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APPENDIX R614-301-742.221a

Sediment Pond Calculations
and Details
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Figure A-3, Oeterminina eN for forell-ronge in the we.tern United Stote.. 288-0-2824.
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,
l.. PROJECT VALLEY CAMP SEDIMENT POND 001A: 25-YR~ 24-HR PEAK INFLOW

AREA= 11.5 ACRES
AVERAGE BASIN SLOPE= 38.0 PERCENT
CURVE NUMBER=- 86.4
DESIGN STORM= 2.92 INCHES
STORM DURATION= 24.0 HOURS
HYDRAULIC LENGTH= 2760. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .1041 HOURS
C3= 35.5247

QPCFS= 83.80 CFS
ITERATIONS= 8

QPIN= 7.2073 INCHES
SCS 24-hour

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

TIME
HOURS

ACCUMULATED
RAINFALL RUNOFF

INCHES INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

7.35 .3143 .0000 .0000 .0 .00
7.37 .3156 .0000 .0000 4.2 .00
7.39 .3169 .0000 .0000 26.0 .00
7.41 .3183 .0000 .0000 55.6 .00
7.43 .3196 .0000 .0000 76.9 .00
7.45 .3209 .0000 .0000 83.8 .00
7.47 .3223 .0000 .0000 78.5 .00
7.49 .3236 .0000 .0000 66.3 .00
7.51 .3248 .0000 .0000 51.8 .00
7.53 .3259 .0000 .0000 38.2 .00
7.55 .3270 .0000 .0000 27.0 .00
7.58 .3281 .0001 .0000 18.3 .00
7.60 .3292 .0001 .0000 12.1 .00
7.62 • 33t)3 .0002 .0000 7.7 .00
7.64 .3314 .0002 .0000 4.9 .00
7.66 .3325 .0002 .0000 3.0 .00
7.68 .3336 .0002 .0000 1.8 .00
7.70 .3346 .0002 .0000 1.1 .01
7.72 .3357 .0003 .0000 .6 .01
7.74 .3368 .0003 .0000 .4 .01
7.76 .3379 .0003 .0000 .2 .01
7.78 .3390 .0004 .0000 .1 .01
7.80 .3401 .0004 .0000 .0 .01

11.88 1.6770 .6319 .0327 .0 16.72
11.90 1.7232 .6651 .0331 .0 17.03
11.93 1.7694 .6986 .0335 .0 17.33
11.95 1.8156 .7325 • ()339 .0 17.61
11.97 1.8617 .7667 . ()343 .0 17.88
11.99 1.9079 .8013 .0346 .0 18. 1~5

12.01 1.9394 .8251 .0238 .0 18.32
12.03 1.9481 .8318 .0066 .0 18.19
12.05 1. 9569 .8384 .0066 .0 17.33
12.07 1.9656 .8451 .0067 .0 15.70
12.09 1.9744 .8517 .0067 .0 13.60

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



L PROJECT VALLEY CAMP SEDIMENT POND 00lA: 25-YR~ 24-HR PEAK INFLOW
(ContinLled)

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

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

12.11
12.13

1.9832
1.9919

.8584

.8651
.0067
.0067

.0

.0
11.40
9.41

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

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

18.32 cfs
12.01 HOLlrs
1.56 Acre-Feet



PROJECT VALLEY CAMP SEDIMENT POND 002A: 25-YR, 24-HR PEAK INFLOW

AREA= 7.1 ACRES
AVERAGE BASIN SLOPE= 17.8 PERCENT
CURVE NUMBER= 91.2
DESIGN STORM=' 2.92 INCHES
STORM DURATION= 24.0 HOURS
HYDRAULIC LENGTH= 860. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0495 HOURS
C3= 74.6572

QPCFS= 108.75 CFS
ITERATIONS= 8

QPIN=15.1465 INCHES
SCS 24-hour

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

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

5.19 .1920 .0000 .0000 .0 .00
5.21 .1932 .0000 .0000 33.8 .00
5.23 .1943 .0000 .0000 99.8 .00
5.25 .1955 .0000 .0000 101.9 .00
5.27 .1966 .0000 .0000 67.3 .00
5.29 .1978 .0000 .0000 35.0 .00
5.31 .1989 .0000 .0000 15.7 .00
5.3::::: .2001 .0000 .0000 6.3 .00
5.35 .2012 .0000 .0000 2.4 .00
5.37 .2024 .0000 .0000 .8 .00
5.39 .2036 .0001 .0000 '":!" .00."-'
5.41 .2047 .0001 .0000 .0 .00

11.88 1.6698 .8932 .0370 .0 13.21
11.90 1.7137 .9304 .0372 .0 13.31
11.92 1.7577 .9679 .0374 .0 13.40
11.94 1.8016 1.0055 .0377 .0 13.49
11.96 1.8456 1.0434 .0379 .0 13.58
11.98 1.8895 1.0814 .0381 .0 13.66
12.00 1.9334 1.1197 • ()383 .0 13.74
12.02 1.9438 1.1288 .0091 .0 12.82
12.04 1.9521 1.1360 .0073 .0 9.89
12.06 1.9605 1.1433 .0073 .0 6.77
12.08 1.9688 1.1506 .0073 .0 4.63
12.10 1.9771 1.1579 .0073 .0 3.50
12.12 1.9854 1.1652 .007:3 .0 2.98

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

HYDROGRAPH PEAK=
TIME TO PEAI(=
RUNOFF VOLUME=

13.74 cfs
12.00 Hours

1.20 Acre-Feet



VALLEY CAMP SEDIMENT POND 003A: 25-YR. 24-HR PEAK INFLOW

AREA= 7.1 ACRES
AVERAGE BASIN SLOPE= 32.0 PERCENT
CURVE NUMBER= 85.0
DESIGN STORM=" 2.92 INCHES
STORM DURATION= 24.0 HOURS
HYDRAULIC LENGTH= 1100. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0571 HOURS
C3= 64.7302

QPCFS= 93.76 CFS
ITERATIONS= 8

QPIN=13.1325 INCHES
SCS 24-hOLlr

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

TIME RAINFALL
HOURS INCHES

RAINFALL
RUNOFF EXCESS
INCHES INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

.....

.....

8.03
8.04
8.05
8.07
8.08
8.10
8.11
8.13
8.14
8.15
8.17
8.18
8.20
8.21

8.24
8.:25
8" ,.,7

- II ..... "

8.28

11 .91
11.92
11.94
11.95
11 . '-17

12. (Ii)

12.01
1:2.0:2
1:2.04

1:2 II ()"7

.3522

.3532

.3542
'":"'C" t::",.,

• .":,,J,J..::,

.3562

.3572

.3582

.3592

" :3612
.3622
.3632
.3642
• ~'::;652

.3662
" 36"72
.3682
• :56r:i2
• :3~!()2

1.735::::;
1.7670
1.7987
1.8304
1.862()

1.9254
1.9400
1.9460
1.9520
1 • '-1~S80

1.9<::·,c1-0

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0001

.0001

.0001

.0002

.60'72

.6290

.6510
• 6'732
.6956
• '7H32
.'7410
.'7514
.,'7558
.'7601
" 764;5
.7689
• "773:2

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.(1000

.0000

.0000

.0000

.0216

.0218
• ()22()

· ()222
.0224
• ()~226
• ():22'!
.0105
.004::::
.0043
.0044
" ()()4L~

.0044

.0
8.9

45.9
81.6
93.8
84.9
66.1
46.4
:::;'0.1
18.5
10.8
6.1

1.8
.9

;
••L

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.()

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.0.0
" 1:)()

.00
• (H)

10.36
10.47
10.58
10.b9
10 .. 80
10. '::';>0
1 r", '79
10.98
10.44

7.63

4.74
==============================================================

HYDROGRAPH PEAK:::::
TII'1E TO PEAK:::
i:~:UNOr;;-r= ')(JLUI''lE=

10.Cf(:;; cfs
1:2.00 HOLl f"S

. 90 l~C("::.~-Fi'.':!et



i- PROJECT VALLEY CAMP SEDIMENT POND 004A: 25-YR, 24-HR PEAK INFLOW

AREA= 37.1 ACRES
AVERAGE BASIN SLOPE= 40.0 PERCENT
CURVE NUMBER=' 83.0
DESIGN STORM= 2.92 INCHES
STORM DURATION= 24.0 HOURS
HYDRAULIC LENGTH= 2040. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0896 HOURS
C3= 41.2379

QPCFS= 312.99 CFS
ITERATIONS= 8

QPIN= 8.3664 INCHES
SCS 24-hour

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

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

8.77 .4088 .0000 .'0000 .0 .00
8.78 .4104 .0000 .0000 15.7 .00
8.80 .4120 .0000 .0000 97.2 .00
8.82 .4135 .0000 .0000 207.8 .00
8.84 .4151 .0000 .0000 287.3 .00
8.86 .4167 .0000 .0000 313.0 .00
8.87 .4182 .0000 .0000 293.2 .00
8.89 .4198 .0000 .0000 247.5 .00
8.91 .4214 .0000 .0000 193.6 .01
8.93 .4230 .0000 .0000 142.8 .02
8.95 .4245 .0001 .0000 100.7 .02
8.96 .4261 .0001 .0000 68.4 .02
8.98 .4277 .0002 .0000 45.0 .03
9.00 .4292 .0002 .0000 28.9 .()3

9.02 .4309 .0002 .0000 18.1 .04
9.04 .4326 .0003 .0000 11.2 .04
9.05 .4343 .0003 .0000 6.8 .05
9.07 .4359 .0003 .0000 4.0 .05
9.09 .4376 .0004 .0000 2.4 .06
9.11 .4393 .0004 .0000 1.4 .07
9.13 .4410 .0005 .0000 .8 .07
9.14 .4426 .0005 .0000 .5 .08
9.16 .4443 .0006 .0000 < .08••_1

9.18 .4460 .0006 .0000 .1 .09
9.20 .4477 .0007 .0000 .0 .09

11.90 1.7236 .5135 .0248 .0 47.30
11.92 1.7634 .5387 . ()252 .0 48.20
11.94 1.8032 .5642 .0255 .0 49.06
11.96 1.8430 .5901 .0259 .0 49.89
11.98 1.8828 .6163 .0262 .0 50.69
11.99 1.9225 .6427 .0265 .0 51.46
12.01 1.9410 .6551 .0124 .0 51.98
12. ()3 1.9485 .6602 .0051 .0 51.17
12.05 1.9560 .6653 .0051 .0 48.13

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



PROJECT VALLEY CAMP SEDIMENT POND 004A: 25-YR, 24-HR PEAK INFLOW
(Continued)

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

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

12.07
12.08
12.10
12.12

1.9636
1.9711
1.9786
1.9862

.6704

.6755

.6806

.6857

.0051

.0051

.0051

.0051

.0

.0

.0

.0

43.06
36.94
30.81
25.40

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

HYDROGRAPH PEAK=
TIME TO PEAI<=
RUNOFF VOLUME=

51.98 cfs
12.01 Hours
4.27 Acre-Feet
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~ .::TA~e: tA:JLU/1t'!c /f'E~7-4:J/f/~/1"£/'/

AFTER CLEANING (OCTOBER 1988) t'70A/{J OO/A-
POND NPDES 001A

ELEV. STAGE AREA DEL VOL SUM VOL COMMENTS
FT FT FT2 AF AF

7803 0 207 0 0
7804 1 1050 0.01 0.01
7805 2 3050 0.05 0.06
7806 3 4880 0.09 0.15
7807 4 6630 0.13 0.28
7808 5 7750 0.17 0.45
7809 6 9360 0.20 0.65
7810 7 10350 0.23 0.87
7811 8 10670 0.24 1.11-
7812 9 11000 0.25 1.36
7813 10 13000 0.28 1.64
7814 11 14400 0.31 1.95
7815 12 15416 0.34 2.29
7816 13 16300 0.36 2.66 Exist. Primary spillway <18
7817 14 17500 0.39 3.05" E2-73'/~,/

7818 15 18800 0.42 3.46
7819 16 20000 0.45 3.91 Exist. ErnergeYlcy soillway (

7820 17 20900 0.47 4.38 cL - 7?/?:r/
7821 18 22100 0.49 4.87

7821.5 18.5 22650 0.26 5. 13
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S~e t/tr~U/f//£ "eeLA-TJ:;:;I,fI'SH~.....
,l'7C7-'V4 &:>0Ol/!-

'\ POND NPDES 002~ AFTER CLEANING.. NOVEMBER 198

ELEV. STAGE AREA DEL VOL SUM VOL
FT FT FT2 AF AF

7823 0 87 0 0
7824 1 549 0.01 0.01
7825 2 1300 0.02 0.03
7826 3 2180 0.04 0.07
7827 4 3120 0.06 0.13 .
7828 5 4000 0.08 0.21
7829 6 4880 0.10 0.31
7830 7 5445 0.12 0. 4~~;'~~~Z;1 . . /
7831 8 6100 0.13 0.56 ~;'r'CL- 78',(JO.1'
7832 9 6690 0.15 0.71
7833 \ 10 7020 0.16 0.87
7834 11 7550 0.17 1.04
7835 12 8460 0.18 1•2~ /Jr'IH4t'/ CL - 7~3.r; ~
7836 13 9100 0.20 1. 4S-~ &~ - 76"'3';.3""
7837 14 9920 0.22 1.64 ~
7838 15 10810 0.24 1.88

7838.6 15.6 11400 0.15 2.03
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..... s r/l~.£ (/t?LU-'HE £~~7J--(::1#.s-~
,/Jt?#<! ~ 34 .

