QPCF5= 30.51 CFS
ITERATIONS::: 8

QPIN=37.8167 INCHES
SCS 6-·hOLlr

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

m:CUMUL.ATED
TIME RAINFALL
HOURS INCHES

RUNOFF
INCHES

RJ~INFALL

EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRr~PH

CFS
====================================================:==========

1 .:39 ·1890 ·0000 ·0000 ·0 ·00
1 .. 41 · 19::':'2 ·0000 ·0000 3()" 5 ·00
1 .. 43 ·1966 ·0000 ·0000 9. 9 ·00
:1. "

4~::; ·19C?9 ·0000 ·0000 1 · 1 ·00
1 " ._.,

2()~3:3 0002 0000 0 00"
A+ ,- · · · · ·

~~ . -::-q 7878 230l ·0140 0 · ~:.;B'-'~ .. · · ·2 .. At(; 81 O~'j :::~4,(~·~~ 01 4-::- (l ~)9· r. · '-' · ·:? "il·:? ·8~:::32 · :?~:.m8 ·0145 ·(I ·60
~.\ 1.j..l~ 8559 2735 0147 (I 61..:~ r. · · · · ·
~.': 41." 8786 28B~.i 0149 (I 62.: , · · · · ·
2" 47 901::::; 3()36 0152 0 6--::'· · · · · '._'

:? "49 ·9:::'40 .. 3190 ·0154 ·0 , 6,,1,r, 51 9::::;4::':,i ~5262 · (>()7:? ·(> ·39..c,. · ·
21' 5~; ·9J~·(i~7 ·::::;3().t1· ·004·2 ·0 · :.~:?

,.,
5~j 9468 33 Al6 0042 0 · 18~. · · · ·~) ::.1 .... 9S:;!.9 3~:::EI8 .. 0042 ·(I · :18.t:..t: · ·2 .. ~.i9 ·9591 , 3431 · 00·4:::~ ·0 ·1 P

:~ 6 • 96~j2 ~:: .(~. ~7 ~:; OOll-::=:: (I 18.. .!. r. " · · ..
=================:===:::=========================================

HYDP[JC~F:(~!F'H PEAr:::::
T I f"1E TCJ PEr~t:::::::

PUI'·~CIFF VCLUI'1E=

.64· c:f '.::.
2. 49 Hour =,

h (>5 f~C r e-F-- eE·~t:.
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F'F:OJ r0CT Valley Camp Coal - D-15 Runoff Calculations

AREA= 4.2 ACRES
AVERAGE BASIN SLOPE= 35.0 PERCENT
CURVE NUMBER= 82.8
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 900. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0501 HOURS
C3:::: T5.74::'::2

QPCFS= 63.36 CFS
ITERATIONS= 8

QPIN=14.9611 INCHES
8CS 6-hoLII'"'

==============================================================
TINE
HOURS

ACCUI"1ULATED
RAINFALL RUNOFF

INCHES INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

2.0"1- .3994 .0000 .0000 .0 .00
2. ()5 .4186 .0000 .0000 12.8 .00
2.07 .4:::::77 .0002 .0002 48.5 .00
2.09 .4569 .0008 .0006 63.4 .02
r) 10 .4760 .0017 .0009 53.6 .05.l.. r.

2. 1.2 .4952 .0029 .0012 35.7 ·11
2. 14 .514·3 .004,5 .0015 20.4 ·18
2. 15 .5335 .0063 .0019 10.5 .25
2r. :17 • 5~.;2t) · 008~5 .0022 5. () .33
2. 19 .5718 .0:109 .0024 '") "':" · 41...:.. .._'
2.2(i .591.0 .01. ::'::7 .0027 1.0 .48
? ,.,,, .6101. .0167 .0030 .4 .56_.~..:..

2.24 .629::::; .0200 .0033 ,., .63...:..

2.25 .6484 • ()~235 .0035 .0 .70

2.4·() .B208 .0662 • OO~.'"jt~ .0 1.28
2.42 .8400 .0720 .0058 .0 1.33
2.44 .859:1 .0781 .0060 .0 1.39
2.45 .8783 .0843 .0062 .0 1.44
2.47 .8974 .0908 .0064- .0 1.49
2.49 .9166 .0974 .0066 .0 1. 54
2,,5l .9316 · 1.(>27 • i.)i.)5::::; .0 1.57
" 1:''''

Cjl~ , _.y 1046 .00:19 .() 1.50..:... _t"':M • ,,':;.bl ·2. 5.c~ .9..1-19 · 1064, .00:\.9 .0 1.28
2.56 .9471 ·1083 .0019 .0 1.00
2.57 9r:::'--:r-=!' :\.102 • (H):\.9 .0 .78• ~.-:......I ·2.59 • 9~174 · 1121 .(1019 .0 .64
2.61 .9626 ·1141 .00:\.9 .0 .56
;========~====================================================

, , ·C3RAPH PEAI<::"
r :i ,;F TO PEr-IV=
RUNOFF VOLUI"1E=

:1.57 cf s
2.50 Hou.... s

.14 Ac .... e-Feet



Trapezoidal Channel Flow Calculations using Hannings Equation

..,.,

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Ditch D-15

Date:
Time:

Computed.:

Il-May-89
11:39 AM

PGH

GENERAL CRITERIA:

CAL.. CUL.AT I ON:
(Chi:":\nnel Depth)

Design Flow:
Bottom Width:
Side Slopel:
Side 8lope2:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Frf.'~eboard:

Depth (Min. Flow):
8n/l.49(8)1/2=

A(R)2/3=

1.57
0.0
2.0
2.0

0.030
0.02
0.02
0.50

0.54
0.224
0.226

UNITS
cfs

feet
Ilml
11m2

ft/ft
ft/ft
feet

feet

Hequired Depth:
Area:
PE.'r i meter·:
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

1.04 feet
0.58 ft2
2.41 feet
0.24 feet
2.69 ft/sec
Not Needed

Ct~L.CULATI ON:
~Velocity Check)

Depth (Max. Flow):
8n/1.49(S)I/2=

A (R) 2/:;:;=:

0.54
0.224
0.226

feet

DESIGN CF<ITEF<IA:

Comment:

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

Bottom Width:
Side Slope 1:
Side Slope 2:
Min. Bottom Slope
Max. Bottom Slope
Min. Channel Depth:
Riprap:

1.04 feet
0.58 ft2
2.41 feet
0.24 feet
2.69 ft/sec
Not Needed

0.0 feet
2.0 Ilml
2.0 11m2

0.02 ft/ft
0.02 ft/ft
1.04 feet
Not Needed

...._~ '.
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pnn~lFCT Valley Camp Coal - D-16A Runoff Calculations

AREA~ 5.1 ACRES
AVERAGE BASIN SLOPE= 31.6 PERCENT
CURVE NUMBER= 84.3
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1415. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0720 HOURS
C3== 51.3249

QPCFS= 53.55 CFS
ITEF:ATIONS= 8

QPIN=10.4128 INCHES
SCS 6-hour

==============================================================
ACCUMULATED

TIME RAINFALL RUNOFF
HOURS INCHES INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

CFS
=====~===================:====================================

2.00 .3591 • (; (;1:-'!:) .0000 .0 .00
2. (>2 .3756 .0000 .0000 2.7 .00
2. ()3 .3921 .0002 .0002 16.6 .00
2.05 .4087 .0007 • OOO~j 35.5 .00
2.06 .4252 .0015 .0008 49.2 .02
2.07 .4417 • 002~i .0010 53.5 .04
2.09 .4582 .0038 .0013 50.2 .08
2. 10 .4748 .0053 .0015 42.3 .14
2. 12 . 4913 .0071 .0018 33 • 1 .20
2. 13 .5078 .0092 .0020 24.4 .27
2. 1c' .5243 .0114 .0023 17.2 .35~,

'") 16 .5408 .0140 .0025 11.7 .44L.

2. 18 .5574 .0167 .0027 7.7 .52
2.19 .57:38 .0197 .0030 4.9 .61
2.20 . 5904 .0228 .0032 3 • 1 .69
2.22 .6069 • (>262 .0034· 1.9 .78
'") ,.,~ #'i--C: .0298 .0036 :1..2 .86...;... "':'."-' • 001:.. •.::1 ....1

2. 2~5 .6"'''00 • ()336 .0038 ·7 .94
2.2t.\ I-=:, r:::- .0376 .0040 .4 1.02• O~O"':,I

2.28 .6730 .0418 .0042 '") 1. 10r. ..:..

2.29 .6895 .0461 .0044 ·1 1. 17
2.3Cl .7061. · O~i(l7 · 004~.i .0 1.25

2a43 .8548 .0992 .0060 .0 1.84
2. Ai-5 .871,3 .1054 .0062 .0 1.90
2.46 .8878 ·1117 •(l063 .0 1.96
2.4·8 .9043 ·1.181. .0065 .0 2.02
2" .lt9 .9209 ·1247 .0066 .0 2.07
2,,51 .9320 ·1293 · 004·~.; • 0 2 . 12
,., Co'"") .9365 · 1311 .0018 .0 2.13..... _(oI:"

:~a: 54 .94·09 ·1.329 .00:1.8 .0 2.06
2.55 .9454· · 1348 .0018 ·() 1.90
2.56 .9499 ·1366 .001.9 .0 1.68
2. ~c8 .9543 ·1385 .0019 .0 1.46
2,,59 .9588 .1404 .0019 .0 1.25

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



F'FClJFCT Valley Camp Coal - D-16A Runoff Calculations
(Continued)

"7

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

1 I t'lE
H()UF~S

ACCUMULATED
Fa·~INFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDHOC';Rl.\PH

CFS

OUTFLOW
HYDROGRAPH

CFS
~=====;=======~======:=========~===============:~=~=============

2.61 .9633 .1423 .0019 .0 1.08
================;==~==============:===========================

HYDROGRAPH PEAK=
T I ME TO PEAI<=
RUNOFF VOLUME=

2.13 cfs
2.52 Hours

• 19 Acre-Feet



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

Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Ditch D-16A

Date:
Time:

