
HLiRSER
LILLER

& LUCEmc

'HEET~
COMPUTED~~~~~__
CHECKED~ -=-__
DATE </PS/ry

A (FT2)
1.76625

3.94
2.55

15.21
15.. 45
15.68

13.45
13.71
13.97
14.23
14.48
14.73
14.97

6.59
7.12
7.61
8.07
8.50
8.92

'9.32
9.70

10.06
10.42
1121.76
11.1219
11. 41
11. 72
12.03
12.32
12.61
12.9';:1
13.1 B

CONTOLLIN
Q (CFS,

o
0.49
1.38

ORIFICE FLOW
Q (CFSi

o
2.69
3.80
4.66
5.38
-6.01· {\
6.59/ ()('I'h,~e.
7. 12 V "P(dIU~IKJ

" 7.61 -iv~
8.07 ,
8.5121
8.92
9.32
9.7121

1121.06
10.42
1121.76
11.1219
11.41
11. 72
12.12'3
12.32
12.61
12. '90
13.18
13.45
13.71
13.97
14.23
14.48
14.73
14.97
15.21
15.45
15.68

C= 3.27+0.4H/W
C'= 0.6
1.5

2.55

73. 12

3.94
5.52
7.27
9.18

11. 25
13.45
15. 80'~
18.28
20.88
23.60
26.44
29.40
32.47
35.65
38.93
42.33
45.83
49.43
53.13
56.93
50.83
EA. 83
68.93

77.41
81.79
85.26
9121.83
95.49

100.24
105.1218

FLOW
Q (CFS)

o
0.49
1. 38

RISER TYPE SPILLWAY HYDRAULICS

r \WEIR FLOW: Q=CL(H)**3f2
~ ORIFICE FLOW:Q=C'A(2gH)**1/2

D=
STAGE WEIR

H Ft. C
121 3.27

121.1 3.278
121.2 3.287
0.3 3.295
121.4 3.31214
0.5 3.312
121.6 3.321
0.7 3.329
121.8 3.338
0.9 3.346

1 3.355
1.1 3.363
1. 2 3.372
1. 3 3.380
1. 4 3.389
1. 5 3.397
1.6 3.406
1.7 3.414
1. 8 3.423
1. 9 3.431

2 3.44121
2. 1 3.448
2.2 3.457
2.3 3.455
2.4 3.474
2.5 3.482
2.6 3.491
2.7 3.499
2.8 3.51218
2.9 3.516

3 3.525
3 .. 1 3.533
3.2 3.542
3.3 3.55121
3.4 3.559
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EL.EV. STAGE AREf-.) DEL VOL SUM VOL COtr1MENTS
FT FT FT2 AF AF

7803 121 207 121 0
781214 1 11215121 121.1211 121.1211
781215 2 31215121 121.05 0.1216
781216 3 488121 121.09 121.15
781Z17 4 663121 121.13 121.28
781218 5 775121 121.17 121.45
.,81219_ 78t>f,73 6 936121 el.20 121.65 6-131 - ~~ Sed, t~V1~~l
781121 7 1035121 121.23 121.87
7811 8 112167121 0.24 1. 11
7812 '3 1100121 121 .-,1:::' 1.36til C,,,-'

7813 10 131211210 121.28 1.64
7814 11 144121121 121.31 1. 95
7815 12 15416 Q).34 2.29
7816 :1.3 1630121 121.36 2.66 Exist. Primary spillway <18
7817 i4 175121121 121.39 3.1215' E2-7[J/6./

7818 15 1881210 121.42 3.46
7819 lE. 20121121121 121.45 3.91 Exist. Erl1f:n~ge"",cy spillway (

782121 17 20900 121.47 4.38 .c:.L - 7?'/?:%/
7821 18 221121121 121.49 4.87

7821.5 18.5 2265121 121.26 5.13

"
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ST?l-6e= I/~J.U/f/I£ A:ELArIc//f/5/h,.7

/c?4/4 C7oOl/!-

POND NPDES 002A AFTER CLEANING. NOVEMBER 198

ELEV. STAGE AREA DEL VOL SUM VOL.
FT FT FT2 ~)F AF

7823 0 87 0 121
7824 1 549 0.01 121.01
7825 2 1300 0.02 0.03
7826 3 2180 0.1214 0.1217
782Z. 7BZ7.t;3 4 3120 0.06 0.13 0 /t!3 100%"'" ~
7828 c' 41211210 121.1218 0.21' - Q ..)EJ:)/MeP7~;;J

782'3 6 4880 0.1121 0.31
783121 7 5445 121. 12 121. 4~ E,J/c /;, J7 ;::; /
7831 8 6100 0. 13 0.5£ .(Jeca-;'l T 'EL - 73'eYO.J'
7832 ';3 669121 121. 15 121.71
7833 1121 71212121 121. 16 121.87
7834 11 7550 121.17 1.1214
7835 12 8460 0. 18 1. 2S fJy.11no1'( 6"1.. - 7i'3.s-;~
7836 13 911210 121.2121 1. 42 &. -.L - 7tr.J'h $ /- -;-n'''''~c •7837 14 9920 o ,,,,.-, 1. £4• Co':::'

7838 15 112181121 121.24 1. 88
7838.6 15.6 1141210 0. 15 2.1212.:
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S/46£ (/CJL?C4f£ £EhI"I7~O/f(''Y/t'C~

~t7#4 ~34
AFTER CLEANING (OCTOBER 1988)
POND NPDES 003A

ELEV. STAGE AREA DEL VOL SUM VOL
FT FT FT1Z AF AF

7855 0 2170 0 0
5dJ/?UeJT IL£AtO;::>cJ-r'785§.. 71358. tJ i 6430 0.10 0. 1'L c>.4-7 - b()~...

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 8 10500 0.23 1. 41_ H{Yo'tIA7 L.=;- 7 ;'-;i :?, ;L
7864 9 11650 0.25 1.67
7865 10 12700 0.28 1 95 s: -. -£rrtrtfE/ - 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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CLIENT _~0;?~~~1:;:-<-,/}m,-,-,~=J:L.-Ji' _
PROJECT ---.t-Pc"'--:-e....'I11,<Ll:L..>'FC<-.- _

FEATURE _-----::-:-=:-;-;--:::;-::-~----------­

PROJECT NO. ()?7dl. ZOO

SHEET_I_ OF.-l1L­
COMPUTED I)ai

CHECKED ---r---,-------,:=---

DATE 17A1J6 9u

r?::- Z~Z "
c2 ~ //.1t

141{8
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j
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:;'ROJECT VALLEY CAMP SEDIMENT POND 004A: 25-YR. 6-HR PEAK INFLOW

AREA= 37.1 ACRES
AVERAGE BASIN SLOPE= 40.0 PERCENT
CURVE NUMBER= 83.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 2040. FEEl
MINIMUM INFIL1RATION RATE= .00 IN/HR

TP= .0896 HUURS
C:~;:= 41. 2:y,H:r I ·rFJ~AT IONS= B

CFS UF'} 1\1::: 8 .. :5f:.:.64
~3C:E) C:: _.- hc)c, r

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

TIME
HOURS

I~CCLJI"IUL.I~ TED
R?i I NI:::· f:iL..l..