AFTER CLEANING (OCTOBER 1988)
POND NPDES 003A

""":"

ELEV. STAGE AREA DEL VOL SUM VOL.
FT FT FT1l- AF AF

7855 0 2170 0 0
7856 1 6430 0.10 0.10
7859 4 8150 0.50 0.60
7860 5 8830 0.19 0.80·
7861 6 7861 0.19 0.99
7862 7 9310 0.20 1.18
7863 a 10500 0.23 1.4LRt)-tItM7 ct-- 7f'~Y, 2.-
7864 9 11650 0.25 1.67
7865 10 12700 0.28 1.9:l..~ E/-7~S-
7866 11 14000 0.31 2.25 /'
7867 12 14580 0.33 2.58
7868 13 15960 0.35 2.93
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3.53

1. 15
1.67

2.86

121.7121

121
0.1210
0.02
121. 11

;--;"3 \=t!=- (.=IF

0 tL~ 0
1 160 0. 1211Z1
2 1730 0.1212
3 6160 0.0'3
4 J.34·3!{'~ tZl.23
t::" 180'30 0.36~,

t:.> 21170. 0.45
7 2386121 0.52
B 25980 0.57
'3 27'33121 121.62

10 30110 0.67
11 32330 0.72
12 34880 0.77
13 3685121 0.82

4 '-'45: ~l~;4~,IK·rl gf7J1. tf3
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HanSER
allEn

&lUCEmc
CLIENT ~I~ ~;'~~ SHEET L~2-
PROJECT;;:: ~..s:: : ~(~;i; COMPUTED~"":'~~e:.-_
PUTURY;~~~?;=/~~&z /?.r# CHECKED-=_~=--
PROJECT NO,,,----- _"'__ ~ DATE/:.:;2S"h

, RISER TYPE SPILLWAY HYDRAULICS

( ,'.WEIR FLOW: Q=CL(H>**3/2
-_~ ORIFICE FLOW:Q-C'A(2gH)**1/2

• Da
STAGE WEIR

H f+. C

A (FT2)
1.76625

CONTOLLIN
Q (CFSl

o
0.49
1.38
2.55
3.94

'5.52
6.59
7.12
7.61
8.07
8.50'
8.92

,9.32
9.70

10.06
10.42

,10.76
11.09
11.41
}1~ 72 ~,,".
. 12. 03.;.':':
o·'uf. 32 ":~

:"12.61 ....,;;,
12.90

,13.18
, 13.45
~" 13.71
. 13.97
,t14.23
:':'<14.48
';~'14. 73

14.97
15.21
15.45,
15.68

c- 3.i27+0.4H/W
C'''' 0.6
1.5

FLOW ORIFICE FLOW
Q (CFS) Q (CFS>

o 0
0.49 2.69
1.38 3.80
2.55 4.66
3.94 5.38

'-;: ~; .~: ~~~ ~Y',Ii~~_
9.18 7.12 '¥ rdW ncr

11 • 25 7. 61 70I '
13.46 8.07
15.80 8.50
18.28 8.ge
20.88 9.3e
23.60 9.70
26.44 10.06
29.40 10.42
32.47 10.76
35.65 11.09
38.93 11.41
42.33 ",11.72
45.83 ,. 12.03
49.43 " 12.32
53.13 12.61
56.93 12.'90
60.83 13.18
64.83 13.45
68.93 13.71
73.1a 13.97
77.41 14.23
81.79 14.48
86.26 14.73
90.83 14.97
95.49 15.21

100.24 15.45
105.08 15.68

3.27
3.278
3.287
3.295
3.304
3.312
3.321
3.329
3.338
3.346
3.355
3.363
3.372
3.380
3.389
3.397
3.406
3.414
3.423
3.431
3.440
3.448
3.457
3.465
3.474
3.482
3.491
3.499
3.508
3.516
3.525
3.533
3.542
3.550
3.559

o
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8

·0.9
1

1. 1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9

2
2.1
2.2
2.3

, 2.4
2.5
2.6
2.7
2.8
2.9

3
3. 1
3.2
3.3
3~it

v-
.~"
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-- ~lie"t: Valley Camp Coal Comoanv - Stage Discharge Hvdraulic Analysis - Sediment Pond 004A
Project: 007.1i.200
Jate November 8, 1989

-- -------------------------------------------------------------------------------------------------------------------------------
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- Chen-Northern, Inc. 350 West 2700 South
Salt Lake City, Utah 84115
801/487·3661

Billings
Boise
Casper
Colorado Springs
Denver
Elko
Evanston
Gilette
Glenwood Springs

Great Falls
Helena
Phoenix
Pocatello
Rock Springs
Salt Lake City
San Antonio
Tri Cities
Yakima

Hansen, Allen and Luce
6771 South 900 East
Midvale, Utah 84047

Attn: Mr. Marv Allen

Gentlemen:

January 31, 1989

Subject: Geotechnical Consultation
Valley Camp Sedimentation
Ponds 1, 2 and 3,
Scofield, Utah

Job No. 515889

As requested, Chen-Northern, Inc. performed stability analyses
for the Valley Camp Sedimentation Ponds 1 through 3. The project
site is located along the Scofield route near Helper, Utah.

Soil strength values for Pond 1 were taken from a report by
Garco Testing Laboratories dated December 2, 1988. Soil strength
values for Ponds 2 and 3 were taken from a report by Rollins, Brown
and Gunnell, Inc. dated November 16, 1988.

The strength parameters, as well as the moist and saturated
unit weights determined from the above-reference reports, are
presented in the following table.

c 0 Moist Unit Saturated Unit
Pond No. psf Degrees Weight, pcf weight, pcf

1 400 22 112 124
2 150 31 107 122
3 150 31 107 122

The geometry of the embankments and side slopes of the
sedimentation ponds were taken from "Val-Cam Loadout Sediment Pond
Analysis", Sheets 1, 2 and) by Hansen, Allen and Luce, Inc. dated
september, 1988. In addition, we were provided with elevations of
the bottom of the ponds as well as the top of the primary and
emergency spillways for the ponds, which are presented in the
following table.

A member of the [HIH) group of companies
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Bottom of Pond Top of primary Top of Emergency
Pond No. feet Spillway, feet spillway, feet

1 7803.0 7816.1 7818.8
2 7823.0 7835.4 7836.3
3 7855.0 7863.2 7865.5

In our analyses, we assumed that the soil profiles were
homogenous.

The safety factors have been calculated for rapid-drawdown
conditions. The soil beneath the elevation of the primary spillway
was assumed to be saturated. The calculated safety factors and
approximate slope angles for the sedimentation ponds are presented
below:

Pond No. Slope Safety Factor

1 2.2H:1V (upstream) 2.1
2 1.9H:1V (upstream) 1.3
3 1.5H:1V (upstream) 1.3

1 2.8H:1V (downstream) 4.1
2 1.7H:1V (downstream) 1.5
3 1. 8H: 1V (downstream) 1.5

It was determined that flattening the upstream slopes of
Sedimentation Ponds 2 and 3 to 2. 5V: 1V will result in safety
factors of approximately 1.5 under rapid-drawdown conditions.

Analyses were performed to assess the stability of
Sedimentation Pond 3 under static and dynamic steady-state seepage
conditions. Analyses were performed for Pond 3 rather than Ponds
1 and 2 due to the steepness of Pond 3 slopes despite the fact that
the embankments for Ponds 1 and 2 are 1 and 4 feet higher,
respectively. For the dynamic analyses, a coefficient of
horizontal acceleration of 0.1 was used based on the Uniform
Building Code seismic zone map for the State of Utah. The safety
factors calculated for Pond 3 for static and dynamic conditions are
2.0 and 1.6, respectively, These safety factors correspond to the
upstream slopes. The safety factors for the downstream slopes are
slightly higher because the downstream slopes are not as steep as
the upstream slopes. Based on the rapid-drawdown analyses, the
safety factors for Ponds 1 and 2 under steady-state static and
dynamic conditions should be approximately equal to or greater than
those calculated for Pond 3.

The safety factors calculated from the stability analyses are
based on the strength values and topographic information mentioned
previously. The geometry within the interior of the ponds was not

Chen-Northern, Inc.
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provided and was assumed based on the topography and elevation data
provided.

The safety factors obtained appear to be suitable for the
purpose of the ponds. static and dynamic safety factors under
steady state conditions should be greater than 1.5 and 1.1,
respectively. Safety factors under rapid drawdown should be
greater than 1.1. Each of the slopes evaluated have safety factors
in excess of the minimum values. To maintain the minimum safety
factors presented above, the upstream and downstream slopes should
be no steeper than 1.5H:1V.

If you have questions, or if we may be of further service,
please call.

DBG/cs
Rev. by

Sincerely,

Dean B. Griswold

Chen-Northern, Inc.
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--SLOPE STABILITY ANALYSIS-·
SIMPLIFIED JANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION VALLEY CAMP SED. POND STABILITY; RAPID
DRAWDaYN; UPSTREAM; POND 1A

BOUNDARY COORDINATES

6 TOP BOUNDARIES
6 TOTAL BOUNDARIES

X-RIGHT Y-RIGHT SOIL TYPE
(FT) (FT) BELaY BND

27.00 46.00 1
35.00 49.00 1
43.00 51.00 1
55.00 51.00 1
72.00 45.00 1

100.00 42.00 1

Y-LEFT
(FT)

X-LEFT
(FT)

1 .00 33.00
2 27.00 46.00
3 35.00 49.00
4 43.00 51.00
5 55.00 51.00
6 72.00 45.00

ISOTROPIC SOIL PARAMETERS

BOUNDARY
NO.

1 TYPE(S) OF SOIL

SOIL TOTAL SATURATED
TYPE UNIT WT. UNIT WT.

NO. (PCF) (PCn

COHESION FRICTION PORE PRESSURE PIEZOMETRIC
INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

(PSF) (DEG) PARAMETER (PSF) NO.

1 112.0 124.0 400.0 22.0
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

.00 .0

UNITWEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 4 COORDINATE POINTS

POINT
NO.

X-WATER
eFT)

Y-WATER
eFT)

1 .00 n.oo
2 27.00 46.00
3 72.00 ~.oo

4 100.00 42.00
A CRITICAL FAILURE SURFACE SEARCHING METHOD, USING A RANDOM
TECHNIQUE FOR GENERATING CIRCULAR SURFACES, HAS BEEN SPECIFIED.

100 TRIAL SURFACES HAVE BEEN GENERATED.

10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED
ALONG THE GROUND SURFACE BETWEEN X: .00 FT.

AND X: 15.00 FT.



L

EACH SURFACE TERMINATES BETWEEN X = 30.00 FT.
AND X = 70.00 FT.

UNLESS FURTHER LIMITATIONS WERE IMPOSED, THE MINIMUM ELEVATION
AT WHICH A SURFACE EXTENDS IS Y = .00 FT.