CompLlted:

12-May-89
10:45 AM

PGH

GENERAL CRITERIA:

CAL.CUL.ATION:
(Chanm?l Depth)

UNITS
Design FiOlA!: 2.13 cfs
Bottom Width: 3.0 feet
Side SI opel: 2.0 Ilml
Side Slope2: 2.0 11m2
Fr·iction Factor: 0.030
I'1i n. Bottom Slope: 0.08 ft/ft
Ma>: • Bottom Slope: 0.15 ftlft
Freeboard: 0.50 feet

Depth (Min. Flow) : 0.17 feet
Qn/ 1.49 (S) :I. /2= 0.152

A(R)2/3= 0.153

Required Depth:
Ar-ea:
PE'r- i meter-:
Hydr-aulic Radius:
IJE~locity:

Ripr-ap Ck (V<5?):

0.67 feet
0.55 ft2
3.74· feet
0.15 feet
3.88 ft/sec
Not Needed

C~':\L.CUL.ATI ON:
(Velocity Check)

Depth (Ma>:. Flol-'J):
On/1.49(S)1./2=

A <FO 2/3::-.::

0.1.4
0.111
0.112

feet

DEE;IGN CF,ITEF:IA:

Required Depth:
~':!)r·ea:

Per- i meter:
Hydr-aulic Radius:
Velocity:
Riprap Ck (V<5?):

Bottom Width:
Side Slope 1:
Side Slope 2:
Min. Bottom Slope
Max. Bottom Slope:
Min. Channel Depth:
Ripr-ap:

0.64· feet
0.4·::'i ft2
:::;;.61 feet
0.12 feet
4.75 ft/sec
Not Needed

3.0 feet
2.0 I/m1
2.0 11m2

0.08 ft/ft
0.15 ft/ft
0.67 feet
Not Needed
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PRDJECT Valley Camp Coal - D-16B Runoff Calculations

z

AREA= .7 ACRES
AVERAGE BASIN SLOPE= 33.6 PERCENT
CURVE NUMBER= 90.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 400. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0205 HOURS
C3=:I. 79. 9552

QPCFS= 25.77 CFS
ITERATIONS= 8

QPIN=36.5095 INCHES
SCS 6-hour

==============================================================
ACCUMUL.ATED

TIME RAINFAL.L
HOURS INCHES

RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

1.54 • 22()3 .0000 .0000 .0 .00
1.56 .2263 .0000 .0000 25.8 .00
1. 58 .2324 .0000 .0000 8.4 .00
1.60 .238...1 .0002 .0001 .9 .00
1. 62 .2444 .0004 .0002 .0 .00

2.36 .7665 .1790 .0128 .0 .4·5
2.38 .7901 .1920 .0131 .0 .46
2.4·0 .8136 .2054· .0134 .0 .47
2.42 .8371 .2190 .0136 .0 .48
2.44· .8606 • 232cI .0139 .0 .4·9
2.46 .8841 .2471 .0142 .0 .49
2.4·8 .9076 .2615 .01404 .0 • ~.i()

2.5i) .9303 .2756 .0141 .0 .50
r::a ~,:".l .9367 .2796 .0040 .0 .2401..•• ~ .._

2 .. 5'+ .91-1-30 .2836 .0040 .0 .15
2.56 .9494 .2876 .0040 .0 .14
2.58 .9557 .2917 .0040 .0 • 14
2.60 .9621 .2957 .0041 .0 .14

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

HYDROGRAPH PEAI<=
TH1E TO PEAI<=
RUNDFF VOLU!"1E=-

.50 cfs
2.48 Hour5.

.04 Acre-Feet

'.



T~apezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Company
P~oject No.: 007.11.100

Channel Section: Ditch D-16B

Date: 12-May-89
Time: 09:53 AM

Computed: PGH

GENERAL CRITERIA:

CALCULAT I 01".1:
(Channel Depth)

Design Flow:
Bottom Width:
Si deSl ope 1 :
Side Slope2:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

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

A(R)2/3=

0.50
0.0
2.0
2.0

0.030
0.01
0.10
0.50

0.40
0.101
0.102

UNITS
cfs

feet
.l/ml
11m2

ft/ft
ft/ft
feet

feet

Required Depth:
A~ea:

Perimete~:

Hydraulic Radius:
Velocity:
Rip~ap Ck (V<5?):

0.90 feet
0.32 ft2
1.79 feet
0.18 feet
1.56 ft/sec
Not Needed

CALCULP,TION:
(Velocit.y Check)

Depth (Max. Flow):
On/1.49(S)I/2=

A (R) 2/3=-~

0.26
0.032
0.032

feet

DESIGN CRITEF:IA:

Comment.:

Required Depth:
Area:
Per- i mete~ :
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

Bottom Width:
Side Slope 1:
Side Slope 2:
Min. Bottom Slope :
Max. Bottom Slope:
Min. Channel Depth:
Riprap:

0.76 feet
0.14 ft2
1.16 feet
O. 12 feet
3.70 ft/sec
Not Needed

0.0 feet
2.0 l/ml
2.0 l/m2

0.01 ft/ft
0.10 ft/ft.
0.90 feet.
Not Needed

'.
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PROJECT Valley Cemp Coal - D-18A Runoff Calculation

AREA:: 2.1 ACRES
AVERAGE BASIN SLOPE= 43.0 PERCENT
CURVE NUMBER= 78.1
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 750. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0453 HOURS
C3= 81.5285

QPCFS= 35.03 CFS
ITERATIONS= 8

QPIN=16.5406 INCHES
SCS 6-hour

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

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES

RAINFALL
RUNOFF EXCESS
INCHES INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

2.18 .5582 .0000 .0000 .0 .00
2.19 .5755 .0000 .0000 7.l .00
2.21 .5929 .0004 .0003 26.8 .00
'") ..,.., .61.02 .0009 .0005 35.0 .01"':".LL

2.24 .6275 .0015 .0007 29.6 .03
2.25 . 64"'·8 .0024 .0009 19.7 .05
~ '*.1""7 .6622 .0035 .0011 11.3 .08":;'_LI

2.28 .6795 .0048 .0013 5.8 .10
2.3() .6968 .0063 .0015 2.8 .13
2.31 .7142 .0080 .0017 1.3 .16
2.33 .7315 .0098 .0018 .5 .18
2.34 .7488 .(1118 .0020 .2 .21.., _.

.7662 .0140 .0022 .0 .24L. ":'''0

2.37 .7835 .0164 .0024 .0 .26
2.39 .8008 .0189 .0025 .0 .29
2. "'·0 .8182 .02l6 .0027 .0 .31
2.42 .,8355 .0245 .0029 .0 .34
2.43 .8528 .0275 .0030 .0 .36
2.45 .8702 .0307 .0032 .0 .38
2.46 .8875 .0341 .0034 .0 .41
2.48 .9048 .0376 .0035 .0 .43
2.49 .9221 .0412 .0037 .0 .45
2.51 .9326 .0435 .0023 .0 .46
2.52 .9372 .0446 .0010 .0 .43
2.54 .9419 .0456 .0010 .0 .36
2.55 .9466 .0467 .0011 .0 .29
2.57 .9513 .0477 .0011 .0 .23
L,. ~58 .9560 .0488 .001 :i. .0 .19
2.60 .9607 .0499 .0011 .0 .17

===============================================================
HYDROGRAPH PEAI<= .46 cfs
TIME TO PEA~<= 2.51 Hours
RUNOFF VOLUME= .05 Acre-Feet



Trapezoidal Channel Flow Calculations using Mannings Equation

...

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Ditch D-18A

Date:
Time:

CompL\ted:

10-May-89
03:00 PI"1

PGH

GENERAL CRITERIA:

CALCULATION:
<Channel Depth)

Design Flow:
Bottom Width:
Si de Sl opel:
Si de Slope2:
Friction Factor:
Min. Brittom Slope:
Max. Bottom Slope:
Freeboard:

Depth <Min. Flow):
Qn/1. 49 <S) 1/2=

ACR)2/3=

0.46
0.0
2.0
2.0

0.030
0.02
0.05
0.50

0.34
0.066
0.066

UNITS
cfs

feet
Ilml

_1 {m:2.

ftlft
ftlft
feet

feet

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

0.84 feet
0.23 ft2
1.52 feet
0.15 feet
1. 99 ft/sec
Not Needed

CALcuun I ON:
(VEd. oci t y Chec k)

Depth (Max. Flow):
Qn/1.49(S)I/2=

ACR)2/3=

0.29
0.042
0.043

feet

DESIGN CRITERIA:

Required Dept.h:
Area:
Perimeter:
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

Bot.tom Width:
Side Slope 1:
Side Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Channel Depth:
Riprap:

0.79 feet
0.17 ft2
1.30 feet
0.13 feet
2.73 ft/sec
Not Needed

0.0 feet
2.0 Ilml
2.0 1/m2

0.02 ft/ft
0.05 ft/ft
0.84 feet
Not Needed

---------------------------------------------------------------------
Comment:
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PROJECT Valley Camo Coal - D-18B Runoff Calculations

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

TP= .0488 HOURS
C3= 75.7135

QPCFS= 25.56 CFS
ITERATIONS= 8

QPIN=15.3608 INCHES
SCS 6-hoLlr

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

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

==============================================================
2.05 .4153 .0000 .0000 .0 .00
2.07 .4340 .0000 .0000 5.2 .00
2.08 .4527 .0002 .0002 19.6 .00
2.10 .4713 .0008 .0005 25.6 .00
2.12 .4900 .0016 .0008 21.6 .02
2.13 .5087 .0028 .0011 14.4 .04
2.15 .5274 .0042 .0014 8.2 .07
2.17 .5460 .0059 .0017 4.2 .09
2.18 .5647 .0079 .0020 2.0 .12
2.20 .5834 .0102 .0023 .9 .15
2.21 .6021 .0127 .0025 .4 .18
2.23 .6207 .0155 .0028 .2 .21
2.25 .6394 .0186 .0030 .0 .24