I NCHE:S
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRHPH

CFS

OUTFL.O~!

HVDRObr~{:lF'H

CF~::

=========:~:===============================;=========:===========
....\ 04 4 () ':::i ~::~ 0000 0000 ().r::. · · · · ·•...•\

Of.:. 4:27::::: 0002 OOO;':~ 1:. ·7'.<" · · · ·
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-
l~nt: Valley Camp Coal Company - StaGe Discharge Hydraulic Analvsis - Sedilent Pond 004t
roject: 007.11.200
a-l- n August 17, 1990

trr Flow Equation: g=CL1Hl ••3J2 Where: C=3.27+0.4H/W
rifice Flow Equation: Q=C'A(2gH) ••1/2 C'= 0.6
~ oel Weir Flow Equation: Q=C·L(H)li3/2

ipe Dia : '.
s' Elev:
r, Elev:
,an Wdth:
i;il" Area:

1. 5 feet
8874.9 feet (lsI)
8875.9 feet (lsI)

10 feet
1.77 feet squared

~ ----------------------------------------------------------------------------------------------------------------------------
.....eir Weir Weir FloM Orifice Governing Channel Channel Flow COlbined
Stage Head (ft) C 9(cts) FlaM (cts) Flow (ets) Head 1ft) C· (Hets) Floll lets)

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

_1874.9 0.0 3.27 0.00 0.00 0.00 0.00 0.00
8875.0 0.1 3.28 0.49 2.69 0.49 0.00 0.49
1875.1 0.2 3.29 1.38 3.81 1.38 0.00 1.38
1875.2 0.3 3.30 2.55 4.66 2.55 0.00 2.55

'875.3 0.4 3.30 3.94 5.38 3.94 0.00 3.94
. 9875.4 0.5 3.31 5.52 6.02 5.52 0.00 5.52

1875.5 0.6 3.32 7.27 6.59 6.59 0.00 6.59
~875.6 0.7 3.33 9.18 7.12 7.12 0.00 7.12

8875.7 O.B 3.34 11.25 7.61 7.61 0.00 7.61
/875.8 0.9 3.35 13.46 8.07 8.07 0.00 8.07

_1875.9 1.0 3.35 15.80 8.51 8.51 0.0 2.05 0.00 8.51
8876.0 1.1 3.36 18.28 8.92 8.92 0.1 2.14 0.68 9.60

, Q876.1 1.2 3.37 20.88 9.32 9.32 0.2 2.23 1.99 11.31-/3,z..
1876.2 1.3 3.38 23.60 9.70 9.70 0.3 2.32 3.81 13.51

'876.3 1.4 3.39 26.44 10.07 10.07 0.4 2.40 6.07 16.14
==============================================================================================================================

"

-
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\,!<:\:; J F!V C:i:"mp C::Da:l. -. Pond ,f.!. SUl'"'vev r·!atE'''';· tr'y' St('2\/E' "I"cinnet­
Data Received 7/25/90
Top of Embankment: 8878

EMERGENCY SPILLWAY PROFILE

Distance Relative
E:I. E?V.

msl Distance Relative
Elev. Elev.

ms.l
Elev.

=:=====================================================
o

,. ... t::
.,;:.~l

::~:(i

40
50

65

100
105
110
11 ::,
.1. £~O
125
1:30
15~:i

140
14:5
1. ::' ~.:::l

1f::,~.i

17;':'
1 :::3(:

200.0
199.7
.1. <78.9
.197.t-:>
196.4
194.4
l c12.6
lB9. :::;:
186.6
18:;;;. '7

180.8
.1.7B.7
.178.2
175.<:';>

174.5
174.7
172.0
.1.69.8
169.4
169 • ~)

167.8
166,,7
.1.64.8
16:::::. ~:'

162.9
1t:;1,,, 7
.160.7
.1.~:m.7

1 ~.i8. 4
.1. ::,7 • ~::,

1 ~.'.i6. 0
1. ::'~~: • i~

15(>" CJ

8878.0
8877.7
8876. <1
8875.6
8874.4
B87:;'.4
8B70.6
B867. :::::
8864.6
8861.7
8858.8
8856.7
88:56.2
8B5:~::. 9
8852.5
8852.7
8850.0
8847.8
8847.4
8847. ::'
8845.8
8844.7
8842.8
8841 • ~,\

8840.9
8f:139 " ~i"

88:::::8.7
8Er::;:6. '7
88:36" 4

88~::A. 0
8::3:'::'.1. .4
::38:';~fJ • 9
8 E) :':: .~. If ~~)

8826,,0

2<)5
215

:?35
24~i

2~5{)

255
260
265
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285
29~;

:::;:05
:31 ::':l

33~5

::~:6()

142.6
l:39.9
1:::::-7.9
.1.~::A .B
13~:. 2

127.::.
120.8
1.18.9
116.9
1.1.4.8
11~5.9

U,O.9
106.1
.1.0:::::.8
101.0
97. ::,.

8820.6
8817.9
8815.9
8812.8
8810.2
8B09.5
8805.5
880~j. ~

8798.8
8796.9
B794.9

137S) 1. .9
87B8.9
f3784.1.
8781.8
8779.0
8775. ::,.



Pond 004A - Spillway Cross Section
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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 3 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



Hansen, Allen & Luce
January 30, 1989
Page 2

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 f~et 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.



Hansen, Allen and Luce
January 31, 1989
Page 3

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
DRAYDOYN; UPSTREAM; POND 1A

BOUNDARY COORDINATES

6 TOP BOUNDARIES
6 TOTAL BOUNDARIES

I
I
I
I
I
I

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.

X-LEFT
(FT)

Y-LEFT
(FT)

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

27.00 46.00
35.00 49.00
43.00 51.00
55.00 51.00
72.00 45.00

100.00 42.00

I
I
I

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 TYPE(S) OF SOIL

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

UNITYEIGHT OF YATER = 62.40

.00 .0

I
I
I

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 4 COORDINATE POINTS I

100 TRIAL SURFACES HAVE BEEN GENERATED.

1 .00 TI.OO
2 27.00 46.00
3 72.00 45.00
4 100.00 42.00

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

POINT
NO.