10.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

FOLLOWING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL
FAILURE SURFACES EXAMINED. THEY ARE ORDERED • MOST CRITICAL
FIRST.

FAILURE SURFACE SPECIFIED BY 8 COORDINATE POINTS

POINT X-SURF Y-SURF
NO. eFT) eFT)

1 .00 33.00
2 9.45 29.74
3 19.38 28.53
4 29.34 29.43
5 38.89 32.39
6 47.60 37.30
7 55.09 43.93
8 59.21 49.51

*** 2.132 ***



--SLOPE STABILITY ANALYSIS-­
SIMPLIFIED JANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION VALLEY CAMP SEDIMENTATION POND NO. 2Ai
RAPID DRAYDOWNi UPSTREAM

BOUNDARY COORDINATES

7 TOP BOUNDARIES
7 TOTAL BOUNDARIES

BOUNDARY X-LEFT Y-LEFT X-RIGHT Y-RIGHT SOIL TYPE
NO. (FT) (FT) (FT) (FT) BELOW BND

1 .00 33.00 26.00 33.00 1
2 26.00 33.00 50.00 46.00 1
3 50.00 46.00 55.00 48.00 1
4 55.00 48.00 63.00 48.00 1
5 63.00 48.00 68.00 46.00 1
6 68.00 46.00 76.00 40.00 1
7 76.00 40.00 85.00 35.00 1

ISOTROPIC SOIL PARAMETERS

1 TYPE(S) OF SOIL

SOIL TOTAL SATURATED
TYPE UNIT YT. UNIT YT.

NO. (PCn (PCF)

COHESION FRICTION PORE PRESSURE PIEZOMETRIC
INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

(PSF) (DEG) PARAMETER (PSF) NO.

1 107.0 123.0 150.0 31.0
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

UNITYEIGHT OF YATER = 62.40

.00 .0

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 5 COORDINATE POINTS

POINT
NO.

X-YATER
(FT)

Y-YATER
(FT)

1 .00 33.00
2 26.00 33.00
3 50.00 46.00
4 68.00 46.00
5 85.00 35.00

A CRITICAL FAILURE SURFACE SEARCHING METHOD, USING A RANDOM
TECHNIQUE FOR GENERATING CIRCULAR SURFACES, HAS BEEN SPECIFIED.

100 TRIAL SURFACES HAVE BEEN GENERATED.

10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED
ALONG THE GROUND SURFACE BETYEEN X = .00 FT.
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AND X = 30.00 FT.

EACH SURFACE TERMINATES BETWEEN X = 48.00 FT.
AND X = 85.00 FT.

UNLESS FURTHER LIMITATIONS WERE IMPOSED, THE MINIMUM ELEVATION
AT WHICH A SURFACE EXTENDS IS Y = .00 FT. •

8.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

FOLLOWING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL
FAILURE SURFACES EXAMINED. THEY ARE ORDERED - MOST CRITICAL
FIRST.

FAILURE SURFACE SPECIFIED BY 7 COORDINATE POINTS

POINT X-SURF Y-SURF
NO. (FT) (FT)

1 23.33 33.00
2 30.94 30.54
3 38.94 30.92
4 46.28 34.10
5 52.02 39.67
6 55.42 46.91
7 55.50 48.00

*** 1.248 ***
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--SLOPE STABILITY ANALYSIS-­

SIMPLIFIED JANBU METHOD OF SLICES
IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION VALLEY CAMP SEDIMENTATION POND NO. 3Ai
RAPID DRA~OWNi UPSTREAM

BOUNDARY COORDINATES

8 TOP BOUNDARIES
8 TOTAL BOUNDARIES

BOUNDARY X-LEFT Y-LEFT X-RIGHT Y-RIGHT SOIL TYPE
NO. UT> (FT> (FT> UT> BELOW BND

1 .00 42.00 17.00 42.00 1
2 17.00 42.00 25.00 47.00 1
3 25.00 47.00 36.00 53.00 1
4 36.00 53.00 38.00 56.00 1
5 38.00 56.00 56.00 56.00 1
6 56.00 56.00 60.00 53.00 1
7 60.00 53.00 67.00 48.00 1
8 67.00 48.00 79.00 43.00 1

ISOTROPIC SOIL PARAMETERS

1 TYPE(S) OF SOIL

SOIL TOTAL SATURATED
TYPE UNIT ~T. UNIT ~T.

NO. (PCF) (PCF)

COHESION FRICTION PORE PRESSURE PIEZOMETRIC
INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

(PSF) (DEG) PARAMETER (PSF) NO.

1 108.0 122.0 150.0 31.0
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

UNITUEIGHT OF ~ATER = 62.40

.00 .0

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 7 COORDINATE POINTS

POINT
NO.

X-~ATER

(FT)
Y·~ATER

(FT)

1 .00 42.00
2 17.00 42.00
3 25.00 47.00
4 36.00 53.00
5 60.00 53.00
6 67.00 47.00
7 79.00 43.00

A CRITICAL FAILURE SURFACE SEARCHING METHOD, USING A RANDOM
TECHNIQUE FOR GENERATING CIRCULAR SURFACES, HAS BEEN SPECIFIED.

100 TRIAL SURFACES HAVE BEEN GENERATED.



10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED
ALONG THE GROUND SURFACE BETWEEN X = .00 FT.

AND X = 20.00 FT.

EACH SURFACE TERMINATES BETWEEN X = 32.00 FT.
AND X = 79.00 FT.

UNLESS FURTHER LIMITATIONS WERE IMPOSED, THE MINIMUM ELEVATION
AT WHICH A SURFACE EXTENDS IS Y = .00 FT.

8.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

FOLLOWING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL
FAILURE SURFACES EXAMINED. THEY ARE ORDERED - MOST CRITICAL
FIRST.

FAILURE SURFACE SPECIFIED BY 6 COORDINATE POINTS

POINT X-SURF Y-SURF
NO. (FT) eFT)

1 15.56 42.00
2 23.40 40.40
3 31.28 41.76
4 38.13 45.89
5 43.02 52.22
6 44.13 56.00

*** 1.284 ***



-
--SLOPE STABILITY ANALYSIS'·

SIMPLIFIED JANBU METHOD OF SLICES
IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION VALLEY CAMP SED. PONDS; POND 1A DOWNSTREAM;
RAP. DRAW.

BOUNDARY COORDINATES

6 TOP BOUNDARIES
6 TOTAL BOUNDARIES

X-RIGHT Y-RIGHT SOIL TYPE
(FT) (FT) BELOW SND

28.00 45.00 1
45.00 51.00 1
57.00 51.00 1
65.00 49.00 1
73.00 46.00 1

100.00 33.00 1

Y-LEFT
(fT)

X-LEFT
(FT)

1 .00 ~.OO

2 28.00 45.00
3 45 •00 51 .00
4 57.00 51.00
5 65.00 49.00
6 73.00 46.00

ISOTROPIC SOIL PARAMETERS

BOUNDARY
NO.

1 TYPE(S) OF SOIL

SOIL TOTAL SATURATED
TYPE UNIT '.IT. UNIT '.IT.

NO. (PCF) (PCF)

COHESION FRICTION PORE PRESSURE PIEZOMETRIC
INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

(PSF) (DEG) PARAMETER (PSF) NO.

1 112.0 124.0 400.0 22.0
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

.00 .0

UNITWEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 4 COORDINATE POINTS

POINT
NO.

X-WATER
(FT)

Y·WATER
(FT)

1 .00 42.00
2 28.00 45.00
3 73.00 46.00
4 100.00 33.00

A CRITICAL FAILURE SURFACE SEARCHING METHOD, USING A RANDOM
TECHNIQUE FOR GENERATING CIRCULAR SURFACES, HAS BEEN SPECIFIED.

100 TRIAL SURFACES HAVE BEEN GENERATED.

10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED
ALONG THE GROUND SURFACE BETWEEN X = .00 FT.

AND X = 28.00 FT.

•



EACH SURFACE TERMINATES BET~EEN X = 42.00 FT.
AND X = 70.00 FT.

UNLESS FURTHER LIMITATIONS ~ERE IMPOSED, THE MINIMUM ELEVATION
AT ~HICH A SURFACE EXTENDS IS Y = .00 FT.

10.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

FOLL~ING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL
FAILURE SURFACES EXAMINED. THEY ARE ORDERED - MOST CRITICAL
FIRST.

FAILURE SURFACE SPECIFIED BY 8 COORDINATE POINTS

POINT X-SURF Y-SURF
NO. (FT) (FT)

1 .00 42.00
2 7.07 34.93
3 15.99 30.41
4 25.87 28.88
5 35.74 30.50
6 44.62 35.11
7 51.62 42.25
8 55.95 51.00

*** 4.143 ***



--SLOPE STABILITY ANALYSIS-­
SIMPLIFIED JANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION VALLEY CAMP SED. POND 2Ai DOWNSTREAM SlPi
RAP. DRAW.

BOUNDARY COORDINATES

8 TOP BOUNDARIES
8 TOTAL BOUNDARIES

BOUNDARY X-lEFT Y-lEFT X-RIGHT Y-RIGHT SOil TYPE
NO. (FT) (FT) (FT) (FT) BELOW BND

1 .00 30.00 35.00 35.00 1
2 35.00 35.00 44.00 40.00 1
3 44.00 40.00 52.00 46.00 1
4 52.00 46.00 57.00 48.00 1
5 57.00 48.00 65.00 48.00 1
6 65.00 48.00 70.00 46.00 1
7 70.00 46.00 94.00 33.00 1
8 94.00 33.00 100.00 33.00 1

ISOTROPIC SOIL PARAMETERS

1 TYPE(S) OF SOIL

SOil TOTAL SATURATED
TYPE UNIT WT. UNIT WT.

NO. (PCF) (PCF)

COHESION FRICTION PORE PRESSURE PIEZOMETRIC
INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

(PSF) (DEG) PARAMETER (PSF) NO.

1 107.0 122.0 150.0 31.0
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

UNITWEIGHT OF WATER = 62.40

.00 .0

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 7 COORDINATE POINTS

POINT
NO.

X-WATER
(FT)

Y-WATER
(FT)

1 .00 30.00
2 35.00 35.00
3 44.00 40.00
4 60.00 45.00
5 ro.OO ~.OO

6 94.00 33.00
7 100.00 33.00

A CRITICAL FAILURE SURFACE SEARCHING METHOD, USING A RANDOM
TECHNIQUE FOR GENERATING CIRCULAR SURFACES, HAS BEEN SPECIFIED.

100 TRIAL SURFACES HAVE BEEN GENERATED.



10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED
ALONG THE GROUND SURFACE BETWEEN X = .00 FT.

AND X = 35.00 FT.

EACH SURFACE TERMINATES BETWEEN X = 50.00 FT.
AND X = 80.00 FT.

UNLESS FURTHER LIMITATIONS WERE IMPOSED, THE MINIMUM ELEVATION
AT WHICH A SURFACE EXTENDS IS Y = .00 FT.

8.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

FOLLOWING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL
FAILURE SURFACES EXAMINED. THEY ARE ORDERED - MOST CRITICAL
FIRST.

FAILURE SURFACE SPECIFIED BY 8 COORDINATE POINTS

POINT X-SURF Y-SURF
NO. eFT) eFT)

1 23.33 33.33
2 30.71 30.23
3 38.65 29.24
4 46.56 30.43
5 53.85 33.72
6 59.98 38.86
7 64.49 45.47
8 65.31 47.88

. *** 1.456 ***



DRA\oIDO\.IN

--SLOPE STABILITY ANALYSIS-­
SIMPLIFIED JANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION VALLEY CAMP SED. POND 3A; DO\.INSTREAM;

RAPID DRAWDO\olN

BOUNDARY COORDINATES

6 TOP BOUNDARIES
6 TOTAL BOUNDARIES

PID

1 .00 38.00
2 21.00 43.00
3 33.00 48.00
4 44.00 56.00
5 62.00 56.00
6 64.00 53.00

ISOTROPIC SOIL PARAMETERS

BOUNDARY
NO.