2.41 .8261 .0616 .0053 .0 .48
2.43 .8448 .0670 .0055 .0 .50
2.44 .8635 .0727 .0056 .0 .52
2.46 .8821 .0785 .0058 .0 .54
2.47 .9008 .0845 .0060 .0 .56
2.49 .9195 .0907 .0062 .0 .58
2.51 .9322 .0950 .0043 .0 .59
2.52 .9373 .0968 .0017 .0 .55
2.54 .9423 .0985 .0017 .0 .46
2.56 .9473 .1003 .0018 .0 .36
2.57 .9524 .1020 .0018 .0 .28
2.59 .9574 .1038 .0018 .0 .23
2.60 .9625 .1056 .0018 .0 .21

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

HYDROGRAPH PEAI<= .59 cfs
TIME TO PEAI<= 2.51 Hours
RUNOFF VOLUME= .05 Acre-Feet
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.. :..!\~_l F.l, T' V2Jlp~ C0mp COdI - D-190 Runoff Calculation

(~"::EA::· "7 • C
(·I'/EF\/'1(3E h(.i::; I N
CIJF:\lE NU!'1BE::I::;:::~

nCFE· :::::
bLUF'::::::":

DFSIGN S·rORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
f-~\'nr~p:UL 1C LFr,.IC:rrH:::: 1 :?()O. FEET
M!NIMUM INFILTRATION RATE= .00 IN/HR

TF' ::: • (I "1'76 HQt..iF;; ~:;

C3~::. 37. E~~~":.;61

QPCFS= 54.21 CFS
I TERA T IONS:::: 8

QPIN= 7.6803 INCHES
8eS 6···hoLlr"

==========================:===================================
T I t-1E
1-·10UR f:3

ACCUMULATED
RAINF{~U ...

INCHE:S

F:AINFALL
RUNor:F EXCESS
INCHES ·INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGF:APH

CFS
;=================================::=;========;=================

2 .. 27

2 .. 3()
2.3:2

.~ "":!'(,j..:~ ,; '-"\.-'

2' .42
2. l 14

2.5()
::..:-' to ~i::;~

2.54

.~ r.::",-,..::' .. ,_.Ie;,

..:.• hO
2 .. 6:?
.-" .I n
":'.,.0<+

::.t::8

.6610
" t)8~~4
.7(158

.7::::'B::::
" 7 ~.:~f () t:.)
II 7~7~:()

at 7·~~5f.1t

II fj4·()2

1,929£1

• c;:'481

.0000

.. 0000

.. (1()()5

.00l1

.0021

.1:)(>::::3

.0048

.0066

.0086
.. 01.09

· 01.~>"
.0162

If ()21<)

• ()2·ci· 7
• ()2~;7'
., (}:~~(:J 7

.0000

.. 0000

.0004

.0007

.. 0009

.001 :7:

.0015

.0018
• (}()2()

·()():~~:;

• ()()~2~5

.002tl

.. 00::;;0

.. ()()n(,'

.0009

.. 0009
,. (\()r)9

.0009

. 0009

.0010

. 0010

.00lO

.0
2.7

16.8
36.0
49.8
54·" ;~

5C.8
42.9

2/.1·.7
17.4
11 . P
7.8
5tr()

:;; • 1
1 .9
1.2

.7

.4
••..1

...=:.

• 1
.. 0

.0(1

.00

.00

.01
• ()3

.07

.12

.18

.34

.42

.5l

.61
• t.8
.74
tI 74·
M 7()

6 i !· .
.57
.5(J

.45
LJ I"i· .. -'-

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

HVDF\0(3FAF~'H F E{4:-::::-.::
T H-·IE TO F'EA~:::::::

F<..:t\[CF!'=: VOL.Ur·'C:::;:··

.74 cfs
:2 .56 HOLl. r's

.11 {k r-f2-Ff."!f::'!t



Trapezoidal Channel Flow Calculations using Mannings Equation

Clientl Valley Camp Coal Co.
Project No.: 007.11.100

Channel Section: D-19A

Date:
Time:

Computed:

12-Jul-89
02:31 PM

DEH

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

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

Depth (Min. S):
On/l.49(8)1/2=

A(R)2/3=

0.74
0.0
2.(1
2.0

-0.030
0.030
0.040
0.50

0.38
0.086
0.086

UNITS
cfs

feet
l/ml
1/m2

ft/ft .
ft/ft
feet

feet

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

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

CALCULATION:
(Velocity Check)

Depth (Ma>:. 8):
Qn/1.49(8)1/2=

A(R)2/3=

0.36
0.075
0.077

feet

DESIGN CRITERIA:

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

Bottom Wi,dth:
Side Slope 11
Side Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Min Channel Depth:
Riprap (Min S):
Riprap (Max S):

(1.86 feet
0.26 ft2
1.61 feet
0.16 feet
2.85 ft/sec
Not Needed

0.0 feet
2.0 l/m1
2.0 1/m2
3.0 r­
4.0 r-

0.88 feet
Not Needed
Not Needed
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V,:,,11c',/ Ci:lf!I[' CO<':I:l - D--19E: F:ur'lc)·f·f C,,']cLI12t:.tnr,

PEF:CEt-JT

IN/Hf~:

1 .55 1NCJiES
6.0 HOURS

62:'5. FEET
F-:{~,TF::: • (;0

/\ ,. ., r ~'. ..
t"II"·. ,::,1"""" • ~5 {.',CF:ES
AVERAGE BASIN SLOPE=
ct :h: 'v' E /"J W'1l:':{ I::J:;;;::;: n; . (I

DE:::3 I Dr,! (:;Tnr;:t"!:::
ST CiFJ"1 DLJF:;:?~ T ION::
HYDRAULIC LENGTH=
MINIMUM INFILTRATION

TP:;;: • ], 1 I:; HDUF:~3 QPCFS= 3.21 CFS
ITEF;:ATIONS::::: E

QPIN= 6.3606 INCHES
seB 6-hour"

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

ACCUMULATED RAINFALL
TIME RAINFALL RUNOFF EXCESS
HOURS INCHES INCHES INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

CFS
~:=:~===========================================================

.~
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?ROJECT: VALLEY CAMP - DITCH D-21 RUNOFF DESIGN

AREA= 11.6 ACRES
AVERAGE BASIN SLOPE= 50.0 PERCENT
CURVE NUMBER= 70.5
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 2070. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .1176 HOURS
C3= 31.4210

QPCFS= 74.57 CFS
ITERATIONS= 8

QPIN= 6.3747 INCHES
SCS 6-hour

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

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

==============================================================
2.40 .8153 .0000 .0000 .• 0 .00
2.42 .8423 .0000 .0000 3.7 .00
2.45 .8693 .0002 .0002 23.2 .00
2.47 .8963 .0008 .0006 49.5 .00
2.49 .9233 .0017 .0009 68.5 .03
2.52 .9355 .0023 .0005 74.6 .07
2.54 .9428 .0026 .0003 69.8 .12
2.56 .9501 .0030 .0004 59.0 .16
2.59 .9574 .0034 .0004 46.1 .19
2.61 .9647 .0038 .0004 34.0 .20
2.64 .9719 .0042 .0004 24.0 .21
2.66 .9792 .0047 .0005 16.3 .21
2.68 .9865 .0052 .0005 10.7 .21
2.71 .9938 .0057 .0005 6.9 .21
2.73 1.0011 .0062 .0005 4.3 .22
2.75 1.0084 .0068 .0006 2.7 .22
2.78 1.0157 .0073 .0006 1.6 .23
2.80 1.0230 .0079 .0006 1.0 .24
2.82 1.0303 .0085 .0006 .6 .25
2.85 1.0376 .0092 .0006 .3 .26
2.87 1.0449 .0099 .0007 .., .27.4

2.89 1.0522 .0105 .0007 .1 .28
2.92 1.0595 .0112 .0007 .0 .29

3.39 1.1813 .0262 .0008 .0 .39
3.41 1.1871 .0271 .0009 .0 .39
3.44 1.1930 .0279 .0009 .0 .40
3.46 1.1988 .0288 .0009 .0 .41
3.48 1.2046 .0297 .0009 .0 .41
3.51 1.2100 .0305 .0008 .0 .42
3.53 1.2140 .0312 .0006 .0 .42
3.55 1.2180 .0318 .0006 .0 .42
3.58 1.2220 .0325 .0006 .0 .41
3.60 1.2261 .0331 .0007 .0 .40
3.62 1.2301 .0338 .0007 .0 .38

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



PROJECT : VALLEY CAMP - DITCH D-21 RUNOFF DESIGN
(Continued)

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

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

3.65
3.67

1.2341
1.2381

.0344

.0351
.0007
.0007

.0

.0
.37
.35

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

-

HYDROGRAPH PEAK=
TIME TO PEAI<=
RUNOFF VOLUME=

.42 cfs
3.53 Hours

.10 Acre-Feet
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PROJECT VALLEY CAMP - DITCH D-25A RUNOFF DESIG~

5I

AREA= 1.5 ACRES
AVERAGE BASIN SLOPE= 44.0 PERCENT
CURVE NUMBER= 75.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 775. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0504 HOURS
C3= 73.3348

QPCFS= 22.50 CFS
ITERATIONS= 8

QPIN=14.8782 INCHES
SCS 6-hour '7

'\ '1,"' ~ \
==============================================================

TIME
HOURS

ACCUMULATED
RAINFALL RUNOFF

INCHES INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

2.27 .6639 .0000 .0000 .0 .00
2.28 .6783 .0000 .0000 2.1 .00
2.29 .6928 .0002 .0002 11.0 .00
2.31 .7072 .0005 .0003 19.6 .00
2.32 .7217 .0009 .0004 22.5 .00
2.33 .7362 .0014 .0005 20.4 .02
2.34 .7506 .0021 .0006 15.9 .03
2.36 .7651 .0028 .0008 11.1 .04
2.37 .7795 .0037 .0009 7.2 .05
2.38 .7940 .0047 .0010 4.4 .06
2.39 .8084 .0058 .0011 2.6 .08
2.41 .8229 .0070 .0012 1.5 .09
2.42 .8373 .0083 .0013 .8 .10
2.43 .8518 .0097 .0014 .4 .12
2.44 .8662 .0113 .0015 '") .13."
2.46 .8807 .0129 .0016 .1 .14
2.47 .8951 .0147 .0017 .0 .16
2.48 .9096 .0165 .0018 .0 .17
2.49 .9240 .0184 .0019 .0 .18
2.51 .9323 .0196 .0012 .0 .1f?
2.52 .9362 .0202 .0006 .0 .19
2.53 .9401 .0207 .0006 .0 .18
2.55 .9440 .0213 .0006 .0 .16
2.56 .9479 .0219 .0006 .0 .13
2.57 .9518 .0225 .0006 .0 .11
2.58 .9557 .0231 .0006 .0 .10
2.60 .9596 .0237 .00(16 .0 .09