X-YATER
(FT)

Y-YATER
(FT) I

I
I

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

AND X = 15.00 FT.
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

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

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

10.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

FOLLOUING 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 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 ***



I
--SLOPE STABILITY ANALYSIS-­

SIMPLIFIED JANBU METHOD OF SLICES
IRREGULAR FAILURE SURFACES

I
I

PROBLEM DESCRIPTION VALLEY CAMP SEDIMENTATION POND NO. 2A;
RAPID DRAYDOYN; UPSTREAM I

BOUNDARY COORDINATES I
7 TOP BOUNDARIES
7 TOTAL BOUNDARIES I

I
I
I

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

26.00 33.00
50.00 46.00
55.00 48.00
63.00 48.00
68.00 46.00
76.00 40.00
85.00 35.00

Y-LEFT
(FT)

X-LEFT
(FT)

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

ISOTROPIC SOIL PARAMETERS

BOUNDARY
NO.

1 TYPE(S) OF SOIL

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

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

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

UNITWEIGHT OF WATER = 62.40

.00 .0

I
I
I

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 5 COORDINATE POINTS I
POINT

NO.
X-WATER

(FT)
Y-WATER

(FT)

"

I
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.

I
I

100 TRIAL SURFACES HAVE BEEN GENERATED.

I
10 SURFACES INITIATE FROM EACH OF 10 POINTS eQUALLY SPACED

ALONG THE GROUND SURFACE BETYEEN X = .00 FT.

I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

AND X = 30.00 FT.

EACH SURFACE TERMINATES BET~EEN X = 48.00 FT.
AND X = 85.00 FT.

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

8.00 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 7 COORDINATE POINTS

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

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 ***



--SLOPE STABILITY ANALYSIS-­
SIMPLIFIED JANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION VAllEY CAMP SEDIMENTATION POND NO. 3Ai
RAPID DRAYDOYNi UPSTREAM

BOUNDARY COORDINATES

8 TOP BOUNDARIES
8 TOTAL BOUNDARIES

BOUNDARY X-LEFT Y-lEFT X-RIGHT Y-RIGHT SOIL TYPE
NO. (FT) (FT) (FT) (FT) BElOY 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 .

I
I
I
I
I
I
I
I
I
I
I

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

•00 .0

I
UNITYEIGHT OF YATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 7 COORDINATE POINTS,.

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.

POINT
NO.

X-YATER
(FT)

Y-YATER
(FT)

I
I
I
I
I

100 TRIAL SURFACES HAVE BEEN GENERATED.

I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

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

AND X = 20.00 FT.

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

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

8.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

FOLLOUING 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

*** 1.284 ***



--SLOPE STABILITY ANALYSIS-­
SIMPLIFIED JANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION VALLEY CAMP SED. PONDS; POND 1A DOUNSTREAM;
RAP. DRAU.

BOUNDARY COORDINATES

6 TOP BOUNDARIES
6 TOTAL BOUNDARIES

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

1 .00 42.00 28.00 45.00 1
2 28.00 45.00 45.00 51.00 1
3 45.00 51.00 57.00 51.00 1
4 57.00 51.00 65.00 49.00 1
5 65.00 49.00 73.00 46.00 1
6 73.00 46.00 100.00 33.00 1

ISOTROPIC SOIL PARAMETERS

,"
'::" I

I
I
I
I
I
I
I
I

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

COHESION FRICTION PORE PRESSURE PIEZOMETRIC
INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

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

1 TYPE(S) OF SOIL

SOIL TOTAL SATURATED
TYPE UNIT UT. UNIT UT.

NO. (PCF) (PCF)

UNITUEIGHT OF UATER = 62.40

.00 .0

I
I
I

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 4 COORDINATE POINTS I

100 TRIAL SURFACES HAVE BEEN GENERATED.

1 .00 ~.oo

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.

POINT
NO.

X-YATER
(FT)

Y-UATER
(FT)

.l

I
I
I

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

AND X = 28.00 FT.
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

EACH SURFACE TERMINATES BETWEEN X = 42.00 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) (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 2A; DOWNSTREAM SLP;
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 COHESION FRICTION PORE PRESSURE PIEZOMETRIC
TYPE UNIT WT. UNIT WT. INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

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

I
I
I
I
I
I
I
I
I
I
I

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

UNITWEIGHT OF WATER = 62.40

.00 .0

I
I

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 7 COORDINATE POINTS "

1 .00 30.00
2 35.00 35.00
3 44.00 40.00
4 60.00 45.00
5 70.00 46.00
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.

POINT
NO.

X-WATER
(FT)

Y-WATER
(FT)

I
I
I
I

100 TRIAL SURFACES HAVE BEEN GENERATED.

I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

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

AND X = 35.00 FT.

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

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

8.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

FOLLOUING 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 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 ***



I
--SLOPE STABILITY ANALYSIS-­

SIMPLIFIED JANBU METHOD OF SLICES
IRREGULAR FAILURE SURFACES

I
I

DRAIJDOIJN
PROBLEM DESCRIPTION VALLEY CAMP SED. POND 3A; DOWNSTREAM;

RAP ID 0RAIJDOIJN

PID

I
BOUNDARY COORDINATES I

6 TOP BOUNDARIES
6 TOTAL BOUNDARIES I

I
I

I
I

I.0.00

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

COHESION FRICTION PORE PRESSURE PIEZOMETRIC
INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

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

Y-LEFT
(FT)

X-LEFT
(FT)

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

1 TYPE(S) OF SOIL

SOIL TOTAL SATURATED
TYPE UNIT WT. UNIT WT.

NO. (PCF) (PCF)

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.

UNITWEIGHT OF WATER = 62.40 I
PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 7 COORDINATE POINTS I

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 75.00 47.00
7 83.00 42.00

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

POINT
NO.

X-IJATER
(FT)

Y-WATER
(FT)

"

I
I
I

100 TRIAL SURFACES HAVE BEEN GENERATED. I
10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED

I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

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 YHICH 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 V-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 ***

"



--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) BELmI 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 \IT. UNIT \IT. INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

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

1 108.0 122.0 150.0 31.0 .00 .0
·1 1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

UNIT\lEIGHT OF \lATER = 62.40

.'.: I

I
I
I
I
I
I
I
I
I
I
I
I

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 2 COORDINATE POINTS,·

POINT
NO.