X-LEFT
(FT)

Y-LEFT
(FT)

X-RIGHT Y-RIGHT SOIL TYPE
(FT) (FT) BELO\.I BND

21.00 43.00
33.00 48.00
44.00 56.00
62.00 56.00
64.00 53.00
83.00 42.00

1 TYPE(S) OF SOIL

SOIL TOTAL SATURATED
TYPE UNIT \oIT. UNIT \oIT.

NO. (PCF) (PCF)

COHESION FRICTION PORE PRESSURE PIEZOMETRIC
INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

(PSF) (DEG) PARAMETER (PSF) NO.

1 107.0 122.0 150.0 31.0
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

UNIT\oIEIGHT OF WATER = 62.40

.00 .0

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 7 COORDINATE POINTS

POINT
NO.

X-WATER
(FT)

Y-WATER
(FT)

1 .00 38.00
2 21.00 43.00
3 33.00 48.00
4 52.00 53.00
5 64.00 53.00
6 ~.OO ~.OO

7 83.00 42.00
A CRITICAL FAILURE SURFACE SEARCHING METHOD, USING A RANDOM
TECHNIQUE FOR GENERATING CIRCULAR SURFACES, HAS BEEN SPECIFIED.

100 TRIAL SURFACES HAVE BEEN GENERATED.

10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED



ALONG THE GROUND SURFACE BETYEEN X = .00 FT.
AND X = 30.00 FT.

EACH SURFACE TERMINATES BETYEEN X = 41.00 FT.
AND X = 75.00 FT.

UNLESS FURTHER LIMITATIONS ~ERE IMPOSED, THE MINIMUM ELEVATION
AT WHICH A SURFACE EXTENDS IS Y = .00 FT.

8.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

FOLLOWING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL
FAILURE SURFACES EXAMINED. THEY ARE ORDERED - MOST CRITICAL
FIRST.

FAILURE SURFACE SPECIFIED BY 8 COORDINATE POINTS

POINT X-SURF Y-SURF
NO. (FT) (FT)

1 10.00 40.38
2 17.54 37.69
3 25.52 37.12
4 33.36 38.71
5 40.49 42.34
6 46.38 47.75
7 50.61 54.54
8 51.05 56.00

*** 1.484 u*



i-
--SLOPE STABILITY ANALYSIS··

SIMPLIFIED JANBU METHOD OF SLICES
IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION VALLEY CAMP SEDIMENTATION POND NO. 3A;
UPSTREAM; STEADY'STATE; DYNAMIC

BOUNDARY COORDINATES

8 TOP BOUNDARIES
8 TOTAL BOUNDARIES

BOUNDARY X-LEFT Y-LEFT X-RIGHT Y·RIGHT SOIL TYPE
NO. (FT) (FT) (FT) (FT) BELOW BND

1 .00 42.00 17.00 42.00 1
2 17.00 42.00 25.00 47.00 1
3 25.00 47.00 36.00 53.00 1
4 36.00 53.00 38.00 56.00 1
5 38.00 56.00 56.00 56.00 1
6 56.00 56.00 60.00 53.00 1
7 60.00 53.00 67.00 48.00 1
8 67.00 48.00 79.00 43.00 1

ISOTROPIC SOIL PARAMETERS

1 TYPE(S) OF SOIL

SOIL TOTAL SATURATED COHESION FRICTION PORE PRESSURE PIEZOMETRIC
TYPE UNIT YT. UNIT YT. INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

NO. (PCF) (PCF) (PSF) (DEG) PARAMETER (PSF) NO.

1 108.0 122.0 150.0 31.0
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

UNITYEIGHT OF YATER = 62.40

.00 .0

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 2 COORDINATE POINTS

POINT
NO.

1
2

X-YATER
(FT)

.00
79.00

Y-YATER
(FT)

42.00
43.00

A HORIZONTAL EARTHQUAKE LOADING COEFFICIENT
OF .100 HAS BEEN ASSIGNED

A VERTICAL EARTHQUAKE LOADING COEFFICIENT
OF .000 HAS BEEN ASSIGNED

CAVITATION PRESSURE = .0 PSF
A CRITICAL FAILURE SURFACE SEARCHING METHOD, USING A RANDOM



'z

TECHNIQUE FOR GENERATING CIRCULAR SURFACES, HAS BEEN SPECIFIED.

100 TRIAL SURFACES HAVE BEEN GENERATED.

10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED
ALONG THE GROUND SURFACE BETYEEN X = .00 FT.

AND X = 20.00 FT.

EACH SURFACE TERMINATES BETYEEN X = 32.00 FT.
AND X = 79.00 FT.

UNLESS FURTHER LIMITATIONS WERE IMPOSED, THE MINIMUM ELEVATION
AT WHICH A SURFACE EXTENDS IS Y = .00 FT.

8.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

FOLLOWING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL
FAILURE SURFACES EXAMINED. THEY ARE ORDERED . MOST CRITICAL
FIRST.

FAILURE SURFACE SPECIFIED BY 6 COORDINATE POINTS

POINT X-SURF Y'SURF
NO. (FT) (FT)

1 15.56 42.00
2 23.40 40.40
3 31.28 41.76
4 38.13 45.89
5 43.02 52.22
6 44.13 56.00

*** 1.623 ***



--SLOPE STABILITY ANALYSIS-­
SIMPLIFIED JANBU MEfHOO OF SLICES

IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION VALLEY CAMP SED. POND 3A; DOWNSTREAM;
STEADY-STATE; DYNAMIC, A=0.1g

BOUNDARY COORDINATES

6 TOP BOUNDARIES
6 TOTAL BOUNDARIES

1 .00 38.00
2 21.00 43.00
3 33.00 48.00
4 44.00 56.00
5 62.00 56.00
6 64.00 53.00

ISOTROPIC SOIL PARAMETERS

BOUNDARY
NO.

X-LEFT
CFT)

Y-LEFT
CFT)

X-RIGHT Y-RIGHT SOIL TYPE
CFT) CFT) BELOW BND

21.00 43.00 1
33.00 48.00 1
44.00 56.00 1
62.00 56.00 1
64.00 53.00 1
83.00 42.00 1

1 TYPECS) OF SOIL

SOIL TOTAL SATURATED
TYPE UNIT ~T. UNIT ~T.

NO. CPCF) CPCF)

COHESION fRICTION PORE PRESSURE PIEZOMETRIC
INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

CPSF) (DEG) PARAMETER CPSF) NO.

1 107.0 122.0 150.0 31.0
PIEZOMETRIC SURFACECS) HAVE BEEN SPECIFIED

UNIT~EIGHT OF ~ATER = 62.40

.00 .0

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 2 COORDINATE POINTS

POINT
NO.

1
2

X-~ATER

(fT)

.00
83.00

Y·~ATER

(fT)

38.00
42.00

A HORIZONTAL EARTHQUAKE LOADING COEffICIENT
Of .100 HAS BEEN ASSIGNED

A VERTICAL EARTHQUAKE LOADING COEFFICIENT
Of .000 HAS BEEN ASSIGNED

CAVITATION PRESSURE = .0 PSF
A CRITICAL FAILURE SURFACE SEARCHING METHOD, USING A RANDOM
TECHNIQUE FOR GENERATING CIRCULAR SURFACES, HAS BEEN SPECIFIED.



100 TRIAL SURFACES HAVE BEEN GENERATED.

10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED
ALONG THE GROUND SURFACE BETYEEN X = .00 FT.

AND X = 30.00 FT.

EACH SURFACE TERMINATES BETYEEN X = 41.00 FT.
AND X = 75.00 FT.

UNLESS FURTHER LIMITATIONS YERE IMPOSED, THE MINIMUM ELEVATION
AT WHICH A SURFACE EXTENDS IS Y = .00 FT.

8.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

FOLLOWING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL
FAILURE SURFACES EXAMINED. THEY ARE ORDERED - MOST CRITICAL
FIRST.

FAILURE SURFACE SPECIFIED BY 10 COORDINATE POINTS

POINT
NO.

1
2
3
4
5
6
7
8
9

10

***

X-SURF
(FT)

.00
7.24

14.97
22.95
30.91
38.58
45.71
52.08
57.46
61.54

1.665 ***

Y'SURF
(FT)

38.00
34.59
32.55
31.95
32.79
35.06
38.67
43.52
49.44
56.00



--SLOPE STABILITY ANALYSIS-­
SIMPLIFIED JANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION VALLEY CAMP SEDIMENTATION POND NO. 3A;
UPSTREAM; STEADY-STATE: STATIC

BOUNDARY COORDINATES

8 TOP BOUNDARIES
8 TOTAL BOUNDARIES

BOUNDARY X-LEFT Y-LEFT X-RIGHT Y-RIGHT SOIL TYPE
NO. (FT) (FT) (FT) (FT) BELOIJ BND

1 .00 42.00 17.00 42.00 1
2 17.00 42.00 25.00 47.00 1
3 25.00 47.00 36.00 53.00 1
4 36.00 53.00 38.00 56.00 1
5 38.00 56.00 56.00 56.00 1
6 56.00 56.00 60.00 53.00 1
7 60.00 53.00 67.00 48.00 1
8 67.00 48.00 79.00 43.00 1

ISOTROPIC SOIL PARAMETERS

1 TYPECS) OF SOIL

SOIL TOTAL SATURATED
TYPE UNIT WT. UNIT WT.

NO. (PCF) (PCF)

COHESION FRICTION PORE PRESSURE PIEZOMETRIC
INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

(PSF) (DEG) PARAMETER (PSF) NO.

1 108.0 122.0 150.0 31.0
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

UNITWEIGHT OF WATER = 62.40

.00 .0

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 2 COORDINATE POINTS

POINT
NO.

X-WATER
(FT)

Y-WATER
(FT)

1 .00 42.00
2 79.00 42.00

A CRITICAL FAILURE SURFACE SEARCHING METHOD, USING A RANDOM
TECHNIQUE FOR GENERATING CIRCULAR SURFACES, HAS BEEN SPECIFIED.

100 TRIAL SURFACES HAVE BEEN GENERATED.

10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED
ALONG THE GROUND SURFACE BETWEEN X = .00 FT.

AND X = 20.00 FT.



·z

EACH SURFACE TERMINATES BETWEEN X = 32.00 FT.
AND X = 79.00 FT.

UNLESS FURTHER LIMITATIONS WERE IMPOSED, THE MINIMUM ELEVATION
AT WHICH A SURFACE EXTENDS IS Y = .00 FT.

8.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

FOLLOWING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL
FAILURE SURFACES EXAMINED. THEY ARE ORDERED· MOST CRITICAL
FIRST.

FAILURE SURFACE SPECIFIED BY 6 CooROINATE POINTS

POINT X-SURF Y-SURF
NO. (FT) (FT)

1 15.56 42.00
2 23.40 40.40
3 31.28 41.76
4 38.13 45.89
5 43.02 52.22
6 44.13 56.00

*** 2.013 ***

) ,



-·SLOPE STABILITY ANALYSIS-­
SIMPLIFIED JANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION VALLEY CAMP SED. POND 3A; DOWNSTREAM;
STEADY STATE; STATIC

BOUNDARY COORDINATES

6 TOP BOUNDARIES
6 TOTAL BOUNDARIES

X-RIGHT Y-RIGHT SOIL TYPE
(FT) (fT) BELOW BND

21.00 43.00
33.00 48.00
44.00 56.00
62.00 56.00
64.00 53.00
83.00 42.00

Y-LEFT
(FT)

X-LEFT
(FT)

1 .00 38.00
2 21.00 43.00
3 33.00 48.00
4 44.00 56.00
5 62.00 56.00
6 64.00 53.00

ISOTROPIC SOIL PARAMETERS

BOUNDARY
NO.

1 TYPE(S) OF SOIL

SOIL TOTAL SATURATED COHESION FRICTION PORE PRESSURE PIEZOMETRIC
TYPE UNIT WT. UNIT WT. INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

NO. (PCF) (PCF) (PSF) (DEG) PARAMETER (PSF) NO .

1 107.0 122.0 150.0 31.0
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

.00 •0

UNITWEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 2 COORDINATE POINTS

POINT
NO.