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

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

.19 cfs
2.52 Hours

.02 Acre-Feet
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-.. :::L..·.·;::::.C r' VaJJev Camp Co~l - D-29A Runoff C~Jculation

AReA: 1.7 ACRES
i1~:'CI;:(~iC':;[ BI:\~~::r :\1 E;I.CJF'E>: ~:iO • :~, FERCENT
CURVE NUMBER= 84.8
0~SIGN STORM~ 1.55 INCHES
STORM DURATION= 6.0 HOURS
~T"/!m(),,.1I.... I C L.ENGTH::' ~i(\C'" f-·-EE:T
MINIMUM INFILTRATION RATE= .00 IN/HP

TF~'""' .0244 HOURS
C~:::,::::: 1. ~:, 1. .43:23

QPCFB"o: 52.6" CFS
ITERATIONS::: 8

QPIN=30.7227 INCHES
ses 6-hoLlr

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

Tll"1[:
HOUPE

ACCUI1ULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDFWGRAPH

CFS

OUTFLOW
HYDFWGF<APH

CFS
~~=~=========:=============:===~======================:==:==:::=

1 ·9 C
/ ·3536 ·0000 ·0000 ·(I ·00

r" 00 3~59:::; 0000 0000 25 8 .00~.. · · · · ·2 ·0 1 ·373~~:' ·(l()(l 1 ·000 1 52 ·7 ·00
~l

CI~:; 3873 OOO~.i 000:::- 37 1 02~:. · · · · · ·...... 0Li- 40 1
-,. (10 10 0005 16 9 04-..::. · · ''') · · · ·.ri",

()~'.; 4 15:;:: 00 1
..,.

0007 6 1 06~: · · · / · · ·2 ·()l.:~ ·429:; ·()():2,' ·000<:; 1 ·9 ·09
.-, Of.! 44~5:~; OO:~;El 00 1 1 r: 1,.,
..::. · · · · ·~I · ..:..
.-. 0'::'; 4573 ()()5::~ 00 i ~5 1 1- 5.a:.:. · · · · · ·:': " 47 :I. -=r 0067 0015 0 1 "7.. · ....~ · · · ·
:? ~

., S·7':::'''· :I. 002 0052 (; 7 1..::. · _.':''''-''-01 · · · ·
4:~, 84 Cj:,:, :I. (i5CJ (>053 0 7""•.. · · · · · · • ,_.l

.-
"'~ 4· 8635 1 1 1(, OO~:j·~ 0 74.- · · · · · ·."-, .,,::-:, r-, -7 _.- c-..:' • :I. t_,5 ()()5~) t) ..,. ....:. ·'i' .•J ·b.' I,.J · J. · · · .' (.1

:~ l~~ 7 891 ~~ • .-" ..,...:. ()(156 (~ 7"7· · · J. 4L.~. · · ·
~ ·lEi 90':";;;' i ~:': :~~ c/ () () ~~:.; jot 0 -,. ,-~

~:. ,. · · .L · · · :' ",1

:2 t:;":;' 0 195 13~)7 ()(J5f3 ·(I ·so· · , · ·::: ~;(, 9::::.09 ·38t..' 0048 0 7S'· · J. · · ·.'-, '~:':' .f"-. 9::;47 :I. 40:2 0016 .0 66..:.:.. , ,...I.L · · · ·...... I:::"':r 9::'El5 14- :I.E ()() :I. 6 (I 4::;.. -.. , ....1 •••:. · " · · ·...•,
~5A:~ 9-1-:~ ::::. 14~'::'4 00 :I. C.7l 0 :::~~..::::. · · · · · ·
::.;~~~.; SA6 :I. :l .., :"'_":' .; 00 :I. &: 0 ::-:::6~. " · · "'1' .... ,1 .1. · · ·-. ~::;6 9499 j 4(·;.

ri'; 00 i 6 (I 2"t..~ :. · · · / · · ·
====================:================:~====:==================~

HYDF:OGF:AF'H PEA~'::==

T I t'1:'=: '1 (! !:'FJit:::::-=
F:UNCJFF VDL.UI"!E==

.80 cfs
2. 4 fi Hcul~:;>

.07" Acre-Feet
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V2Jlev CAmp Cc~l - D-29B Runoff Calculation

AREA= 1.2 ACRES
(;\"E:F·t;(:~E BAS I hi SL.ClPLc:: 66" c.? FERCENT
CURVE NUMBER~ 78.7
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HVDRAULIC LENGTH= 440. FEET
~r~lMUM INFILTRATION RATE= .00 IN/HR

TF'= . O::~-::;3 HOURS
C:::;'::-..: 1 ~:~E! • CJ6'3.8

QPCFS= 38.95 CFS
I TEF=::fH IONS::: 8

QPIN=32.1899 INCHES
ses 6-hour'

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

ACCUMULATED
TIME RAINFALL RUNOFF
HOURS INCHES INCHES

RAINFALL
EXCESS

.. INCHES

UNIT
HYDRDGRAPH

CFS

OUTFLOW
HYDROGRAPH

CFS
===========~::========~:=~=======================================

2 14
:2.1'/
::::. j (.1
:?n::?t

::~~ " 2t.)
2" 2E3

;'M, .1i:::'
" ..1" .....'

~? ~ 4·--'
::~ • ,:1 c~

: • :.54

• t,\ () () ~::;

.6::70
II 1::.: ~.:.~ :::~ }'

.68':)4

.7071

.7339

.7606

.. 81 i f(i

cEJ4(>7
.f:3674
;, F~':;?·4"i

M '7':2(;9

.0000

.O(l(lO

.0004

II !:)()~?6

• OOl~'=.'.i

.0096

.0128

.0164
• (>2()5
" (l:25 t)

• ()2f7\8
• ()::~;51

,,0407
• U4C:~,7

~. (>4\i'.:/

.. () ~:~; '7 i)

• (i:588

.0000

.0000

.0004

.0009

.0014

.0019
• ()()23

.. ()()28

• (H)32

.0036

.0041

.0045

.0049
• ()()~5:2

.. ()()51~)

• ('()t:.I()

II ()(J3::::;

.001.8

.0018

.(lOlB

.0018

.0
39.0
12.5
1.4

• 1
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
,,0
.0
.0
.0
.0

.00

.00

.01

.04

.06

.09

.12
• 14
.16
.19
.21..... ..,.·..;: ",:.

" 31
.2,
.1.2
.10
r (1C7'

.10
• 10

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

H\{D~\OGF~:tIPH FEA~:::::::

TIME TO PEAK=
F~UN~]FF~ ''I'D!... Ul'lE:-:.::

...... -..

.31 cf:.
2.49 HOLI r-s
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Z-
~RO~ECT Valley Camp Coal - Ditch D-30 Runoff Calculation

AREA= 12.3 ACRES
AVERAGE BASIN SLOPE= 44.1 PERCENT
CURVE NUMBER= 82.8
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1450. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0654 HOURS
C3= 56.5206

QPCFS= 142.22 CFS
ITERATIONS= 8

QPIN=11.4670 INCHES
SCS 6-hou ....

==============================================================
ACCUMULATED RAINFALL UNIT OUTFLO~J

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

2.04 .4067 .0000 .0000 .0 .0<)
2.06 .4254 .0000 .0000 1 ~~. 5 .00
2.08 .4442 .0004 .0003 69.6 .00
2.09 .4629 .0011 .0007 123.7 .04
2.11 .4817 .0020 .0010 142.2 .11
2.13 .5004 .0033 .0013 128.8 '""~>...:. ....
2.14 .5192 .0049 .0016 100.3 • 38
2.16 .5380 .0068 .0019 70.4 .56
2.17 .5567 .0090 .0022 45.8 .76
2.19 .5755 .0114 .0024 28.1 .97
2.21 .5942 .0142 .0027 16.4 1.19
2.22 .6130 .0171 .0030 9.3 1.41
2.24 .6317 .0204 .0032 5.1 1.62
2.26 .650~; • (J239 .0035 2.7 1.83
2.27 .6692 .0276 .0037 1.4 2.()3

2.29 .6880 .0316 .0040 .7 2.24
2.31 .7067 .0358 .0042 .4 2.43
~~. 32 • 72~i5 .0403 .0044 '"" 2.62...:..

2.34 .7442 .0449 .0047 .0 2.81
2 .. ::::;~; .7t:.30 .0498 .0049 .0 2.99
2.37 .7818 .0549 .0051 .0 3.17
2 .. :3;9 • 800~i .0602 .005::::: .0 3.35
2.40 .819:::; .0657 .0055 .0 ? C::-,

.",.:... ;::)..::.

2.42 .8380 .0714 .0057 .0 3.68
2.44 .8568 .0773 .0059 .0 3.84
2.45 .8755 .0834 .0061 .0 4.00
2.47 .8943 .0897 ' .0063 .0 4.16
2.49 .9:1.:::::0 .0962 .0065 .0 4.31
2 .. 5C) .9305 .1023 .0062 .0 4.45
1"""\ C"J-lo .9355 .1041 .0018 .0 4.50..::.. ~..::.