1
2

X-\lATER
(FT)

.00
79.00

Y-\lATER
(FT)

42.00
43.00

I
I

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

I
I
I
I



I'
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

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) (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 ***



/ .. , .,

I
--SLOPE STABILITY ANALYSIS-­

SIMPLIFIED JANBU METHOD OF SLICES
IRREGULAR FAILURE SURFACES

I
I

PROBLEM DESCRIPTION VALLEY CAMP SED. POND 3Ai DOUNSTREAMi
STEADY-STATEi DYNAMIC, A=0.1g I

BOUNDARY COORDINATES I
6 TOP BOUNDARIES
6 TOTAL BOUNDARIES I

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

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

1 TYPE(S) OF SOIL

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

I

I
I

I
I.0.00

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.

UNITWEIGHT OF UATER = 62.40 I
PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 2 COORDINATE POINTS I

POINT
NO.

1
2

X-WATER
(FT)

.00
83.00

Y-WATER
(FT)

38.00
42.00

I
I

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.

I
I
I
I



I
I
I
I
I
I
I
I

100 TRIAL SURFACES HAVE BEEN GENERATED.

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

AND X = 30.00 FT.

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

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

8.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

FOLLOUING 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

I
I
I
I
I
I
I
I
I
I
I

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
eFT)

38.00
34.59
32.55
31.95
32.79
35.06
38.67
43.52
49.44
56.00



I
--SLOPE STABILITY ANALYSIS-­

SIMPLIFIED JANBU METHOD OF SLICES
IRREGULAR FAILURE SURFACES

I
I

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

BOUNDARY COORDINATES

8 TOP BOUNDARIES
8 TOTAL BOUNDARIES

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

I
I
I
I
I

1 TYPE(S) OF SOIL I
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. I
1 108.0 122.0 150.0 31.0

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED
.00 .0

I

100 TRIAL SURFACES HAVE BEEN GENERATED.

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 2 COORDINATE POINTS "

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.

UNITWEIGHT OF WATER = 62.40

I
I

I

I

.<

Y-WATER
(FT)

X-WATER
(FT)

POINT
NO.

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

AND X = 20.00 FT.
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

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

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

8.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

FOLLOUING 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. (Fn (Fn

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 ***

"



"'1
--SLOPE STABILITY ANALYSIS-­

SIMPLIFIED JANBU METHOD OF SLICES
IRREGULAR FAILURE SURFACES

I
I

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

BOUNDARY COORDINATES I
6 TOP BOUNDARIES
6 TOTAL BOUNDARIES. I

I
I
I

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

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.

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 TYPE(S) OF SOIL

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

.00 .0

I
I

UNITYEIGHT OF YATER = 62.40 I
PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 2 COORDINATE POINTS I

1 .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.

POINT
NO.

X-YATER
(FT)

Y-YATER
(FT)

"

I
I

100 TRIAL SURFACES HAVE BEEN GENERATED. I
10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED

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

EACH SURFACE TERMINATES BETYEEN X = 41.00 FT.

I
I



I
I
I
I
I

AND X = 75.00 FT.

UNLESS FURTHER LIMITATIONS YERE IMPOSED, THE MINIMUM ELEVATION
AT YHICH 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 BELOU IS MISLEADING.

FAILURE SURFACE DEFINED BY 7 COORDINATE POINTS

I
I
I

POINT
NO.

1
2
3
4
5
6
7

X-SURF
(FT)

30.00
36.95
44.57
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

I
I

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

I
I
I
I
I
I
I
I

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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"
.~

PIEZDMETRIC SURFACE NO. i SPECIFIED BY 6 COORDiNATE PDINTS

UNITWEI6HT DF WATER = 62.40

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

/-1 = J{ .ft

~s:",; /1.(.. ptJ
td.,":: !t>1 r4

q;:: 3/

C=JSOfsf

nAPI]) v((AwDow,)

-(s-= I./S-

51d?~ = i.~ J-I .. I V

PORE PRESSURE PIEZOMETRIC
PRESSURE CONSTANT SURFACE

PARAMETER (PSF) NO.

X-RIGHT V-RISHT SOIL TYPE
(Hi 1fT) BELOW END

20 .. 00 40.00
40.00 53.00
47.00 58.00
55.00 58.00
73.00 46.00
82.00 40.00

(FT)

COHESION FRICTION
INTERCEPT ANGLE

(PSF) <DES)

53.00
53.00

40.00

46.00
40.00

Y-WATEF:

.00 40.00
20.00
40.00
50.00
73.00
82.00

X-wATER
IFTl

IRREGULAR FAILURE SURFACES

PEST SLP ~ HIGHEST EMB ~ WEAK SOIL

4
3
L.

b TOTAL BDUNDARIES

::;
6

6 TOP BOUNDARIES

POINT
ND.

--SLOPE STABILITY ANALYSIS-­
SIMPLIFIED JANBU METHOD Of SLICES

1 TVPEiSI OF SOIL

1 107.0 122.0 150.0 31.0 .00 .0
1 PIEZOMETRIC SURFACE(Sl HAVE BEEN SPECIFIED

BuUNDt'lRY X-LEFT '{-LEFT
NO. 1FT} II=T\

" il

t~f; 40.00•...:,:
2 20.(1(: 40.00
l' 40.00 53.00-'
4 47.00 58.00
l:" 55.00 58.00,J

SOIL TOTAL SATURATED
TYPE UNIT iiT. UNIT liT.

NO. (pef) (peF)

BOUNDARY COORDINATES

PRDBLEM DESCRIPTIDN VAL-CAM SED. PONDS; GENERIC POND Wi STEE

6 73.00 46.00
ISOTROPIC SaIL PARAMETERS

ACRITICAL FAILURE SURFACE SEARCHING METHOD~ USING ARANDOM
iECHNIQUE FOR BENERATING CIRCULAR SURFACES, HAS BEEN SPECIFIED.



8.00 FT. LINE SEGMENTS DEFINE EAL~ TRIAL FHILURE SURFACE.

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

x = 50.00 FT.
x = 80.00 FT.AND

EACH SURFACE TERMINATES BETWEEN

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

I
I
I
I
I ~Gj in~IM~ H'~~ n'Sf'l ~y,n TH~ T,~ ~O~· C~TTIr"l u~~ .~~ TOT'l,,,,.,-I.l...w h_"1 ...N _" • '. I ••' .. wi Ii •• LoN • h,t n.M

FAILURE SURFACES EXAMINED. THEY ARE ORDERED - MOST CRITICAL
FIRST.