X-WATER
(FT)

Y-WATER
(FT)

.00 38.00
2 83.00 42.00

A CRITICAL FAILURE SURFACE SEARCHING METHOD, USING A RANDOM
TECHNIQUE FOR GENERATING CIRCULAR SURFACES, HAS BEEN SPECIFIED.

100 TRIAL SURFACES HAVE BEEN GENERATED.

10 SURFACES INITIATE FROM EACH OF 10 POINTS EaUALLY SPACED
ALONG THE GROUND SURFACE BETWEEN X = .00 FT.

AND X = 30.00 FT.

EACH SURFACE TERMINATES BETWEEN X = 41.00 FT.



AND X = 75.00 FT.

UNLESS FURTHER LIMITATIONS UERE IMPOSED, THE MINIMUM ELEVATION
AT WHICH A SURFACE EXTENDS IS Y = .00 FT.

8.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

THE FACTOR OF SAFETY FOR THE TRIAL FAILURE SURFACE DEFINED
BY THE COORDINATES LISTED BELOW IS MISLEADING.

FAILURE SURFACE DEFINED BY 1 COORDINATE POINTS

POINT
NO.

1
2
3
4
5
6
1

X-SURF
(FT)

30.00
36.95
44.51
52.52
60.48
68.09
74.88

Y-SURF
(FT)

46.75
42.79
40.34
39.52
40.35
42.81
46.70

FACTOR OF SAFETY FOR THE PRECEDING SPECIFIED SURFACE =*******
FOLLOWING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL
FAILURE SURFACES EXAMINED. THEY ARE ORDERED' MOST CRITICAL
FIRST.

FAILURE SURFACE SPECIFIED BY 6 COORDINATE POINTS

POINT X-SURF Y-SURF
NO. (FT) (fT)

1 20.00 42.76
2 27.82 41.06
3 35.73 42.25
4 42.69 46.20
5 47.78 52.37
6 48.99 56.00

*** 2.173 ***
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--SLOPE STABILITY ANALYSIS-­
SIMPLIFIED JANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION VAL-CAM SED. PONDS; BENERIC POND ~/ STEE
PEST SLP ~ HIGHEST EMB &WEAK SOIL

BOUNDARY COORDINATES

H=J{-Ft

~s...,= 1"2.1.- p<J
td., ~ J", ret
q;:: 3/

C=JSOrsf

&TOP BDUNDARIES
6 TOTA~ 80UNDARIES

BOUNDARY X-LEFT Y-LEFT
NO. (FT) (FTJ

tl{\ 40.00•..•''i

2 20.00 40.00
3 40.00 53.00
4 47.00 58.00
5 55.00 58.00
6 73.00 46.00

ISOTROPIC SOIL PARAMETERS

1 TYPE(S) OF SOIL

X-RIGHT Y-RIGHT SOIL TYPE
(FTi (FTl BELOW BND

20.00 40.00
40.oel 53.00
47.00 %.00
55.00 58.00
73.00 46.00
82.00 40.00

nAPIJ) v!?Aw()t>w,.}

.(5: 1.1t)

'51d ?~ = i.~H : I V

SOIL TGTAL SATURATED
TYPE UNIT ~T. UNIT WT.

NO. (peF) (PCF)

COHESION FRICTION PORE PRESSURE PIEZOMETRIC
INTERCEPT AN6LE PRESSURE CONSTANT SURFACE

(PSF) {DESl PARAI1EiER {PSFl NO.

1 107.0 122.0 150.0 31.0 .00 .0
1 PIEZOHET~IC SURFACE(Sl HAVE BEEN SPECIFiED

UNITWEIGHT OF WATER = 62.40

PIEZCMEiRIC SURFACE NO. 1 SPECiFIED BY 6 COORDINATE POINTS

POINT
NO.

.)

"..;

X-wATER
(FT)

.00
20.00

50.00
73.00

Y-WATER
(FTi

40.00
4(1 (II)

53.00
53.00
46.00
40.00

ACRrT!C~L ?AI~~RE SURFACE 3E~RCH!NS ~ETHOD. USING ~ RANDOM
TECH~lrQUE ~DR GENERATiNG CIRCUL~R SURFACES~ HAS BEEN SPECIFIED.



10 SURFHC~2 r~ITIATS FROM EACH OF 10 POINTS EQUALLY SPACED
ALONG THE GROUND SURFACS BETWEEN X= .00 FT.

AND X= 30.00 FT.

EACH SURFAC£ TERMINATES BETWEEN X = 50.00 FT.
AND X = 80.00 FT.

UNLESS FURTHER LIMITATIONS WERE IMPOSED, THE MINIMUM ELEVATION
~T ~HICH ASURFACE EXTENDS IS Y= .00 FT.

8.00 FT. LINE SEGMENTS DEFINE EAC~ TRIAL FAILURE SURFACE.

FQLLO~ING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL
FAILURE SURFACES EXAMINED. THEY ARE ORDERED - MOST CRITICRL
FIRST.

=~:~Un: SU~F~C~ 3?EC1FIED BY j C80RDIN~TE POINTS

POINT HURF 'I-SURF
~W. 1FT) iFT)

16.67 40.00
~ 24.10 37.04
3 32.10 36.77
4 39.71 'TQ '1'1

oJ, ....~

<: 46.05 44.10u

b 50.36 50.34
7 52.00 58.00I

1ft 1.153 IH



--SLOPE STABILITY ~NALYSIS-­

SIMPLIFIED JANBU METHOD OF SLICES
IRREGULAR FAILURE SURFACES

PROBLEM JESCRIPTIGN VAL-CAM SED. PONDS; GENERIC POND ~I STEE
PEST SLP ~ HIGHEST EMS ~ ~EHK SOIL

BOUNDARY COORDINATES

6 TOP BOUNDARIES
6 TOTAL BOUNDARIES

}4-r:; 1$ f-+
tSA"fs I 7. 1.. pc.!

~;; ~I f"./.
1': '3,.
G: '~O'f$1

S+e-.I" 5t4lie} 5..,,,,,+;<.­
Fs::. J.~

BOUNDARY :HEFT Y-LEFi
~W. (FT) {CTi

I ••

• i)O ;O.CO., 32.00 40.00..
3 43.00 53.00
4 47.00 58.00
5 5:.00 58.00
6 73.00 46.00

ISOTROPIC SOIL PARAMETERS

1 TYPE!S) OF SOIL

X-RIGHT 'i-RIGHT SOIL TYPE
lFi) (Fil BELOW END

32.00 40.00
43.00 53.00
47.00 58.09
55.00 58.00
73.00 46.00
82.00 40.00

SOlL TOTAL SATURATED
TYPE UNIi Iii. UNIi Wi.

NO. (Pf't"l (PCFlI wi,

COHESION FRICTION PORE PRESSURE PIEZOMETRIC
INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

(PSF) (DEG) PARAMETER (PSF) NO.

1 107.0 122.0 150.0 31.0 .00
1 PIEZOMETRIC SURFACE lSi HAVE BEEN SPECIFIED

UNITWEISHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 2 COORDINATE POINTS

.0

POINT
NO.

X-WATER
1FT)

V-WATER
(FT)

.00 40.00
2 82.00 40.00

ACRITICAL FAILURE SURFACE SEARCHING ~ETHOD, USING HRANDOM



-
TECHNIQUE FOR GENERATING CIRCULAR SURFACES, HAS BEEN SPECIFIED.

100 TRIAL SURFACES HAVE BEEN GENERATED.

10 SURFACES INITIATE FROM EACH OF 10 PDINTS EQUALLY SPACED
ALONG THE GROUND SURFACE BETWEEN X= .00 FT.

AND X= 30.00 FT.

EACH SURFACE'TERMINATES BETWEEN X= 50.00 FT.
AND X= BO.OO FT.

UNLESS FURTHER LIMITATIONS WERE IMPOSED, THE MINIMUM ELEVATION
AT WHICH ASURFACE EXTENDS IS Y= .00 FT.

8.00 FT. LINE SE6MENTS DEFINE EACH TRIAL FAILURE SURFACE.

FOLLOWING ~RE DISPLAYED THE TEN ~OST CRITICAL OF THE TRIAL
FAILURE SURFACES EXAMINED. THEY ARE ORDERED - MOST CRITICAL
,",1"-. U\;:; i.

FAILURE SURFACE SPECIFIED BY i COORDINATE POINTS

POINT X-SURF Y-SURF
NO. (FTl (FT)

20.00 40.00
2 27.84 38.41
3 35.80 39.20
4 43.18 42.30
~ 49.31 47.43,j

6 53.67 54.14
7 54.76 58.00

IH 1.514 fn
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--SLOPE ST~5IL!T! ANALYS!5--
SIMPLIFIED JANBU METHOD OF SLICES

IRRE6UL~R FAILURE SURFACES

PROBLEM DESCRIPTiON VAL-CAM SED. PONDS; GENERIC POND WI STEE
PEST SLP ~ HIGHEST EHB ~ WEAK SOIL

BOUNDARY COORDINATES

6 TOP BOUNDARIES
6 TOTAL BOUNDARIES

X-RIGHT Y-RIGHT SOIL TYPE
(FT) (Fi) BELOW BND

34.00 40.00
43.00 53.00
47.00 58.00
55.00 58.00
73.00 46.00
32.00 40.00

BOUNDARY X-LEFT Y-LEFT
NO. iFi) IFTi

.00 40.00
2 34.00 40.00
oJ 43.00 53.00
4 47.00 53.00
5 55.00 58.00
6 73.00 46.00

ISOTROPIC SOIL PARAMETERS

1 TYPEIS) OF SOIL



-
SOIL TOT~l SATURATED COHESION FRICTION PORE PRESSURE PIEZOMETRIC
TYPE UNIT WT. UNIT ~T. INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

NO. (PCFl (PCF) (PSF) (DES) PARAMETER (PSFI NO.

1 107.0 122.0 150.0 31.0 .00 .0
! PIEZOMETRIC SURFACE is) HAVE BEEN SPECIFiED

UNITWEIGHT OF ~ATER = 62.40

PIEIOMETRIC SURFACE NO. I SPECIFIED BY 2 COORDINATE POINTS

POINT X-WATER V-WATER
NO. (Fi) (FT)

.00 40.00
2 82.i)0 40.00

AHORIZONTAL E~RTHQUAKE LOADINS COEFFICIS~T

OF .100 HAS BEEN ~SSIGNED

AVERTICAL EARTHQUAKE LOADING COEFFICIENT
OF .000 HAS BEEN ASSIGNED

CAVITATION PRESSURE = .0 PSF
ACRITICAL FAILURE SURFACE SEARCHING METHOD, USING ARANDOM
TECHNIQUE FOR GENERATING CIRCULAR SURFACES, HAS BEEN SPECIFIED.

100 TRIAL SURFACES HAVE BEEN GENERATED.

10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED
ALONG THE GROUND SURFACE BETWEEN X= .00 FT.

AND X= 30.00 FT.

EACH SURFACE TERMINATES BETWEEN X= 50.00 FT.
AND X= 80.00 FT.

UNLESS FURTHER LIMITATIONS WERE IMPOSED! THE MINIMUM ELEVATION
AT WHICH ASURFACE EXTENDS IS Y= .00 FT.

8.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

FOLLo~nI6 ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL



-
FAILURE SURFACES EXAMINED.
FIRST.

THEY ARE ORDERED - MOST CRITICAL

FAILURE SURFACE SPECIFIED BY 6 COORDINATE POINTS

POINT X-SURF V-SURF
NO. (FTl (FTl

"'1 ._ 40.00i.0.01

2 34.63 39.25
3 42.41 41.12
4 49.17 45.41
5 54.17 51.65
6 56.18 57.21

*tf 1.211 fit

FAilURE SURFHCE SPECIFIED BY 7 COORDiNATE POINTS

POINT X-SURF V-SURF
NO. 1FT) (FT)

1 20.00 40.00
2 27.84 38.41
3 35.80 39.20
4 43.18 42.30
5 49.31 47.43
6 53.67 54.14
7 54.76 58.00

fff 1.267 ftt

FAILURE SURFACE SPECIFIED BY 6 COORDINATE POINTS

POINT X-SURF V-SURF
NO. (FT! (FTI

26.67 40.00
') 34.32 37.66I.