2.53 .9406 .1060 .0018 .0 4.27
--\ c;:' E.:' .9457 .1078 .0018 .0 3.77.it... ,..I,J

2.57 .9508 .1097 .0019 .0 3.17
2.58 .9558 .1115 .0019 .0 2.62
2.60 .9609 .1134 .0019 .0 2.19

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

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

,



PROJECT Valley Camo Coal - Ditch D-30 Runoff Calculation
(Continued)

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

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

2.62 .9660 • 11 ~;3 .0019 .0 1.89
==============================================================

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

4.50 cfs
2.52 HOLlrs

.41 Acre-Feet
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PRCl.JECT Valley Camp Coal - D-31 Runoff Calculations

AREA~ 3.3 ACRES
AVERAGE BASIN SLOPE= 40.0 PERCENT
CURVE NUMBER= 84.3
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 700. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0365 HOURS
C3=101.4008

QPCFS= 68.46 CFS
ITERATIONS= 8

QPIN=20.5723 INCHES
SCS 6-hour

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

TI!"1E
HOURS

ACCUMULATED
RAINFALL

INCHES

. RAINFALL
RUNOFF EXCESS
INCHES INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

2.01 .3626 .0000 .0000 .0 .00
2.02 .3835 .0000 .0000 33.5 .00
2.0'1- .404'1- .0005 .0005 68.5 .02
2.06 .4253 · ('()15 .0009 48.3 .07
2.08 .4462 .0028 . .0014 22.0 .13
2. :1.0 .4671 .0046 .0018 7.9 .21
2. 1.:1 .4880 .0068 .0022 2.4 .28
r") :1.2: .5089 .0093 .0026 .7 .36.....
2. 15 .5299 .0123 .0029 .2 .43
2. :1.7 .5508 .0:1.56 • (H)33 .0 .50

2.39 .8017 .0804 • ,»(~7() .0 1. 21
2.41 .8226 .0876 • (1(i"72 .0 1.2=i
2.42 .8435 .0951 • ()(~75 .0 1.30
2.4·l .864·.lJ· · :1.028 .0077 .0 1. 35
2.46 .8853 ·1107 .0079 .0 1. 39
2.48 .9062 · :1.189 .0082 .0 1.4·3
2.50 .9271 ·1273 .0084 .0 1. 48
2.52 .9349 ·1304 • (>(>32 .0 1.33
2 .. 53 .9405 ·1328 .0023 .0 .97
2" 5~:; .9462 · :I.3~51 .(1023 .0 .67
2.5'? .9518 ·1375 .0024 .0 .51
2.59 .9=,75 ·1398 .0024· .0 .46
2.61 .9631 ·1.422 .0024 .0 .44

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

HYDROGRAPH PEAK=
T Il'lE TO PEAK=
RUNOFF VOLUME::

1.48 cf s
2.50 Hours

• :I. ~5 Acre-Feet
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PROJECT: Valley Camp Coal - D-32A, D-32B Runoff Calculations

AREA= 5.9 ACRES
AVERAGE BASIN SLOPE= 48.6 PERCENT
CURVE NUMBER= 73.8
DESjGN STORM= 1.55 INCHES
STORM DURATION:::: 6.0 HOURS
HYDRAULIC LENGTH= 820. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0519 HOURS
C3= 71.1952

QPCFS= 85.93 CFS
ITERATIONS= 8

QPIN=14.4441 INCHES
SCS 6-hour

==============================================================
ACCUMULATED

TIME RAINFALL
HOURS INCHES

RAINFALL
RUNOFF EXCESS
INCHES INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

2.30 .7032 .0000 .0000 .0 .00
2.32 .723(> .0000 .0000 17.4 .00
2.34 .7429 .0003 .0003 65.8 .00
2.35 .7627 .0008 .0005 85.9 .03
2.37 .7826 .0015 .0007 72.6 .07
2. ::;9 .8024 • ()()23 .0009 48.3 .12
2.41 .8223 .0034 .0011 27.6 .18
2.42 .8421 .0047 .001::::; l'L 2 .25
2.44 .8620 .0062 .0015 6.8 .32
2.46 .8818 .0079 .0017 '":!' 1 .39"•.' .
2.48 .9017 .0098 .0019 1.3 .46
2.49 .9216 .0119 .0021 .5 .53
2.51 .9331 .0132 .0013 .2 .58
2.53 .9385 • (;138 .0006 .0 .56
21154 .9438 .0144 .0006 .0 .49
.., c:-. .9492 .0151 .0006 .0 .39.i...• """JO

21'~;8 .9545 .0158 .0007 .0 .32
2.60 .9599 .0:1.64 .0007 .0 .27
2.61 .9653 .0171 .0007 .0 .25

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

HYDROGRf.~PH PEAI<=
TIME TO PEAK::::
RUNOFF VOLUt-1E=

.58 cfs
2.51 Hours

.08 Acre-Feet
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PHO,]ECT Valley Camo Coal - Ditch D-33A Runoff Calculat10n z

AREA~ 14.3 ACRES
AVERAGE BASIN SLOPE= 42.3 PERCENT
CURVE NUMBER= 83.4
DESIGN STORM= 1.55 INCHES
STORM DURATION:::: 6.0 HOURS
HYDRAULIC LENGTH= 2000. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0847 HOURS QPCFS= 127.74 CFS
ITERATIONS:::: 8

QPIN= 8.8588 INCHES
SCS 6-hoLlr

==============================================================
TIME
HOURS

ACCUMULATED
RAINFALL

lNCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

CFS
=================================.===============================

2.()3 • 393() .0000 .0000 .0 .00
2.05 .4124 .0001 .0001 6.4 .00
2.07 .4318 .0006 .0005 39.7 .00
2.08 .4512 .0014 .0008 84.8 .03
2.10 .4707 .0026 .0012 117.3 .09
2.12 .4901 .0041 .0015 127.7 .19
2 It 1 ~.::; .5095 .0059 .0018 119.7 .34
2.15 .5289 .0081 .0022 101.0 ""' .....\:J~

:: .17 .5483 .0105 .0025 79.0 .74
2.18 .5678 • () 13:3 .0028 58.3 .97
2.2() .5872 .0164 .0031 41.1 1.22
...... "'i / '" .6066 .0198 .0034 27.9 1.48~."'-~

2 • :;~3 .6260 • ():~34 .00::::;6 18.4 1. 74
2 .. 25 .6454 .0273 .0039 11.8 2.00
2.27 .6649 .0::H5 .0042 7.4 2.26
2.29 .684:; .0360 .0044 4.6 2.51
2 .. 3() .7037 .0407 .0047 2.8 2.76
2 .. ~:':2 .723:1- · 04~i6 .0049 1.7 3.00
2.34 .7425 .0508 .. (1(l52 1.0 3.23
,.... -::-c· .7620 .0562 .0054 .6 3.46.: ..._•...J

2.37 .7814 .0619 .0057 -:e' 3.69·...'2.39 .8008 .0678 . (}059 .... 3.90.",:;.

2.40 .8202 .0739 .0061 · 1 4 .12
2.42 .8396 .0802 .0063 .0 4.3~;

2.44 .8ti91 .0867 .0065 .0 4.53
2.46 .8785 .0934 .0067 .0 4.73
2.47 • SSol-79 .1003 .0069 .0 4.92
2.49 .9173 .1074 .0071 .0 5.11
2.51 .9:::::18 .1129 .0054 .0 5.28
2.52 .9371 .1149 .0020 .0 5.36
2.54 .9423 .1169 .0020 • (I 5.2~';

2.56 .9476 .1189 .0020 .0 4.87
2.57 .9528 .1209 .0020 .0 4.35
2.59 • 958~t .1230 .0020 .0 3.78
2.61 .9633 .1250 .0021 .0 3.26

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

--



PRDJE:CT Valley Camp Coal - Ditch D-33A Runoff Calculation
(Continued)

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

TIME
HOURS

ACCUMUL.ATED
R?HNFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

2.62 .9686 .1271 .0021 .0 2.82
===============================================================

HYDROGRAPH PEAK=
T I ME TO F'EA~<=

RUNOFF VOLUME=

5.36 cfs
2.52 Hours

.50 Acre-Feet

-.......:

'--
...----....-------~-~-----~------------------------------------ ---
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•
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IJ'1drauhc kh~ a B5D~/

Skpt' " &()75"')!s){lt>O) ... /tp.7'%
~~tJ (?8)
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~/iJ ~ 3%

S~-: //%
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PF:DJECT Valley Camp Coal - D-58 Runoff Calculations

AREA= 2.8 ACRES
AVERAGE BASIN SLOPE= 16.7 PERCENT
CURVE NUMBER= Ql.5
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOUR~

HYDRAULIC LENGTH= 850. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0500 HOURS
C3= 73.9430

QPCFS~ 42.36 CFS
ITERATIONS= 8

QPIN=15.0016 INCHES
SCS 6-hour

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

TIME
HOUF:S

ACCUMULATED
RAINFALL

INCHES

RAINFALL
RUNOFF EXCESS
INCHES INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

1·35 ·1837 .0000 .0000 ·0 ·00
1·37 ·1866 ·0000 .0000 8. 6 .00
1 " 38 ·1894 ·(1000 • 0000 32 . 5 .00
1 ·4·(1 ·1922 .0000 .0000 42.4 .00
1 ·42 · 1951 ·0000 ·0000 35.8 ·00
1 ·4·3 " 1979 ·0002 ·0000 23. 8 .00
1·4~5 ·2008 ·0002 ·0000 13. 6 ·00
1 ·47 ·20~;6 .0003 ·0000 7. 0 ·00
1·48 ·2065 .0004, .000:1, 3.3 .01
1 ·50 ·2093 ·0006 ·0001 1 ·5 .01
1·5~? " 2142 .0008 ·0003 ·6 ·02
1 c:' .... 2192 0012 .000::::; 3 • ()3• ,•.,.1'.) · · ·1 C:-1:.7 22"'1-1 .001=i 0004 1 .03· 10-1 \_.1 · · ·1 · ::.i~7 ·2290 ·0019 ·0004 ·(I .04

~. 4·0 8158 2546 0122 0 1 99.,::. u · · · · ·2. 42 .. EJ:2;5(i 2t\'"j(> 0124 (I ..,
(i:~· · · ..:...