I
I
I
I
I
I
I
I
II
I
I
I

FAilURE SURFhCC SPECIFIED BY 7 CDDRDINATE PDINTS

PUINT X-SURF I-SURF
NO. iFT! iFT)

16.67 40.00
" 24.10 37.04...
<: 32.10 36.77v

4 39.71 39.22
<; 46.05 44.10...
b 50.36 50.84
7 52.00 58.00

iH 1.153 fH

"



SuIL TOTAL SATURATED COHESION FRICTlON PORE PRESSURE PIEZOMETRIC
TYPE UNIT WI. UNIT WT. INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

NO. (pre) (PCFi (PSF) WEG) PARAMETER (PSFl NO.11J"

SIMPLIFIED JANBU METHDD OF SLICES
IRREGULAR FAILURE SURFACES

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SPe-.. A1 '6i'4t'f,e
J

S-fa"t;e­

tS=- J.£"

(-l-r;;; l'l f-+
tWO:: 1, 22. pvF

~:: vOl pc..J

t= -Sf"

c.: / ~O'fsl

"..

40.00

58.00
46.00

(Fj) (FT) BELOW BND

32.00 40.00
43.00 53.00
47.00 58.00
55.00
73.00
82.00

X-RIGHT V-RIGHT SDIL TYPE

PDINT X-WAiER V-WATER
NO. lFTi (FT)

.00 40,,00
'j 82.00 40.00..

--SLuPE STABILITY ANALYSIS--

6 TOP BOUNDARIES
6 TuTAL BOUNDARIES

107.0 122.0 150.0 31.0 .00 .0
1 PIEZOMETRIC SURFACE lSi HAVE BEEN SPECIFIED

1 TYPE(Sl OF SOIL

BOUNDARY X-LEFT V-LEFT
NO. 1FT) 1""11.J .,

.00 £.fV.VlJ
~, 32.00 40.00i.., 47 (if; 53.00.' ,,). ·.·V

• 47.00 5B.OO';

c: 55.00 58.00"

ACRITICAL FAILURE SURFACE SEARCHIN8 METHOD~ USING HRANDOM

UNITWEI6HT OF WATER = 62.40

BOUNDARY CDORDINATES

6 73.00 46.00
ISOTROPIC SUIL PARAMETERS

PROBLEM DESCRIPTIDN VAL-CAM SED. PONDS; GENERIC POND WI STEE
PEST SLP &HISHEST EMB &WEAK SOIL

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 2 COORDINATE POINTS



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TECHNIQUE FOR GENERATING CIRCULAR SURFACES 1 HAS BEEN SPECIFIED.

100 TRIAL SURFACES HAVE BEEN GENERATED.

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

AND l = 30.00 FT.

EACH SURFACE' TERMINATES BETWEEN X= 50:00 FTc
AND X= 80.00 FT.

UNLESS FURTHER LIMITATIONS WERE IMPOSED, THE MINIMUM ELEVATION
AT ~HICH ASURFACE 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

FAILURE SURFACE SPECIFIED BY 7 COORDINATE POINTS

POINT X-SURF V-SURF
NO. iFTl It:Tl

tl I'

20.00 40.00
-, 27.84 38.41~

3 35.80 39.20
4 43.18 42.30
" 49.31 47.43.1

6 c., J1 54.14.1,).0.

"1 54.76 58.00I

ff.f. 1.514 Iff.

2



(6i7}3b9-8304

--SLOPE STABILITY ANALYSIS--

6EDSLDPE
Version 2.0

re,! g I
H~/fh I
r~7 ~ flo1..- f<::.-f

IrI'fl :- ) p1 f0
pz 31" I
C2JSoPSf

I
c;r~! "5ta;fe.-) 1)yna-Yrt ~ c:..

CC-z.O.Ij.--- I
F={.1..1 I
5J6~C. o.-ll_H:lv

I
I
I
I
I
I
I
I
I
I
I
I

"
"~

X-RIGHT Y-RIGHT SOIL TYPE
1FT! 1FT) BELOW BND

34.00 40.00
43.00 53.00
47.0(i 58.00
55.00 58.00
73.00 46.00
82.00 40.00

Supplied by 8EDCOMP Corp.
342 Sudbury Rd., Concord, MA. 01742

SIMPLIFIED JANBU METHOD Of SLICES
IRREGULAR FAILURE SURFACES

portions of this software and documentation are
copyrighted 1983,1984 by SEDCOM? Corp.
All rights are reserved.

SEuSlDPE is based on the program, STABl2, developed
at Purdue University under sponsorship of the
Federal Highway Administration.

SEOCOM? Corp. has ~odified the program to run on
various microcomputers and plotting devices.
BEOCOM? Corp. ~akes no warranties as to the fitness
of this software. The user bears all responsibility
for accuracy and correctness of results produced by
this software. See the users manual for further
~arranty infof~atioD.

b TOP BOUNDARIES
b TOTAL BOUNDARIES

1 jYPE(S) OF SOIL

BOUNDARY X-LEFT V-LEFT
NO. iHi (FT)

.00 40.00
2 34.0(: 40.00
;) 43.00 53.00
4 47.00 58.00
5 55.00 58.00

BOUNDARY COORDINATES

b 73.00 46.00
ISOTROPIC SOIL PARAMETERS

PROBLEM DESCRIPTION VAL-CAM SED. PONDS; GENERIC POND WI 5TEE
PEST SL? &HIGHEST EHB &WEAK SOIL



2

8.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

FOLLOWING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL

100 TRIAL SURFACES HAVE BEEN BENERATED.

x = 50.00 FT.
X= 80.00 FT.

40,00

iFT)

.OCi 40.00
B2.002

POINT
f~O.

SOIL TOTAL SATUF:ATED COHESION FRICTION PORE PRESSURE PIEZOMETRIC
TYPE LIN IT WI. UN!T WI. INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

NO. (PCF) (PCFi fPSF) (DES) PARAMETER (PSFl NO.

AVERTICAL EARTHQUAKE LOADING COEFFICIENT
OF .000 HAS BEEN ASSIGNED

107.0 122.0 150.0 31.0 .00 .0
1 PIEZOMETRIC SURFHCE(Si HAVE BEEN SPECIFIED

UNITWEiSHT OF WATER = 62.40

AHORIZONTAL E~RTHQUAKE LOADING COEFFICIENT
OF .100 HAS BEEN ASSIGNED

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

AND X= 30.00 FT.

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

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 2 COORD!NATE POINTS

EACH SURFACE TERMINATES BETWEEN
AND

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

I
I
I

1

I
I
I
I
I
I
I
11

I
I
I
I
I
I
1

1

I



FAILURE SURF~CES EXAMINED. THEY RRE ORDERED - MOST CRITICAL
FIRST.