3 42.22 38.90
4 48.78 43.48
5 52.66 50.48
6 53.06 58.00



6828 South 1900 Wut
Roy, Utah 84087
Phoae 778-6a66

December 2, 1988

TESTING UBORA TORIES

I))~"
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•

632 Wut 3680 South
Salt Lab City, Utah 84116

Phone 288-W98

GARCO
--

Valley Camp
Scofield Route
Helper, Utah 84526

Attn: Steve Tanner

Gentlemen,

Enclosed are the .in
classification and cohesion
Valley Camp Pond #1.

place density,
properties of

di rect
samples

shear, soil
taken from

The pond
The south and
change could
deposited in

bottom is a light brown sandy clay with some silt.
west sides have a gray silty sand. The color
be natural but is probably the result of coal dust

the pond over the years.

Samples were taken by driving (by hand) a thin walled
aluminum tube into cut outs from the embankment approximatelv 2
feet above the water and 2 feet in from the surface.

Samples #1 & #5, and #2 & #3, were so similar that only one
direct shear was done per set. Sample #4 was disturbed and no
direct was performed but the torvane shear in the field was 200
psf.

As to the request of Randy Harten, Division of Oil, Gas and
Mining, no engineering analysis has been performed , only the
testing of the samples. If you have any questions regarding this
information please do not hesitate to call.

Sincerely,

~/1r'rf~----<-
T,;:.m McNamee
Lab Manager

cc: F.:andy Harten
Division of· Oil, Gas,Mining

National Voluntary
Laboratory Accreditation
Program

United States Department
of Commerce Accredited

Member: ASTM. ACI. AGC



TESTING LABORA TORIES

December 2, 1988

Valley Camp of Utah, Inc.
Scofield Route
Helper, Utah 84526

~\5Ul~~~M
~ DEC -G 1988

VALLEY CAMP OF UTAH. \NC.

5826 South 1900 West
Roy, Utah 84067
Phone 776-5355

532 Welt. 3560 South
Salt Lake City, Utah 84115

Phone 266-4498

GARCO

Attn: Steve Tanner:

Sample 1 & 5
Soil Classification - Sandy Clay (CL)

En_iE:§El §QQ lQQQ !§QQ

At Peak i. Load 15.9 20.5 34.1
(PSF) Shear Strength 763 984 1637
M. C. i 15.2 15.8 14.7
Y di 115.7 113.4 120.1
MC f 17.3 16.9 15.8
¥df 108.2 120.4 -126.4

Sample 2
Soil Classification - Very fine sand (ML)

En_iE:§El !QQ ~QQ 1QQ

At Peak i. LClad 6.1 7.1 8.6
Shear Strength (PSF) 293 341 413
M.C.i 42.7 40.6 32.0
I di 76.4 78.8 83.8
Me: f 44.6 41.6 38.5
I'df 75.4 80.4 85.9

Me = Moisture Cc.ntent
If = Dry Unit Weight

cc: F~andy Harten
Div of Oil,Gas,Mining

Sincerely,

- 2~1't,,; ~
Lab Manager

National Voluntary
Laboratory Accreditation
Program

United States Department
of Commerce Accredited

Member: ASTM. ACt. AGC
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November 16, 1988

ROLLINS,
BROWN and

GUNNELL,
INC pnJCt.-:'t~kmal

• ~n~lnt:t:'r:-

C
r "L

!
I

L

i
L

I

L

!
L

Barry Barnum
Scofield Route
Helper, UT 84526

Gentlemen:

: \.~ ........

NOV 17

VALLEY CAMP OF UTAH, INC.

L

L

We have-completed the required testing of soil samples
obtained from two test pits excavated at Valley Camp near
Scofield, Utah. The location of the test pits are shown in
Figure No. 1 with their logs presented in Figure No.2. It will
be observed that the subsurface materials in both areas consist
of a brown gravelly sandy silty clay.

Sampling of the test pits, occurred at three-foot intervals
throughout the depth investigated. Each sample was classified
according to the Unified Soil Classification System. The symbols
designating the soil type are shown on the logs.

The in-place unit weight and natural moisture content are
also shown on the logs ranging from about 90 pounds per cubic
foot to about 110 pounds per cubic foot and 6% to 11%
respectively for Test Hole No. 1 and from 91 pounds per cubic
foot to 97 pounds per cubic foot and 8.6% to 21.5% respectively
for Test Hole No.2.

The saturated unit weight for samples obtained from about 6
feet below the ground surface in Test Hole No. 1 is 118.2 pounds
per CUbic foot.
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A consolidated drained direct shear test was performed on
the samples from a depth of 6 feet in Test. Hole No.1. The
results are' shown in Figure No. 3 in the form of a Mohr envelope.
The results indicate a friction angle of 38.5 degrees and a
cohesion of 1 psi.

If you have any questions regarding the information
contained herein, please contact me.

Yours truly,

Steven L. Smith

SLS: jsh
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Tesl Sample data Degree Maximum Strain
Shear Slrength

E Sample Normal caramelers
Gl no. 01 shear rateu

size Dry Moisture Friction"' stress
0. or

(inches) density content saturation
CTn (psi)

stress (inches I angle q, Cohesion
III symbol (0/0) • r(psi) minute) (c I psi)-a (pel) (0/0) (degrees)
(ij
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Hydrologic Calculations
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CLIENT ~ 9U ;d
PROJECT ~I

FEATURE 0 -I
PROJECT NO. ,()IJ? / I. / Of)

SHEET_OF

COMPUTED /);;(7=
CHECKED~7---y--______

DATI 5/

~/l
.J,t..
0./

.0.723
(j,ItJ5
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l),1lch Z?e.rIjn
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: CURVE N{JMBER=~ 85~9

DESIGN STORM= i.55 INCHES
:3or C1 f~~ f'1 ~} tJ 0~ (~) 'r I (Jf\J:::;:

HYDRAULIC LENGTH=
~I~·;~!1t.jM !~!~'ILTRATION RATE=

[1F~C:F~:;:::::

8
QPIN= 8~7726 INCHES

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

ACCUl"lUL.A TED
F:PdNFALL

I;-'../CHES
F:UNOFF
INCHES

PAINFALL
EXCESS
INCHES

UNIT
HYDF:::tJGF:(';PH
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HYDF;OGF:APH

===============~==============================================
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==============================================================
,~CCU!"1uLATED

T I !':E F:(.~ I NFAI_L
PAINFALL

F:UNOFi=" EXCES~3

INCHES ING-ir::c~

UNIT
HYDROGF:r~F'H

OUTFLOl.<J
HYDFWGF~{},F'H
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.-..' .... ...,.

:f 7' {:J.~,) ,I

:e l7~34
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rI '.....

If ()
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..... .. '._.;0_.'

:2. 17
::=====~.=============================~==========:================

HYDROGRAPH PEAK=

r:UNOFF ~iOLUME=

3.8'~ c:fs
2.51 Hours

.36 Ac:r-e-Feet
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Trapezoidal Channel Flow Calculations using Mannings Equation

5

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

Channel Section: 0-1

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 •.030 -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
() .353

feet

DESIGN CRITERIA:

Requir-ed 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):

Y I

0.94 feet
0.83 ft2
2.97 feet
0.28 -feet
4.71 -ft/sec
Not Needed

1. (I feet
2.0 I/m1
2.0 11m2
3. () :%.
5.0 t.

1.00 feet
Not Needed
Not Needed
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CLIENT ~42~jJ
~RO~ECT ~

I'EATURE . J)-::{
~RO~ECT NO. ?lDZ //./()Q

70~/ ~ -e 321S-~ O./)tJ I 7~

S~/~or
d&lfI,~t:I' ­
A:tvd(pM; J:

cAl ~ Q
75"' Zd.. ---- -__(bJt!5:-_
90 3~/ 0·123 .
98 c;. / /·3ZCf

7{>ctJ·503

SHEET--i-Ol'~
COMPUTED /~

CHECKED~7~_____

DATE I

= 5":6 ?U~

- 2.1 ac
~ 3./ . Ck.
=0./ a:.,

#-t'Oj>i*,,{en:: h~/h~AI!'J {'/Oy~ ~~,.}

hrarau/~ kn["4'~ 177S- £~I

5"'= 4b$){2~r/a;) -=- if/. g~
%~)(5':~)

t'akulalcl R?I/7-~~::t;> &77Jr~ 7&1 c£
----

0/£« l3;.J/Pn
r1

,)/71//J ~ /..sr%

~m~: /OZ ,i= (;> J /'1= '2- J Mz=·Z /J=t).03

L 6"If. t>=JI:! M tifreH1t! C?~ en;fof" Cfw,,1f6! ark.t-
:Ilt/tV IS ner/tj/64-.

l/~ 1,71-/t~ L):ofl/~

T ~
1.1.6 '
-L ~ ti"n/l17 l7!fu;~



L
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

1
'j.
"

TP= .0720 HOURS
C3""= 51.3495

QPCFS= 58.83 CFS
ITERATIONS= 8

QPIN=10.4178 INCHES
SCS 6-hoLlr-

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

TIME RAINFALL
HOURS INCHES

RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS .

OUTFLOW
HYDROGRAPH

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

1.93
1.94
1. 96
1.97
1.99
2" ()()
2. (}2
2" (>3
2.04

2.09
:.'2.10
'J. 12
:. 1-:

--'co-
• ..;... .,:"t...J I

.3399

.3442

.3484

" 358()
.3745
.3910
.4075
.q·241
.4,+06
.4571

. ·'+901

.0000

.0000

.0000

.0000

• (;(}(;2

• ()(>(>7

.0015
.. ()()2,~

• (>(>4()

.0057

.0077

.0099

.0123

.0150

.0000

.0000

.0000

.0000

.0001
" (}()(>5

.0008

.0011

.0014

.0017
• ()(j 1 Q

• (;(;22

• (}':)25
~ f)()~2'7

.0
3.0

18.3
39.1
54.0
58.8
C"r.:' 1
W ..:J ...L

A' C'1 b II __I

36.4
..." ,...,
.,;;,w"d

18.9

8.5
5.,4
3. ,'+

.00

.00

.00
• (H)

.00

.00

.00
'I ():~

• ()5

· 10
.16
.24
.32

2.15 ,,5231 • (i()3(l 211 1 "''J.. \ ... ~.-

.., 1'7
.0212 :, (}()3:2

" C:()3-'-!- r·~ .....
."1 tj.::;:

2. 19 r.::'7''''7" -'.' ":".' ,,0283 :t (i(>36 ,,4

,-. M.,.
.. :: Il ••:::.,::.

" 58'?2

II,S222

,. ()321
" (i362
" (>·4(>5

.0041

C
II '_'

,,2
~ ()

1 .. ()2

1" 12
1 ?_. " •._1

.". _../
,::: '" ',,)'/

1" 8 1
:)

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

J-,. 1

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

2:: ..::.c.-:,

~2" 49

" (;

It ()

.. ()

Of ~- ••

.0
, (l054

=1 ()()71

" (H)73

.....-. 1-,.
<II ~ ..11.-',~ ./

~ '.'- ,
... 't.::·;'::.:C)

:= '1 l+()7

• 1479

. 1197
"1::2,:<5

,,931.<::.\

" I: .'.j, ~::;



L
.3

==============================================================
OUTFLOW

H'y'DROGRAPH
CFS

UNIT
HYDROGRAPH

CFS

RAINFALL
EXCESS
INCHES

RUI'.IOFF
INCHES

ACCUMULATED
RAINFALL

INDiES

Valley Lamp Coal D-3 Runoff CalculatiDns
(ContinLled)

TIME
HOURS
========;====~======================================== ========

2.61 .9629 .1677 .0021 .0 1. 33
==============================================================

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

2.61 cfs
2.52 Hour:

.24 Acre-Feet
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Trapezoidal Channel Flow Calculations using Mannings Equation

1

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

Channel Section: 0-3

Date:
Time:

Computed:

30-Jun-89
04:26 PM

DEH

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

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

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

A(R)2/3=

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

UNITS
2.61 cfs
0.0 feet
2.0 llml
2.0 11m2

0.030
0.015 ft/ft
0.015. ft/ft
0.50 feet

0.69 feet
0.430
0.435

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

CALCULATION:
(Velocity Check)

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

A(R)2/3=

0.69
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 (Ma>: S):

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

0.0 feet
2.0 l/m1
2.0 11m2
1.5 t.
1.5 I.