2. 43 ·85'l1 .2796 ·0126 ·0 2. 05
-> 4~.~ 8732 292::::~ 0127 0 2.08.:... · · · ·2. 47 ·892:':: · 3()=.;~~ ·0129 ·(I 2. 1 1
2~ 4:-3 ·91 1:i · :::;:182 ·0130 ·0 Lft 1"'1-
20 50 ·9302 ·T~:l 1 .0129 ·0 2. 16
::~ r:

c''''.\ 93~5::; 3:::47 0036 (; 2.09\.o.!.1:- · · · ·2. 53 ·9405 ·3383 ·0036 .0 1 ·80
,..., 1:."£::' .9457 3'+19 .0036 0 1 41... \-( __C · · ·2. 57 ·9508 ·:3455 ·0036 ·0 1·08
.' ~.i8 ·9560 ·:~~Li·9 :t ·0036 ·0 .86..... ".., 6 1:) 9612 3527 0036 .0 .73.L. · · ·

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

HYDROGRAPH PEAK=
T I ME TO PEA~~=

RUNOFF VOLUME::

2.16 cfs
2.50 Hours

. 19 ACF'e-Feet
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c...b£~ 7YP€ '/'HAA)I\JEZ .

o=-o
If' ;; /5
tJ/z;: Z



PROcHT T Valley Camp Coal - Ditch D-338 Runoff Calculation

z.

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

TP= .0647 HOURS
C~;= 57.0911

QPCFS= 156.51 CFS
ITERATIONS= 8

QPIN=II.5827 INCHES
8eB 6-hour

==============================================================
TIME
HOURS

ACCUMULATED
RAINFALL

INCHES

RAINFALL
RUNOFF EXCESS
INCHES INCHES

UNIT
HYDROGRAPH

CFS

OUTFL.OW
HYDROGRAPH

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

1 .89 .3254 .0000 .0000 .0 .00
1 .91 • 33() 1 .0000 .0000 14.9 .00
1 .93 • ~~349 .0000 .0000 76.7 .00
1 .94 .3397 .0001 .0000 136.2 .00
1 .96 .3444 .0002 .0000 156.5 .01
1 .98 .3492 • OOO~':; .0001 141 .7 .03
1 .99 • :3;='i4() .0005 .0001 110.3 .04
2.01 • 36~:j2 .0009 .0005 7'7.4 .06
2. ():2 .3837 .0020 .0011 5().3 • 11
2.04 .4023 • ()()35 .0014 30.9 .22
2.06 .4209 •005~~ .0018 18.1 .40
2 ..()·7 .4:::',95 .0074 • ()()22 10.2 .63
2.09 .4:iBO .0100 .0025 5.6 .90
2. 10 .4766 .0128 .0029 3. () 1. 19..., 1~.. .4952 .0160 • (H)32 1 .6 1 .48...::' .
2. 1.4 .51 :37 .0195 .0035 .8 1 .77
.-, 1 J:;' • 5~;23 • ():? ~~:; :~ · 00~58 .4 2.06.:-. .....
2.17 .550'=1 .0274 .0041 ..., 2.34...:..

2. 19 .5694 .0318 .0044 .0 2.61

2.41 .8294 .1191 .0076 .0 5.68
2.43 .8480 ·1269 .0078 .0 5.86
2.44 .8666 · 134'1 .0080 .0 6.03
2.46 .8851 ·1431 .0082 . 0 6 . 19
2.48 .9037 ·1515 .0084 .0 6.36
2.49 .922:;:; 1600 .• 008::'; .0 6 c:-~~· ....... ..::.

2.51 .9329 ·1650 .0050 .0 6.61
.-, c''':'' .9379 .1674 .0024 .0 6.44.It- .....1"':,

2.54 .9430 ·1698 .0024 .0 5.86
2.5t, .9480 ·1721 .0024 .0 5.0:3;
2.57 .953<) ·1745 .0024 .0 4.17
2.59 .9580 ·1770 .0024 .0 3.45
2.61 .9630 ·1794 .0024 .0 2.91

==============================================================
HYDROGRAPH PEAK=
TIME TO PEAK:::
RUNOFF VOLUME=

6.61 cfs
2.51 HOLln;:,

.59 Acre-Feet



,-----------------
Trapezoidal Channel Flow Calculations using Mannings Equation

3

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Ditch D-338

Date:
Time:

Computed:

05-May-8f"y
11:24 AM

DEH

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

Design Flow:
Bottom Width:
8ide Slope1:
Side Slope2:
Fy··iction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboa r·d :

Depth (Min. Flow):
Qn/l.49(8)1/2=

P,(R)2F$=

6.60
0.0

15.0
2.0

0.030
0.04
0.04
0.50

(1.46
0.666
0.668

UNITS
cfs

feet
l/m1
11m2

ftlft
ft/ft
feet

feet

Required Dept.h:
Area:
Per· imeter:
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

0.96 feet
1.80 ft2
7.94 feet.
0.23 feet
3.6;' ft/:.ec
Not Needed

CALCULATIDN:
(Velocity Check)

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

A(R)2/~:r.=

0.46
0.666
0.668

feet

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

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

0.96 feet
1.80 ft2
7.94 feet
0.23 feet.
3.67 ft/sec
Not Needed

DESIGN CRITERI{4:

Comment:

Bottom Widt.h:
Side Slope 1:
Side Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Channel Depth:
FUprap:

0.0 feet.
15.0 11m!
2.0 11m2

0.04 ftlft
0.04 ft/ft
0.96 feet
Not NeedE~d
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1/:2,Z £ 67:5 ~

jUO bIJIA.16 Pezpd
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pr:;:OJECT Valley Camp Coal - Ditch D-34A Runoff Calculation
z

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

TP= .0221 HOUF<S
C3=167.3829

QPCFS= 44.52 CFS
ITERATIONS:: 8

QPIN=33.9588 INCHES
SCS 6-hot.\r

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

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

1.99 .3529 .0000 .0000 .0 .00
2.01 .3677 .0001 .0001 44.5 .00
2.03 .3930 .0009 .0008 14.3 .04
2 • 0~7; .418::::; . 0023 .0014 1 .6 .08
2.08 .4437 .0044 .0021 . 1 • 12
2. 10 .4690 .0072 .0027 . (I • 15

2. ~~6 .7730 " ()E:()8 .0086 .0 .51
2. :::9 .798:<' .0897 .0090 .. 0 .54
2.41 .8236 · <)':;>91 .0094 .0 .56
2 . 4~~; .8490 ·1088 .0097 .0 .58
2" 4~:' .8743 ·1 189 .0101 .0 .60
2.47 . 899tl 1293 .0104 .0 6~·'· · ~

2.50 " 925() ·1400 .0107 .0 .64
..... C::'~, • c;::::;~3~) 1446 .0046 .0 .374. "...1"::. ·
2 .. ~54 .. 942~$ 1476 .0030 • 0 ....,~.· ...::...::..
'2 t'·· .. .9492 1~:;06 • OO::~;O .0 1'7'. ,:ttl · ·.--, Cr" .9::';60 15::;6 .0030 .0 18L .. \.~'O · ·2.61 " Sj6~~("7' ·1~;67 • OO~~; 1 .0 ·1.8
2. 6::::~ .9697 ·1597 .0031 .0 ·19

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

HYDROGHAPH PEAK::
T I/VIE TO F'EPI~::::::

RUNOFF l'/OLUME=

.64 cfs
:? •50 HOLt r·:"

.05 Acre-Feet



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

3

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

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Ditch D-34A

Dat.E' :
Time:

Computed:

05-May-89
10:35 AM

DEH

GENERAL CRITERIA:

Cr-'L.CULAT I ON:
CChcmne I Depth)

Desi.gn Flow:
Bott.om Width:
Side Slopel:
Side Slope2:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboay·d:

Depth (Min. Flow):
Gln/l.49CS)1/2=

ACR)2/3=

0.64
0.0
2.0
2.0

0.030
0.02
0.02
0.50

0.38
0.091
0.089

UNITS
cfs

feet
llml
11m2

ft/ft
ft/ft.
feet

feet

RE'Clt.li red Depth:
Area:
Perimete ...· :
Hydraulic Radius:
Velocit.y:
Riprap Ck (V<5?):

0.88 feet
0.29 fC,?
1.70 feet
0.17 feet
2.22 ft/sec
Not Needed

CALC:UL.AT I ON:
(VelcK.i.'l:y Check)

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

A (R) 21:::::=

0.38
0.091
0.089

feet.

DES I (3['-.1 CR I TERI A:

Comment.:

ReqLt i red De ptt..:
Ar'ea:
Perimeter:
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

Bottom Width:
Side Slope 1:
Side Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Chal'lne I Dept.h:
Riprap:

0.88 feet
0.29 ft2
1.70 feet
0.17 feet
2.22 ft/sf-.?c
Not Needed

0.0 feet
2.0 llml
2.0 11m2

0.02 ftlft
0.02 ft/ft
0.88 feet
Not Needed
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APPENDIX R614-301-742.310

Hydrologic Calculations
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V011ey Camo Cosl - D-1 Runoff Calculatlcr

.3.-

AVE~~BC BASI~ S~OPE~ 4~.3 PERCEN;
CURVE NUM8ER~ 85.9
DF?~GN STORM= 1.55 INCHES
STGRM DURA1JON= 6.0 HOURS
HYDRAULIC LENGTH= ?2~O. ~EET

~INIMUM JN~ILTRATION RATE= .00 IN/HR

TF" "Oi3~)~:'=:; Hc)~Jh~:l

L: :3 :::' tl ::~ • ::":': .l~ () :!.
QPCFS= 72.54 eFS
I TEF~Jn ION!::';:::: 8

QPIN= 8.7726 INCHES
BeS 6·-·hour·

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

ACCUI'-1UlP,TED
RAINFALL RUNOFF

r l\!CHF~::: I 1\~CHE~3

RAINF?\L..L.
EXCEf.;f..\
INCHE~3

UNIT
HYDr~:OGF:APH

CFS

OUTFLOW
HYDF:DGI::;;('~!F'H

CFS
:==~====:~===:~==::=====:::================~====:=====================

}. ,. c-/(>

.t 9.;.
.t ........:,.