FAILURE SURFACE SPECIFIED BY 6 COORDINATE POINTS

PDINT X-SURF V-SURF
~G. tFTl {FTi

26.67 .4;"; '\f'\
.\.I.'JV

2 34.63 "':"/'i :"'jr
,j7.i..J

or 42.41 41.12oJ

4 4Q 1"7 45.41
5 54.17 51.65
6 56.18 57.21

fff 1.211 fft

FAILURE SURFACE SPEC1FIED BY 7 CODRDINATE POINTS

POINT X-SURF V-SURF
FlO. 1FT! ICT'

Ii .1

20.00 40.00
" 27.84 38.41£

3 35.80 39.20
4 43.18 42.30
5 49.31 47.43
b 53.67 54.14
"7 54.76 58.00I

tff 1.267 fff

FAILURE SURFACE SPECIFIED BY 6 COORDINATE POINTS

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

26.67 40.00
r, 34.32 37.66£

or 4'1 'i~, 38.90" L • .c.~

4 48.78 43.48
5 52.66 50.48
b 53.06 58.00

3

"
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Classification - Very fine sand (ML)

n<llb~~~\1 ~M
~~ DEC - G1988

VI\ltEY CI\MP Of Ulk\t \NC.

1'388

United States Department
of Commerce Accredited

5826 South 1900 West

Roy, Utah 84067

Phone 776-5355

Sincerely,

-?--'Co~:lat:-"z
Lab Manager

De-: ember 2,

TESTING LABORA TORIES

- Sandy Clay (CL)

~QQ !QQQ l~QQ

15.'3 20.5 34.1
753 984 1537
10::::- --.' 15.8 14.7..J • ..:.,.

115.7 113.4 120.1
17.3 15.9 15.8
108.2 120.4 ·12G.4

Inc.

Moisture Content
Dry Unit Weight

532 West 3560 South

Salt Lake City, Utah 84115
Phone 266-4498

!QQ ~Q.Q 1QQ

6.1 7.1 8.5
(PSF) 2'33 341 413

42.7 40.5 32.0
75.4 78.8 83.8
44.5 ,< 41.5 38.5

.~

75.4 80.4 85.9

Me: =
If =

GARCO

F.:andy Harten
Div of Oil,Gas,Mining

National Voluntary
Laboratory Accreditation
Program

cc:

At Peak I. Load
Shear Strength
M. C. i

I di
Me f
J'df

Sample 2
Scd 1

Attn: Steve Tanner:

Sample 1 t-: 5
Soil Classification

Valley Camp of Utah,
Scofield F~oute

Helper, Utah 84526

At Peak I. Lc.ad
(PSF) Shear Strength
M.C.i
r di
MC f
¥df

I
I(;t~
\.l!J/..~.-

I NVLAP
Ac:credil.ed

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

~"mMr' ASTM. AC1. AGC



5826 South 1900 West
Roy, Utah 84067

Phone 776-5355

December 2, 1988

TESTING LABORATORIES

532 West 3560 South
Salt Lake City, Utah 84115

Phone 266-4498

GARCO

Attn: Steve Tanner

Sincerely,

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

I
II
I
I
I
I
I
I
I
I
I
I
I
I
I

shear, soil
taken from

di rect
samples

United States Department
of Commerce Accredited

-=r~4Yr1~
Tom McNamee
Lab Manager

place density,
prc'perties of

Member: ASTM, ACI, AGC .

Gas,Mining

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.

National Voluntary
Laboratory Accreditation
Program

cc: Randy Harten
Division of Oil,

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
pst.

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 cal~.

The pond
The south and
change could
depc.sited in

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

Gentlemen,

Valley Camp
Scofield Route
Helper, Utah 84526
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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. ~

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.

PROVO 374-5"71
SALT LAKE CITI 521·5:71

AREA CODE 801

.' L~LW
~OV 17 1988

- r- -.- -- ----..,:-.- ----; r--- r- -. r- -
i t

I _ i. .. _ • t __ .. '

VALLEY CAMP OF UTAH, INC.

.1..

ROLLINS,
r y-.} BROWN and

-'-.-' GUNNELL,
INC pr(,ft.·~~I\,nJI

• t;nr:tn(."cr:-

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.

Gentlemen:

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.

Barry Barnum
Scofield Route
Helper, UT 84526

November 16, 1988

143'5 \X'EST 820 i"ORTH
POST OfFICE BOX 711
PROVO. UTAH 84603
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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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Test Sample data Degree Maximum Strain
St'ear strength

Sample Normal pnramelers
no. Dry Moisture 01

stress
shear rate Frictionsize saturation (inches i Cohesionor

(inches) density content un (psi)
stress angle cP

symbol (pcl) (%) (%)- r(psi) minute) (degrees)
(c I psi)

0 88.6 15.9 100 22.7 13.0 .005
0 88.6 15.9 100 45.8 31.1 .005 31. 5 1

ti 88.6 15.9 100 99.2 61.0 .005

*Assumed

ROUINS, BROWN AND GUNNELL, INC.
PROFESSIONAL ENGINEERS

OllmeT SHEAR TEST
Project: Valley Camp of Utah

HOLE NO 1

DEPTH: ti'
FIGURE

NO.3
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Depth
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Drill Hole No. 1:::~I X.I00.2.0.6.0.35
-. ' .• GC. .

-.
-:: ::1 X.90.3.11.0.0.45

. GC
- . . . . dark brown

gravelly
--- . sandy silty

clay_.:: :1 X.89.8.15.9.0.50
. .• GC Saturated unit weight

- '. . . equals 118.2 pcf

•_...
-.' ~I.. '. X.I00.l.16.8,O.35

.; GC

Drill Hole No. 2

':1 96.8.8.6.0.55
· . · . GC

•

:J 93.5.10.8.0.55
GC

..

· .
· .

~ ~I
92.1,17.6,0.55
GC

dark brown

· . .~
gravelly
sandy·. silty

~]
91.6.21.5.0.55 clay
GC

•

· .
~ :1 93.6,17.3,0.55

GC

.:· .:] 91.1.17.9,0.55
GC..

•

·.:~I 95.8.12.2,0.55
GC
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KEY

y

5.6.6

location

..------- torvane value

undisturbed sample

no. of blows per 6" with std. spoon

groundwater elevation

I
I
I
I

log o( Borin~~ (or:

ROLI.lNS, BROWN AND GUNNELL, INC.
PROFESSIONAL ENGINEERS

Valley Camp of Utah I
I
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Belina Mine Area
Surface Facilities Grading Plan

Golder Associates
CONSULTING GEOTECHNICAL AND MINING ENGINEERS

Valley Camp Coal Company
Scofield Route
Hel~er, Utah 84526

Attention:°Mr. Trevor Whiteside

Subject:

Gentlemen:

Sincerely,

With reference to" our engineering report entitled, "Surface
Facilities Grading Plan, Belina Mine Area" dated June 1980,
this letter will confirm that the engineering analyses and
recommendations presented in the report were made under my
supervision, and that the drawings presented in the report.
(list attached) are correct as show~.