1.19 feet
Not Needed
Not Needed
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CLIENT t4:l!ffIiJm.i'l SHEET OF--r-

PROJECT: COMPU~lt.L-
FEATURE----.I~~--:-:--::--------- CHECKED~+-:-=-_
PROJECT NO. ()(:>7.1/. 14::' DATE

.Z}-S/I (~f/C'/l;e/lU u£/' )
/cJ~r #/~: ~O:;tt- ~.. tJP/7S- -0. {P t:1C/&j

c#:9t:> (dvit//~)

?~~;iJ;J6hCn =- ~ss//;d~J (/Ova:vr a, hr)

IJIjd'rattt; Iel1f~ Z?5'~I
s/tfJ)e -:. &SO')(s-~){/ov)

~~o {e>.&:) ~ f".{p Z .

. C£l1cu6.,{-d ~n-~ . 4kr=. tJ.79c,(

~ fitdh~ cUf{jn al1lci;Ja*~

V~ Ie; Ir~f/ld~ :slsnd4td cJ,hiJ sedrdrn WI#

6=0
Msg
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L
Valley Ca/np COd,~ .- D--5A Rur1o+'~ CalclJla'tions

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-hcLlr

.==============================================================
ACCUMULATED

TIME RAINFALL
HOURS INCHES

RAINFALL
RUNOFF EXCESS
INCHES INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

1·54 ·2204 ·0000 ·0000 ·0
1·56 ·2279 ·0000 ·0000 17. 7
1·59 ·2355 ·0002 ·0001 5. 7
1·61 ·2430 ·0004 ·0002 ·6
1 ·64 ·2506 ·0007 ·0003 ·(>

2, "":'!""":!' 7377 1633 0154 (;....1 ••••1 · · · ·
2" 36 ·7671 ·1793 ·0159 ·0
.-, 38 7965 1957 0164 0.r:;. • · · · ·
~ 4 1 8259 21~25 (>168 0..:.. · · · · ·
.'~ 4'''! 8553 2298 ()173 0· • ,_I · · · ·,.., . , 8847 2·'+74 (il7? (}..... (.~ ~'::> · · , .. ..

~Z · 4 C? ? 141 ·2655 · ()18(} ·(;
~ :::.-: /""'\._ ..... J /.,,')-.....,-... , , t22 ;:)..:.. " .:. ,: '!."::1.:::\'::: · ..:.:.;" .I ./ , ·
~2 n

r.::- ."l 9416 :282~7 (}(;5~) (;;::;.<.~ · " " ·r'
~:~6 9 l f·95 =8~':-'7 ()C)5C~ (>~ .. " · .,

"....,
~5~7 ~1575 2928 !.• tl.)';:J '1 ~)'::"'1# · · " ·

2 ' 1 9·~54 2979 (ii)51 (j
" 0.1. · " · ·2. 64 ·9734 ·3030 " 005 1 ·()

.00

.00

.00

.00

.00

,,38
.39
.40
.41
.. 42
.. 43

.17
1 -~

II .....:::

,,12
1 '?. ~

..12
===========================~=~=~====================~

HYDROGRAPH PEAK=
. T H1E TO PEA1<=
!:;~tJj\·!OFr= 1,/OLU!"1E"""

.43
2.4·9

.. 04

c·f s
Hours·
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SHEIT _/_ 01'

COIiPUTlO l>:2t7=
CHECKED~i'~___

DATI

0/ /1 ~

90Zt . c;'7z3
98 tJ'7 /·329

~=tJ-f/O 51=9/5

#~clj>IJ6I01J:: ~55 //lckJ -(10 y/, Ghr)

l1,/draul/"c «,11#~ 85D J€~/
~ ':: WtJ7S-)tS)t./c;c;) :./(P~

s: 'd»e 4tj;szPtJ (28) .. 1/.

Calcalalr:ei W/7-M?· Ci)7Z>T ; Z./~ c,(

-

l)~~ P5tPn
v

~/iJ :: 3%

Smq-:: //%

bt -!:rC1jKetJdalciJal1l1ef'

0:0) ~:::2, m2~Z, /7::0.03

tJ~ 1:7&~~ ~o ftf~4::­

;</0 ul1/ny ~fi£lre£
z;-:- f'

~ Sf j_'/-J'~Jd
\-l.----t



[
valley Camp Coal - D-58 Runoff Calculations

L AREA= 2.8 ACRES
AVERAGE BASIN SLOPE= 16.7 PERCENT
CURVE NUMBER= 91.5
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" 943C)

QPCFS= 42.36 CFS
ITERATIONS= 8

QPIN=15.0016 INCHES
SCS 6-hoLlJ'""

==============================================================
ACCUI"1ULATED

TIME RAINFALL
HOURS INCHES

RAINFALL
RUNOFF EXCESS
INCHES INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

1. 38
1.4·0
1.4'?
1 " '~·:3

1 . ,1:5

t.48

1" '5:.2
t :: 5::-
1 ';;:.:':)

." ;, ~I•..•~

,':"'!I .a ._'

......., j~f:3

I::"" ~.:-:.

~'-. ~.

... l~·••••.;

.1837

.1866

. 1894

.1Q-''''

.1951
,,1979

" 2~)65
,. 2(l93
.2142

.13541
,.~-.._~

:: cj./ ..:::.:;::

:""" r--
,..... t ;, •••••

.•-. ..... _-,.............. ".

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

.0000

.0000

.0000

.0000

.0000

.0002

.000:::;

.0004­

.0006
.. (}()(>{3

,,0012
:I (>(>15
/I ()(; 1c

71 (-',";., _.1.1.~:5.~

~~.

:J .~\ "~: ! ...

.0000

.0000

.0000
" (>(>()()

.0000

:J ()(>(>()

II ()(;(; 1.
.0001

II (i(i(>3

• ()004

" () 124

.... ...... ~ ....
., t.j.t .,'::"'1

.0
8.6

42.4
35.8
23.8
13" ,.;

7 M ()

1.5
,,6
.. 3
• 1

,,(;

u. (}

:: (i

.00

.(10

.00

.00

.00
" (j(j

" ()(~

:r (>(>

Jl1
.01
" 0:2

."" "~

;1 i..J ,.

~,"2 II () 2

,_" 11
.~" 14

;~,; ,.....
:. .•..

.-._.
_ ;1 I•..l~~

.-" J

:J ~:~C
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Trapezoidal Channel Flow Calculations using Mannings Equation

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

Channel Section: D-5B

Date:
Time:

Computed:

30-Jun-89
04:55 PM

DEH

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

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

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

A(R)2/3=

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

UNITS
2.1.6 cfs
2.0 feet
2.0 l/m1
2.0 11m2

0.030
0.030 ft/ft
0.110 ft/ft

0.50 feet

0.28 feet
0.252
0.253

0.78 feet
0.70 ft2
3.23 feet
0.22 feet
3.08 ft/sec
Not Needed

CALCULATION:
(Velocity Check)

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

A(R)2/3=

0.19
0.131
0.133

feet

i
~

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 (I"lin S):
Riprap (Ma>: 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/m1
2.0 11m2
3.() %

11.0 I.
0.78 feet
Not Needed
Not Needed
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= O. / C2<;..

;01a/h7tt2 =~3tJ ;Jt O.Ot)/75
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-?i-:CJ.778 CAI= 9/t)
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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 HOURS
C3:::: 85.1915

QPCFS= 19.17 CFS
ITERr~TIONS= 8

QPIN=17.2837 INCHES
SCS 6-hoLl....

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

TIME RAINFALL
HOURS INCHES

RAINFALL
RUNOFF EXCESS
INCHES INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOv.J
HYDROGRAPH

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

1. 43
1. ·45
1.4.S
1..47
1. 49
1 ",5(}

j .,52

1 • :,"j;3

1 '=;q
n ".... ;

L:J 1

.1976

.2000
" 2(>25
.2(>5(>
.2074
.2104

',-:::1.46
.. 2189

",:."')~"')
U .~..,;..._I"':"

:z2274

.2359
" 2·~+()2

.0000

.0000

.0000

.0000

.0000

.0002

.0004

.0006

.0009

.0011

.0014

.0017

.0000

.0000
• ()()(>(i

n (i()C>()

.0000
'I (:(>()(>

" ()(}() 1
.-......-.-

n t..) '••.J ~-' ,,~

" ()(>(}2

.. ()()()2

" t:)(>(>3
.; (;()(;3

II ()(j(j3

.0
3.9

14.7
19.2
16.2
10.8

~':.\ II 2

1.5
~

• I
~· '-'

, 1

.00

.00

.00
" ()(;

.00

.00

JI (j()

q ()(;

......
,,'.j .t

II ()2

,,;.'··7

~:::.. :~
-.-.....

'7q
II / "

.80
" 31

.78

.77

,,0

,....
::

• (>
" (i

n (>

.0

.0

"'t .-.,.

• (>1 (>5

!i! ',j

.0106

.0107
,,0108

.0104
,,2585

,,::1.1.8
,::;'14'"
,,:178

.2480

.2691

.2798

.2907

..., .~.~. t:~ .<.1.

,,8323
.8489
.8655
.8821
.8986
°152

.........

......, q.~?

2. ·46·
2.44

2.47

2.41
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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-t'1a'l-89
11: 42 At'1

PGH

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

0.82
0.0
2.0
2.0

0.030
0.02
0.02
(}.5(l

UNITS
cfs

feet
llml
11m2

ft/ft
ft/ft
feet

,~ ... 4....

CALCUUHION:
(Channel Depth)

Depth (i"hn. FlOVJ):
On/ 1.49 (S) 1/2:::"

r~~(R)2/3=

0.42
0.117
O. 117

feet.

:2A 3i) ·ft/::·ec
Not Needed

~-:;:ec;Lti r"Ff!d l")E'pt.i··l i.

f'.:lre,3:

Per- i met (;::'I~ :

Hydraulic Radius:

Riprap Ck (V<S?):

0.92
(>:r 36
1.89
(>" 19

feet
ft2

feet
feet

:~ ;'--; F:"; ':.~ ,. ;=-]. C)\I\)) ~

(}n / :l. " '1-'-1 .: ;3"j L / ',"2'::::
0,42

Requi n?d Dr·?pth:
Ar· \~:e.:

P':'"2r" i me+~. et.... ~~

Hydre.ulic Radius:

():t c;2

1 ~ 89
0.19

·f('2et
ft2

·fee·t
fef?t

() " ~.)

2:: (>

P n +:. t. '::: 'Ti \A.! i cI -r. >':
:3:i d FE: ~31 C)P (::f! l~;

~3 :~. ::'1 ~-':~I :;::~], CJ f.J ~:!:: :2 ~

-"";:L :"') II "~:'r'" :...:.. '.::';J'; :31 :'..... ;.
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6f ir*OJ/d:d'~ha#~
6 =0) 11t:;2 I 17-: O,t)?

ljo:::/.57 n/~ L~D-ft4

d::.
~

M t/h'hj Y/ec~s'Zl'Y



Valley Camp Coal - D-·7A RUflOff Calct~la·t:iQns

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=126.4273

QPCFS= 20.69 CFS
ITERATIONS= 8

QPIN=25.6497 INCHES
SCS 6-hour

=======:=======================================================
ACCUMULATED-

TIME RAINFALL RUNOFF
HOURS INCHES INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

1.52
1. 55
1 I::"'~

.,.;d

1.61
1. 64

,.... --..
..::: II .:.:. /

,..... -I"~

.:;:" '.:::"-;!

.U.i:j

!:::"7
.i.. :. ,_, •

~2., '::,()

.2147

.2233

.2319

.2405

.2491

.,7084

.7<1·19

.7754

.8089

.842·L'J.

:1 '~·78~7

.0000

.0000

.0000
,. ()(>()3

II (>(>(>6

.1.480

" 1839
112(>27
" 2~221
.2421

.0000

.0000

.0000

.0002
II (i(>(13

" ().t:~9

., ~)17\~

.0189

.0194
., ()2()()

51 ()2(;5

;: ()15()

=r ()(>57

" ()()57

.0058

.0

6,,7

.0

,,0
,. (j

" (;
II ()

.0

.0
:I ()

,,0

.0

.00

.00

.00

.00
II (>i)

.'t7

.. 49

.51

.54

.56

,..,~

If .;;.. ...