",r ..:-

:::" 0:;:.­
':? .. ()7

~? i .,::.

..-.. r=·l..
,I...... ~: .....:

..- "',
.- " .,:: /

~:: , l.i· J.
~:.• 4:~:;

:~.:: .. ~5,~:,

• -:::'./ t:,'7

ii -:: .~! ~.:..
III ~t" / ""t /

, 8?7~7

.0000

.0000

.OOOj

u ()()()~:.

• (I(H):::;

11 ()() i.e,.
h ()()~27'

.0044

.0091
If ()12()

r, <)1:;3
,,0189
, O::-:,2f3
" O:~::":"7·1.

• ,:) :::!; 1. ./

.l j \._' ~'.:

" i ~~4i"

" 1. t:. :~:: :=:;

• 16~S8

.17:n

.oooe

.0000
• CI(:(j(;

" ()()(j()

·(}()()()

• ()()() J.

.000';:;:
• ()() 1 ::~

.00:: '"7

.. 00:' 1

II (i(;::::;:~:;

" ()()::~.f.':)

.00,=+0

" ()()~:2

.. ()()9Cl

" (J () :~:~ :=.!
.002~':;

~ (}()2~.i

n (j():25

.0
3.6

'-"-1 1::-
";;• ..::. rr \0)

48.2
66.t:..

('::,7.9

~57. 4

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

15 .. 6
10,,4

.' ...,
C:>" I

1 • 6

.6
-:;·'-''-." ..;:.

• 1.
• r.)

.0

.0
n" ' ..'

" '.)

·()

.0

.0

.0

.0

.00

.00

.00

.00
N (i(i

II ()()

" ()::2
·()::~;

• ()~5

.11.

-;,. JOi·..:' ..::.
.46
• t:<?
• 7<7'
.97

L j:5
1 " :::::~~

1 • ~::O

1.6'
1.l:n
1. " '::;'(;r

.~l II 36
:=!;.4E

..,. roo• ...,.

.•:. .. 0/

3.68

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



Valley Camo CUhl - J-l Runofi :alculation

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

TIME RAINFALL
HOURS INCHES

RUNOFF
J ~-.ICHEt;

;:;;(.': I j\lFAL l..
E:XCEbE
I N(::I-iE ~~~

UNIT
HYDFiOGF:APH

CF:':;

OI.JTFLtJlJJ
HYDRDGR?if='H

CFS

...
f::'() c-;: ~'::\()

0 •• :t ~/~:.:5ci OO:?5 <) ~~

~.i~;... " . .I . . . ..::. .
....,

6~2 ~.j'C)\'::.,()
of 7134 ()C)2~.S 0 2 1 7..::. . . . J. . . .

HYDF~:(JC3F;'~:'i!:;'i-l PEAk:::
T 11'1E TO F'FPIi<::::
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Trapezoidal Channel Flow Calculations using Mannings Equation

5

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

Channel Section: D-l

Date:
Time:

Computed:

30-Jun-89
04:21 PM

DEH

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

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

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

A(R)2/3=

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

UNITS
3.90 c-fs

1.0 -feet
2.0 l/ml
2.0 1/m2

0.030
0.03(1 -ft/-ft
0.050 -ft/-ft
0.50 feet

0.50 -feet
0.455
0.457

1.00 -feet
1.00 ft2
3.24 -feet
0.31 feet
3.90 ft/sec
Not Needed

CALCULATION:
(Velocity Check)

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

A(R)2/3=

0.44
0.352
(1.353

feet

DESIGN CRITERIA:

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

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

0.94 feet
0.83 ft2
2.97 feet
0.28 feet
4.71 ft/sec
Not Needed

1.0 feet
2.0 l/ml
2.0 1/m2
3.0 y.
5.0 'Y.

1.00 feet
Not Needed
Not Needed
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PF·m."JECT Valley Camp Coal - D-3 Runoff Calculations

z

AREA= 5.6 ACRES
AVERAGE BASIN SLOPE= 41.8 PERCENT
CURVE NUMBER= 85.5
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 1775. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0720 HOURS
C3:: 51. 349~5

QPCFS= 58.83 CFS
ITERATIONS::: 8

QPIN=10.4178 INCHES
SCS 6-hour

=====;========================================================
ACCUI'1ULATED

TII'1E RAINFALL.
HOURS INCHES

RAINFALL
RUNOFF EXCESS
INCHES INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

1.93 .3357 .0000 .0000 ·() .00
1.94 .3399 .0000 .0000 3.0 .00
1. 96 .3442 .0000 .0000 18.3 .00
1.97 .3484 .0000 .0000 39. 1 .00
1.99 • :::~~;:~ CJ ! I'

- .
CnOi) 54.0 .00.. ..

2 a ()(; • :::::~.:58(} • C)()(}~2 .000:1. 58.8 .00
2. ')2 .374·5 .0007 .0005 55. 1 .00
L:. ()3 .3910 .0015 .OOOB 46.5 .02
2.04 ·4075 .0026 .0011 36.4 .05
2.06 .4241 .0040 .0014· 26.8 ·10
2.07 .4406 .0057 .0017 18.9 ·16
2.09 · 4~.i71 .0077 .0019 12.8 .24
2. 10 .47:::::6 .0099 .0022 8.5 .32
2. 12 .4901 .0123 .0025 5.4 .42
2. :1.3 " 5()66 .0150 .0027 3.4 .52
~ 15 .52:::;:1 .0180 .0030 2. 1 6?..:... · ~

2. 16 .539;' .0212 • (H)32 1 a 3 7?· ~

2. ", • 556::~ .0246 .0034 .8 .82J .'

2. 19 .5727 .0283 .0036 .4 .92
2.2() .5892 • ()3~21 .0039 -:r 1.02· ~'

2.22 .6057 • (;362 .0041 .2 1. 12
;:. 2~5

' ~,.,r,. • (>4C>5 .0043 .0 1.21II O..z:..~......

2.43 .853'1- ·1197 .0067 ·() 2 .. 3()
2.45 .8699 126~5 .0069 .0 ,., ~I· ..:- .. ..:..(:)
2., ..l6 .8865 · 133~5 .0070 .0 2.43
2.48 .90:::::0 ·1.407 .0071 .0 2.49
2ft49 .9195 ·1479 .0073 .0 2.55
2 .. ~il .9316 · :1.534 .0054· Ie (} 2.60
2.52 .9361 ·1554 • ()(>2C> .0 2.61
2 .. ~:j3 .94·05 · 1~i74 • ()()2() .0 2.53
2. 5~3 .94·50 ·1595 .0020 .0 2.33
2.56 .9495 ·1615 .0020 • i.) 2.07
2.58 .9539 ·1636 .0021 .0 1.80
2.59 .9584 ·1.656 .0021 .0 1. 54

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



PROJECT Valley Camp Coal - D-3 Runoff Calculations
(Continued)

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

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

CFS
========~===========~=============~=:================= =========

2.61 .9629 .1677 .0021 .0 1.33
===============~:===============~:==============================

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

2.61
2.52

.24

cfs
Hours
Acre-Feet



Trapezoidal Channel Flow Calculations using Mannings Equation

Client. Valley Camp Coal Co.
Project NO.1 007.11.100

Channel Section: D-3

Date:
Time:

Computed.

30-Jun-S9
04:26 PM

DEH

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

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

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

A(R)2/3=

2.61
0.0
2.0
2.0

0.030
0.015
0.015.

0.5CI

0.69
0.430
0.435

UNITS
cfs

feet
l/m1
11m2

ft/ft
ft/ft
feet

feet

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

1.19 feet
0.95 ft2
3.09 feet
0.31 feet
2.74 ft/sec
Not Needed

CALCULATION:
(Velocity Check)

Depth (Ma>t. S):
Qn/l.49(S)1/2=

A(R)2/3=

CI.69
0.430
0.435

feet

DESIGN CRITERIA:

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

Bottom Width:
Side Slope 1:
Side Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Min Channel Depth:
Riprap (Min S):
Riprap (MoHt S) I

1.19 feet
0.95 ft2
3.09 feet
0.31 feet
2.74 ft/sec
Not Needed

0.0 feet
2.0 1/ml
2.0 11m2
1.5 r.
1.5 r.

1.19 feet
Not Needed
Not Needed



Trapezoidal Channel Flow Calculations using Mannings Equation

Clients Valley Camp Coal Co.
Project No.: 007.11.100

Channel Section: D-58

Date.
Time:

Computed:

30-Jun-89
04,55 PM

DEH

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

Design Flow:
Bottom Width:
Side Slopel:
Side Slope2s
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slopes
Freeboard:

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

A(R)2/3=

2.1.6
2.0
2.0
2.0

0.030
0.030
0.110

0.50

0.28
0.252
0.253

UNITS
c-fs

-feet
1/m1
1/m2

oft/oft
oft/oft
-feet

-feet

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

0.78 -feet
0.70 -ft2
3.23 -feet
0.22 -feet
3.08 oft/sec
Not Needed

CALCULATION:
(Velocity Check)

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

A(R)2/3=

0.19
0.131
0.133

-feet

DESIGN CRITERIA:

Required Depth:
Area:
Perimeter:
Hydraulic Radius:
Velocity:
Riprap Ck (V<57):

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

0.69 -feet
0.45 -ft2
2.85 feet
0.16 -feet
4.78 ft/sec
Not Needed

2.0 feet
2.0 l/ml
2.(1 1/m2
3.0 y.