G/82/298
5eptember 30, 1982

AAG/CWL:hd
Attachment
793-1156
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The work has involved the development of the Belina Mine

Area surface facilities in regard to the operational requirements

of Valley Camp and the regulatory requirements of the State of

Utah Division of Oil, Gas and Mining (DOGM), and the Office of

Surface Mining (OSM) of the U.S. Department of the Interior.

This report presents the results of continuing geotechnical

studies carried out by Golder Associates to date at the Belina

Mine Site, operated by Valley Camp of Utah, Helper, Utah. The

work was initiated based .on a proposal to Valley Camp dated July

19, 1979 and accepted per letter from Valley Camp dated August 2,

1979. Subsequent to the proposal, the work has .been extended

through verbal agreements.

At the start of the work (August 1979), the Belina No. 1
~ . .

Mine was in operation under an approved 30CFatll and Utah

Division of Oil Gas and Mining Mine Plan and Permit. Valley

Camp's operational plan called for the continued development of

the Belina No.1 Mine, including the development of surface

facilities for the No.1 Mine and the construction of a coal

carrying conveyor system and load storage facility for the No. 1

Mine, as set out in general in the or~gfnally approved plans.

Golder Associates has provided engineering services relative to

the geotechnical engineering and hydrologic control structures

relative to the proposed development and the current OSM

Regulations. This work has included the design of cut and fill

slopes and pads, drainage measures, and a sedimentation pond. In

addition, construction control and periodic inspection of the

work have been carried out at appropriate intervals when

required.
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Average annual precipitation at the mine site is about 25-30

inches. Of this, approximately 8 inches occurs as rainfall, gen­

erally from May through September.

The general vicinity of the Belina Mine is shown on Figure

2-1. As can be seen, the mining area is on what is known as the

Connelville Block, located between the Cpnnelville fault and the

O'Connor Fault. The rock units which comprise the Whisky Gulch

Area are members of the Blackhawk Formation.

As shown in Figure 2-1, the Belina No.1 facilities are

located on the western flank of Whisky Gulch. The coal handling

facilities, first phase, as approved will occupy the gulch itself

and portions of the eastern flank. Existing natural slopes in

the area are in the range of 20° to 25°.

2

GENERAL SITE CONDITIONS

The surface facilities area for the Belina mines ranges from

an elevation of about 8800 to 9200 feet above sea level. The

terrain is steep, and heavily forested with stands of aspen and

conifers. Soil cover is thin, in the range of 2 to 10 feet maxi­

mum depth, and is in general colluvial material derived from the

parent sandstones and siltstones which comprise the rock exposed

in the area.

The Belina Mine Area is located in the upper reaches of

Whisky Gulch, a tributary to Eccles Canyon and eventually

Pleasant Valley Creek located in the Scofield Drainage of western

Carbon County, Utah. Whisky Gulch in the vicinity of the Belina

Mine area is an intermittent stream under the definitions pro­

vided by the OSM in that it obtains its flow from both surface

runoff and ground water discharge at least some part of the

year.

2.0
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At the time Golder Associates became involved with the

Belina Mine Area (August 1979), a large earthfill had been placed

in Whisky Gulch to provide access and work area for the coal

storage area. The fill pad was at approximate elevation 8940 at

its upper end, sloping down to an existing sedimentation pond

constructed at the downstream crest of the fill. At this time,

the sediment pond area was exhibiting some local signs of insta­

bility in the form of tension cracks, and water was observed

seeping out along the toe of the fill. Also, the slopes extend­

ing from the Belina No. 1 mine area to the fill pad were steep

and exhibiting signs of sloughing.

In order to stabilize the sediment pond area, as well as the

Belina slopes, and to provide areas for the surface facilities,

Golder Associates recommended that the downstream portion of the

existing valley ;fill be removed and replaced in an engineered

manner with a rock toe buttress and a graded filter. The sedi­

ment pond was then located at the top of the fill. Additionally,

recommendations were made concerning stabilizing the existing

slopes from the No. I mine area down to the coal storage area.

This work resulted in a surface facilities grading plan as pre­

sented in Figure 2-2.

To the extent possible, all grading was carried out in con­

junction with the requirements of the OSM regulations. In the

few areas where this was not possible, engineering analyses of

variation were carried out to insure the overall stability and

satisfactory performance of the Btructures.

Golder Associates
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3.0 DRAINAGE CONTROL

3.1 INTRODUCTION

Control of drainage, both surface water and groundwater, is

critical to the overall development of the surface facilities.

This includes surface precipitation water, snowmelt, ground water

intercepted in cuts seeps or springs, and ground water inter­

cepted and collected in the mine workings and pumped to the

surface for ultimate discharge. This section presents the

methodologies used to predict the flows expected for the various

watersheds encountered in the Belina Mine Area.

3.2 DRAINAGE QUANTITIES

Peak flow on the small watersheds in this study area were

estimated using the Rational Method (Grey, 1973). This method is

based on the criteria that for storms of uniform intensity,

evenly distributed over the watershed, the maximum rate of runoff

occurs when the entire watershed is contributing at the outlet

and that this rate of runoff, or flow, is proportional to the

rainfall intensity. The equation is:

Q = ciA

"
"~

where:

c = Runoff coefficient, determined empirically

i = Maximum rainfall intensity, in/hr, whose duration is

equal to the time of concentration of the watershed

A = Area of watershed, acres

Q = Peak flow, cfs.

Golder Associates
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TABLE 3-1 I
ESTIMATED PRECIPITATION DEPTHS FOR VARIOUS RETURN

PERIODS AND DURATIONS AT CLEAR CREEK, SUMMIT, UTAH I(FROM RICHARDSON, 1971)

DURATION I
5 10 15 30 1 2 3 6 12 24

Min Min Miri Min Hr Hr Hr Hr Hr Hr I
1 .10 .16 .20 .28 .35 .46 .57 .84 1.08 1.33 I
2 .12 .19 .25 .34 .43 .57 .70 1.04 1.34 1.65 I
5 .16 .24 .31 .43 .54 .72 .90 1.34 1.73 2.14

I
10 .19 .29 .37 .51 .65 .86 1.06 1.55 1.99 2.45·

I
25 .24 .38 .48 .66 .84 1.08 1.31 1.88 2.39 2.92

I
50 .25 .38 .48 .67 .85 1.13 1.40 2.07 2.67 3.29

100 .27 .42 .53 .73 .93 1.24 1.54 2.29 2.96 3.65 I
I

"
.~

I
I
I
I
I
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The runoff coefficient in the Rational Method is dependent

on the topography, soil type and vegetation of the watershed.