1 t.,
::r J. :,,_.

====================================='~~~7=:======================

;~YDRQGRAPH PEAk:=
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.---------------------------------------------------------------------
T~apezoidal Channel Flow Calculations using Mannings Equation

-j

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Ditch D-7A

Date:
Time:

Computed:

12-May-89
03:09 PM

PGH

GENERAL CRITERIA:

Cr~LCUL.ATI 01'.1:
(Channel Depth)

Design Flow:
Bottom Width:
Si de SI opel:
Side Slope2:
Friction Facto~:

Min. Bottom Slope:
Max. Bottom Slope:
F~eeboa~d:

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

r:;(F:)2l3==

0.57
0.0
2.0
2.0

0.030
0.02
0.08
0.50

().37
0.081
0.081

UNITS
cfs--

feet
l/m!
1/m2

ft/ft
ft/ft
feet

feet

Cr~~L.CUL.PITI ON ~

R[~qui l'""E:,d Depth:
A~ea:

P(=r'i meter-:
Hyd~aulic Radius~

\.leI DC:i.tV:
F:ir.)r-ap Ck ('\')<5?) ~

Depth (Max. Flow):
C!r1./1:r ,~:~~? ': ::3) 1 /~2::::

0.87 feet
0.27 ft2
1.65 feet
(l.16 feet
2.10 ft/sec
NClt Needed

(i" 29

\)" 041

,-

Requi r-t?d Depth:
An:?a:
PE~r- i met er :
"1:/ d r:':~ Lt 1. i c: F: ,'~t d i ~_t :::. ~

\,1 e 1 ~J:~: i -to \/ :~

:::3i de ~31 C~Pf.:= :i. ~

~:~ i tj E:- :::31 ,.~p F::' ,.;...,

(}'l79

1 .. ~27
•.•• -1_'
t'.J:, .t -.:::

-feet
'" +, '"?

'f.P!(?t

+E~r-=t



HanSER
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& lUCEIRC
;'':'..t~-4¥
FIATURI - ~
FRO~ICT NO. tP~ZII. LO(j

IHIIT_OF

COMFUTID~~
I

CHICIlID~~-I--:=-_

DATI

/)-78

7,;;;6/fpt,.. 9C:;S-':I't:J.MI75"'

{t5'Z~b~4: /s-s-
?AI /I CO
98 .t). '3 h327
9t) /.3 ~..723

-
a~tJ.f37

-0, I:ra;;C-&v,daf c.knnd
b=I.O J /"1:2 I )1::0.63

&c'l!',;6,{1hJ =~~S-//7~h~J (/t)yr,6Ar)

A'1draulfc k/J#:: 7t'o I

<'" fj) ~ c'l87S-)(~X/a»:= /3. S-#7
..JI~~ ~5?;O (/. ft,) /0

&katG-M ,e'uh-O/,L"~ ~/::-. /.Z7c~

/);£1; [)('.flP

$1?71/J: lfSfi

~~2 liZ

I]
d:/.o'

----L----.---:::y

t/~ ~5?lHI$4C ~~o~A
fj:-

~ !Ail/hi ffE;I'~
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~_•. 1"\ L~ '.,.i 1:"_ !._. ~ Valley Camp Coal - D-78 Runoff Calculations

AREA= 1.6 ACRES
AVERAGE BASIN SLOPE= 13.5 PERCENT
CURVE NUMBER= 91.9
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 700. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

"

•. !

TP= .0468 HOURS
C3= 79. ()23()

QPCFS= 25.87 CFS
ITERATIONS= 8

QPIN=16.0323 INCHES
SCS 6-hour

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

TIME
HOURS

ACCUMULATED
RAINFALL

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAI?H

CFS

OUTFLOW
HYDROGRAPH

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

1. 29
1" 31
1.33
~." 34

l rr 37
1" 3(?
1. If .t1-()

1. 43
1.45
1,,47
1" 48

..•:;: ':4· .

2.45

.~ l::;:·t

I-.~ !:='-:r
,,;.. " -..••. -.,:

,"_ -.' .l.!.

.... ;:::'.'

.... .
' ..: .-

.1741

.1768

.1794

.1821

.1848
" 1874
" 1901
,,1927
• 1. (754
.1980
.2()()7

.20=:::4
• ::::060

~ FJ=i2Ct
II ~3,~1-?9

,,8878

, .....-r-.,,....
";' .::. .....-:)
.-.... ...... /-..
..... ,t, •• ,"'- ••(

-....' .~.1.... ....

.0000

.0000

.0000

.0000

.0000

.0001
,,0002
• ()f)(i:::::

.0004
If ()(}()5

,. (}()()7

.0008
,,0010

............1

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

:t ..... ! '78

fl3429

.. 35::::1.

.: ,,:,:. :.::: <:::. :.:..

.., ·........ 1)("

.0000

.0000

.0000

.0000

.. ()(}(}()

.. ~)()(i(j

.. (}()()(;

,,0000
.0001
.0001
.0001
.r (>(}t) 1
" (}()(i2

.0 1 18
,,(} l .. '01

.0122

It ()1. '25
",(}1:~

()~)3·~·

"", "-" ...,.

.0
5.2

19.8
25.9
21. 9
14.5
8.3
4.3
2. 1

.9

.4

"-',
:: ".'

" ()

II ()

,,0

,0

.00

.00

.00
II ()(i

.00
• (;i)

'l ()()

.. (;()

.. (i(;

~ (>ei

.00

.01

:t Of 22

., ~ ~

.~. .:. '-.'

" .q'l~

L

!'" -~.. . :::
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Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Ditch D-78

Date: 12-May-89
Tirn f?: ()3:()5 !~M

Computed: PGH

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

C:~LCUL{·HI ON:

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

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

Depth (!"1in. Flow):
On / 1 . 49 (S) 1;' 2:::

A (F:) 2./3=

F~t:~QLli r"{'2c D!=p·t.r-: ~

r~rea:

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

Depth (Max. Flow):
G!I,./l ,I ,(.1-9 (S) J../ 2:::

F<~:?qu:i I~f=d D(=pth ~

l~rea:

Perimeter:
Hydraulic Radius:
Velocity:

UNITS
1.27 cfs
1.0 feet
2.0 llml
2.0 1/m2

0.030
0.05 ft/ft
0.11 ft/ft
0.50 feet

0.25 feet
0.121
0.121

feet
0.38 ft2
2.13 feet
O. 18 feet
3. 33 f'~:/sec

Not Needed

i) .. 2(;

().~ ~)'77

~)" ()78

0.70 'feet
0,,28 ft2
1" 89 feet
()= 1.5 feet
4.54 ft/sec

L

DES I GN CF< I Ti~:::F I PI:
~3i cfr: r:3J. :.:J!=:F~ 1 ~

S:~ ':i,'.:' '31 DP~:~ =::
Min. Bottom SlDPe
Ma>:u Bottom S12pe
Min~ ct~arnel Dep"th:
F-~;:i p r i:lp ::

1.0

2n ()
(;" (>5
(),,11.

-feet
l/en:!.
1./m2
~t. /ft
·f+:./ft
f(2et
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&. lUCEIRC

SHEET OF

COM~U~7=
CHI!CKI!D~.,.---,f-;:--­

DATI! .rolli7jifJq

1.17c/i

9t' /.3tJ..7Z3
98 1:>.2- I. ~2.:r

~=o.8IH . 61= 9/.Lj

)kaj>1it-hon ; /~/7Lk£'J (/0 yr~ ~./,,.)
h'1c/mt/l~ k~ ~~/
5;{;. It1 T ( 34a> X5"")(166) c

~ 43;~6(;'S-) =zt;.oCZ

Calcula>6/ ~/l0#

J}rih ~s!fn

tSJ,,//1'= 2'% ~ ir;l!~~/ddl ch:ll1"d
~~~ /J% 6::;6, dl,=2, I?1z ~/~, 71:::0.0J

tk, RtJad'wal(' lJes/f-rr 1J-=3.7~,q;( ~~DIt~ ~

ffi ki1//;1 ~tjt{/I'~c(
'Z -,- I

L



.(;(;

:r (}(;

.00

.00

.00

OUTFLOW
HYDROGRAPH

CFS

.lL 3
1 " ,,~,

.4

QPIN=24.6265 INCHES
SCS 6-hour

12. ()

.0
18.2

UNIT
HYDROGRAPH

CFS

..........-......
u 1._1 ),,) \_1 J._~

Iz ::)()(j(>

~ (>(;()(j

.0000
:: (j()(}(i

:; t)(j(i(;

/I (i(:(>()

~. (}()(i()

:: (>(}()(;

RAINFALL
EXCESS
INCHES

IJ ()(j(12

.0002

/I (j(;(j()

.0000
If i)(>()()

:r (j(}()(i

.0000

QPCFS= 37.25 CFS
ITERATIONS= 8

/I 1.976

" 2ei28
.·2(}()2

" 19S(i

.1872

.1898

.1924

Valley Camp Coal - D-8 RLlnbff Calculations

1" 48

1:J ·45
1 a .<.1·3

1. 39
:t.40
1.42

ACCUl'"lULATED
TIME RAINFALL RUNOFF
HOURS INCHES INCHES

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

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

TP= .0305 HOURS
C~::;= 1. 21 . 3839

AREA= 1.5 ACRES
AVERAGE BASIN SLOPE:::: 26.0 PERCE"'.IT
CURVE NUl'"lBEF<::::: 9 L 4
DESIGN STORM::::: 1.55 INCHES
STORM DURATION::::: 6.0 HOURS
HYDRAULIC LENGTH= 600. FEET
MINIMUM INFILTRATION RATE::::: .00 IN/HR

L
L

L
L
L

L

o
L
L

'":""r.:.-

J. # 11

1.1'5
LL'.::,
1 :1 1·7

1 " 1:)9

....,

:: ()

~ ()(}33

n (:::t l3
" 011·4

II (iil2

:: (>117
..... .. ...~...,,'

,: ..:;' 1 '.::".:>

:! :2782
u 8·4(!()

?,,48

2 ..<:1-;=::.:

L
L

L
L

I
L-

L

L

L
L
L
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Trapezoidal Channel Flow Calculations using Mannings Equation

Client~ Valley Camp Coal Company
Project No.~ 007.11.100

Channel Section: Ditch 0-8

Date: 12-!"1,,:",v-89
Time: 02:56 Pt'j

Computed: PGH

i
L

i
I
L

L

GENERAL CRITERIA: Design Flow:
Bottom ~\Ji dth:
Side Slope1:.
Side Slope2:
Friction Factor:
Min. Bottom Slope:
Max~ Bottom Slope:
FFoeeboar-d:

L 17
0.0

15.0
° 2.0
0.030

(;. (l2

(i a 13
(}.5(>

UNITS
cfs

feet
l/ml
1/m2

ft/ft
ft/ft
feet

Qr,/llf49(S) 1/2:=::
(~(F~) :2/3:::::

feet
_.. 0.

j- 1 0\:\1) ~

L
I
L 0.6.<:1­

4.73
f .L. o-,. to.:::.

feet

I
'--

Hydraulic Radius~

Riprap C~~ (V<5'?):
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Trapezoidal Channel Flow Calculations using Mannings Equat~on

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

Channel Section: 0-10
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0.47 ft2
2.17 feet
0.22 feet
2.51 ft/sec
Not Needed
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GENERAL CRITERIA:

. CALCULATION:
<Channel Depth)

CALCULATION:
(Velocity Check)
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A(R)2/3=

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

Depth (MaN. S):
On/1.4'7(S) 112=

A(R)2/3=

1.18
0.0
2.0
2.0
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0.5C1
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0.170
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0.138
0.139
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Perimeter:
Hydraulic Radius:
Velocity:
Riprap Ck (V<57):

0.95 feet
0.41 ft2
2.01 feet
0.20 feet
2.91 ft/sec
Not Needed

0.99 feet
Not Needed
Not Needed
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