11.0 Y.
0.78 feet
Not Needed
Not Needed
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PF<O.'JECT Valley Camp Coal - D-6 Runoff Calculations

AREA= 1.1 ACRES
AVERAGE BASIN SLOPE= 9.9 PERCENT
CURVE NUMBER= 91.0
DESIGN STORM::: 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 500. FEET
MINIMUM INFILTRATION RATE::: .00 IN/HR

TP= . 0434 HDURf.~

C3= 85.1915
QPCFS= 19.17 CFS
I TERt~T I ONS= 8

QPIN=17.2837 INCHES
SCS 6-hour

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

,. I!"lE
HOURS

ACCUl"lULATED
RAINFAI....L

INCHES
RUNDFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

CFS
=========:=====================================================

1. 43 ·1976 .0000 .0000 .0 .00
1 • 4~:.i .2000 .0000 .0000 3.9 .00
1.46 .21:)25 .0000 .0000 14.7 .00
l.47 • 2()~5() .0000 .0000 19.2 .00
1. 49 .2074 .0000 .0000 16.2 .00
1.50 .2:1.04 .0002 .0000 10.8 .00
1.52 .21.4·6 .0003 .0001 6.2 .00
1" 53 .21.89 . ()004 .0002 3.2 .00
1.55 .2232 .0006 .0002 1.5 .00
1.56 " 2::~74 .0009 .0002 .7 .00
1.58 .2317 .0011 .0003 .3 .01
1.59 • 23~;9 .0014 .0003 ·1 .02
1 .61 .2402 .0017 .0003 .0 .02

2.4·1 .8323 .24·80 .0104 .0 .77
2.43 .8489 .2585 .0105 .0 .78
2.44 .8655 .2691 .0106 .0 .79
2.4·6 .8821 .2798 .0107 .0 .80
2.47 .8986 .2CI07 .0108 .0 .8l
2.49 • 91 ~i:;::: .3016 .01 10 .0 .82
2u =.;(> .. 93(;5 .3:1.18 .0:1.0::' .0 .82
2.52 .9350 .3148 .0030 .0 .79
2~53 c 939~j • ::::;178 • (>()3() ·() .67
2.54· .9439 .3208 .0030 .0 .53
2.56 .9484· .3239 .0030 ·() .40
2r57 .9::;29 .3269 .0030 .0 .,..,.,

a"':'..:..
,.., c:·C) • 95~74 .3300 . 0030 .0 .28.;... a "".J i

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

HYDROGRAPH PEAK=
TII'lE TO PEAK=
RUNOFF VOLUI'1E:::::

.82 cfs
2. 50 HOLlr:.

.07 Acre···Feet

__..-.-...,.u_.....,...., --.,'_.,..,.......,P......,-.. ....,.,..-·~~--..........+_J40C04_.•_. _
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PRO..1ECT Valley Camp Coal - D-5A Runoff Calculations

AREA:=: .6 ACRES
AVERAGE BASIN SLOPE= 8.6 PERCENT
CURVE NUMBER= 90.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 225. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0256 HOURS
C3=144.2600

QPCFS= 17.71 CFS
ITERATIONS= 8

QPIN=29.2676 INCHES
SCS 6-hour-

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

TIME
HOURS

ACCUI'1ULATED
RAINFALL RUNOFF

INCHES INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFl.OW
HYDROGRAPH

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

1.54 .220'-1· .0000 .0000 .0
1.56 .2279 .0000 .0000 17.7
1.59 .2355. .0002 .0001 5.7
1.6:1. • 243() .0004 .0002 .6
1.64 .2506 .0007 .0003 .0

2.33 .7377 ·1633 .0154 .0
2.3t, .7671 · 1793 .0:1.59 .0
2.38 .7965 ·1957 .0164 .0
2.4:1. 8" ,:::; Q .2125 .0168 .0II -. \0..' "

2.43 .8553 .2298 .0173 .0
2.46 .8847 .2474 .0177 .0
2.49 .9141 .2655 .0180 .0
2n5t n 93::::;t) .2777 .0122 .0
2.54 .9-1:1. 6 .2827 .0050 u ()

2.56 .9495 .2877 .0050 .0
2.59 .9575 .2928 .0051 .0
2.6:1. .9654 .2979 .0051 .0
2.64 .9734 .3030 .0051 .0

.00

.00

.00

.00

.00

.37

.38

.39

.40

.41

.42

.43

.33

.17

.13
1 ':). ....

.12

.12
============:==============================~=========~

HYDROGRAPH PEAK=
.T Ii"lE TO PEAI<=
RUNOFF VOLUl'lE:::::

.L'J.3 cfs.
2. 4·9 HC.IUr- s

• 0-1 Ac r- e-Feet



Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Ditch D-6

D.:\te:
Time:

Computed:

18-l"lay-89
11: 42 A,..l

PGH

-..--r----"""'--

GENERAL CRITERIA:

Cr-~L.CUL..ATI ON:
(Chi::lnnel Depth)

Cf:~Ji...CtJLJyr, !, •.

(Velocity Check)

DES I GN C~: I TER I r-\:

Comment:

Design Flow:
Bot.t.om Width:
Si de Sl opel:
Side Slope2:
Friction Factor':
Min. Bottom Slope:
Max. Bottom Slope:
Fr'ee~boal~d:

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

A(R)2/3=

Required Depth:
Ar-ea:
Per i met er' :
Hydraulic Radius:
VE~locit\/:

Riprap Ck (V<5?):

D~pth (Max. Flow):
Qn/l..49(S) 1/2=

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

Required Depth:
An=~c:, :
Perimeter:
Hydraulic Radius:
\leJ.ocit.y:
Riprap Ck (V<5?):

Bott.om \J.Jidth:
Side Slope 1:
Side Slope 2:
Min. Bottom Slope
Max. Bottom Slope
Min. Channel Depth:
Ripr'ap:

UNITS
0.82 cfs

CI.O feet
2.0 l/ml
2.0 11m2 -"".

0.030 ..
0.02 ftlft

..

0.02 ft/ft
0.50 feet.

0.42 feet.
0.117
0.117

0.92 feet.
0.36 ft2
1.89 feet
0.19 feet
2.3() ft/sec::
Not Needed

0.42 feet.
O. 117
0.117

0.92 feet
0.36 ft2
1.89 feet
0.19 feet
2 .. 3() ftlsec
Nc.t NF.~edE.\d

0.0 feet
2.0 l/m1
2.0 :I. 1m2

0.02 ft/ft.
0.02 ft/ft
0.92 feet
Not Needed
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PHU..JE:CT Valley Camp Coal - D-7A Runoff Calculations

AREA= .8 ACRES
AVERAGE BASIN SLOPE~ 23.7 PERCENT
CURVE NUMBER= 90.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 500. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0292 HOURS
C3= 12t\. 4273

QPCFS= 20.69 CFS
ITERATIONS:: 8

QPIN=25.6497 INCHES
SCS 6-hoLlr'

==============================================================
ACCU!"lULATED.

TIME RAINFALL RUNOFF
HOURS INCHES INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

1·5L~ ·2147 ·0000 ·0000 .0 .00
1 55 ,..,,.,":!~ 0000 0000 20. 7 00· ·":"''':'''0_'"_' · · ·1 .. 58 ·2319 ·0000 ·0000 6. 7 .00
1·61 ·2405 ·0003 ·0002 ·7 ·00
1·6"1· ·24Sl 1 ·0006 ·0003 ·0 ·00

2. 31 ·7084- ·1480 .0169 .0 ·47
2. ::A ·7419 ·1656 ·0176 ·0 ·4·9
2a :::;7 ·7754 ·1839 ·0183 .0 .51
~> ::;!8 .8089 2027 .0189 0 53..:- .. · · ·
2r. I'll'") 8424 2221 .0194 0 .54"t..:.. · · ·2 .. 4·5 · 87~";9 ·24-21 ·0200 .0 .56
2 .. L'~EI ·9094· ·2626 ·0205 ·0 ·57
2~ 51 ·9~;35 , ::~776 ·0150 .0 .46
2" 5·4 ·9"'1-25 ·21:333 ·0057 ·0 ·23
:? .. ~:';·7 ·9516 r. :?89(l ·0057 .0 ·17
2. 60 ·9606 ·2948 .0058 ·0 ·16
2. I"'" 9697 3006 0058 (> 16t:., ..::, · · · · ·
2" 66 .9787 ·306..1. ·0058 ·(I ·16

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

HYDROGRAPH PEAK=
T Il'lE. TO PE~i!<'=

RUNCJFF VOl_LJl'lE=

.. 57 cfs.
2.4·8 Hour-=..

• ()5 Acre-Feet



Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Ditch D-7A

Date:
Time:

Computed:

12-May-S9
03:09 PM

PGH

GENERAL CRITERIA:

CALCUL.~':iT I ON:
(Chanm:·l Depth)

Design Flow:
Bottom Width:
Side Slopel:
Side Slope2:
Frict.ion Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freebt1i::"lrd:

Depth (Min. Flow):
Onl 1.4·9 (S) 1/2=

A(R)2/3=

0.57
0.0
2.0
2.0

0.030
0.02
O.OS
0.50

0.37
0.081
0.OS1

UNITS
cfs-

feet
llml
11m2

ft/ft.
ft/ft
feet

feet

Required Depth:
Area:
Perimeter:
Hydraulic Radius~

VE~1 oei. t y:
Riprap Ck (V<5?):

0.S7 feet
0.27 ft2
L 65 feet
0.16 feet
2.10 ft/sec
Not Needed

CAL.CUL?yr ION:
(VelcKity Ct-',eek)

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

A<R)2/3=

0.29
0.041
0.041

feet

DESIGN r.~RITERIA:

Comment:

Required Depth:
Ar'ea:
Pf.;~r i meter:
Hydraulic Radius:
Vel oei t.y:
Riprap Ck (V<5?):

Bot.t.om Widt.h:
Side Slope 1:
Side SIDpe 2:
Min. Bottom Slope
Max. Bottom Slope
Min. Channel Depth:
Ripr"ap:

0.79 feet
0.16 ft.2
1.27 feet
0.13 feet
3.51 ft/sec
Not. Needed

0.0 feet
2.0 llml
2.0 1/m2

0.02 ftlft
0.08 ft. 1ft:.
0.87 feet
Not Needed
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