Values of the runoff coefficient can be found in Grey (1973). An

estimate of the coefficient was made from these charts assuming:

The drainage area of concern at the Belina Mine site was

divided into six sections (see Figure 3-2). The drainage char­

acteristics and outflow were calculated for each section. Table

3-2 lists the values used and outflow for each section. Outflow

from section I and VI is to be diverted outside the area of

6

c = 0.03

"~

Topography - Hilly Land

Soil - Open Sandy Loam

Cover - Woodlands

The time of concentration was determined using the Upland-_._._----
Flow Method (Kent, 1972). Types of flow considered in the Upland

Method are: overland, through grassed waterways, over paved

areas, and through small upland gullies. Upland flow employed in

this method can be a combination of these various surface runoff

conditions. The velocity of flow is determined using Figure 3-1.

The time of concentration of the drainage basin then is equal to

the sum of the times required for water falling on the farthest

point of the watershed, flowing over various types of terrain, to

reach the outlet.

Maximum rainfall intensities for specified return periods

were calculated using precipitation data from a gauging station

at Clear Creek, Summit, Utah, as reported by Richardson (1971),

(Table 3-1). The duration time used when choosing the rainfall

intensity was equal to the time of concentration of the particu­

lar section of the drainage basin. A 10 year return period was

used when choosing the rainfall intensity, as specified by the

OSM regulation for p~rmanent diversions.
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concern while the outflow from sectins II-V is to be carried via

a culvert under the mine site and out of the drainage area.

Water falling within the mine area is to be treated in a settling

pond and then discharged.

Golder Associates

TABLE 3-2
CALCULATION OF FLOW RATES BY SECTION

/' I
12.3 12.6

I
I
I
I
I
I
I
I
I

'I
I
I
I
I
I
I
I
I
I

7

0.3 0.3 0.3

1.25 1.25 1.48

IV V VI

/'

.~ / /' v

13.7 13.5 3.7

36.5 36.1 8.3

24.3 24.2 17.4

0.3

1.48

III

/

13.2

29.8

15.3

0.3

1.48

II

28.3

14.7

1.74

0.3

I

8.6

23.6

tc
(min)

c
RUNOFF
COEFFICIENT

Q
=ciA
(cfs)

SECTION
NUMBER

i
(injhr)

AREA
(acres)
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4.0 SEDIMENT POND

4.1 HYDROLOGIC DATA

Hydrologic analyses were made to calculate the runoff

volume, from the disturbed area, that would be treated in the

sediment pond (see Figure 3-2). The calculated storage volume

was based on the IO-year 24-hour storm as required by OSM

Regulations. Previous experience has indicated that a 48-hour

detention time is required to insure adequate settling.

Hydrographs for the Belina Mine Area were obtained from a

report t~ Valley Camp from Vaughn Hansen Associates. The

Hydrograph presented in the report was for a 25-year 24-hour

storm. The Hydrograph for the la-year 24-hour storm is assumed

to be of similar shape. The peak inflow into the pond was

calculated assuming the hydrograph could be represented by a

triangle. The peak runoff for the la-year 24-hour hydrograph,

shown in Figure 4-1, is deter~ined according to the equation:

qp = 484 AQ

Tp

where,

"

qp = Peak Runoff, cfs

A = Area, sq. miles

Q = Net storm rain, inches (I?t..I//o/-""'/

Tp = Time to peak runoff, hours.

The volume of runoff is then defined as the area under the

hydrograph.

Golder Associates
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4.2 SEDIMENT POND DESIGN

.
The outflow hydrograph of the sediment pond for the design

storm was constructed based on a constant outflow from the prin­

cipal spillway (spillway design will be discussed in Section

4.3). Since the outflow from the sediment pond will be constant

and the detention time has been specified as 48 hours, a direct

determination of the outflow hydrograph for this design storm is

possible, the constant outflow can be determine~ from the

equations:

Vi = Vo

Vi = qo x tb

where,

Vi = Volume Inflow

Vo = Volume Outflow
qo = Constant Outflow Rate, cfs
tb = Duration of hydrograph, hours.

The calculated outflow hydrograph is shown with the in~low

hydrograph in Figure 4-1. The constant outflow required for th~

design storm and a 48 hour detention time is 0.94 cfs .•
"

The storage required for the IO-year 24-hour storm can be

determined from the inflow and outflow hydrographs. The dif­

ference between the area under the inflow hydrograph and that

under the outflow hydrograph during the time of inflow is th~

storage volume; this is shown as the shaded area in Figure 4-1.

The pond storage volume necessary to hold the runoff for 48 hours

from the design storm is 6.7 acre-feet. The pond must be of

sufficient volume to hold both ',the accumulated sediment and the
\

design storm runoff. ~/// //, r//.// 1

;: .... /

Golder Associates
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Estimates of the volume of sediment were made from the 0.1

acre-feet per acre of disturbed land value recommended by the OSM

Regulations. This results in a total sediment volume of 3.6

acre-feet. The total volume required for the storage pond would

be the water volume plus the sediment volume which is 10.3

acre-feet.

The stage-storage curve for the existing pond is shown in

Figure 4-2. The volume required for both the sediment and the

water storage are marked on the curve as well as the spillway

elevation. The existing pond with a storage volume of 11~2

acre-feet is sufficient to hold both the design sediment load and

design runoff for a 48 hour detention time. It is understood

that the existing decant is at elevation 8856. This is

satisfactory for retention of 60% of the maximum allowable

sediment level in addition to retaining the design storm for 48

hours. In accordance with the regulations, the accumulated

sediment must be removed when it reacnes 60% of maximum. It

should be nQted that, with the fixed decant system, it will b~

necessary to dewater the pond by pumping after precipitation

events in order to provide storm surcharge capacity.

In accordance with Mine Safety and Health Administration

Regulation (30 CFR 77.216-1) a permanent identification marker

should be located on or immediately adjacent to the sediment
" <.

pond. This marker should be at least 6~feet high and show the

identification number of the impounding structure as assigned by

the District Manager, the name associated with the impounding

structure and name of the person owning, operating, or con­

trolling this structure.

It is understood that the sediment pond may be used to

collect and discharge mine water, as well as surface runof f • If

this should be required, we recommend that the fixed elevation

decant be replaced by a floating orifice type decant (see Figure

Golder Associates
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4-3). This design provides a constant discharge at an easily

controlled rate and also skims water from the top of the pond,

which tends to increase the effectiveness of settling pond

performance (Skelly and Loy, 1979). Further, this type of decant

will dewater the pond, thereby eliminating the need for pumping,

and constantly providing storm surcharge capacity.

The collapsible pipe, shown in Figure 4-3, must extend from

maximum pool level to permanent pool level (i.e., from elevation

8849.5 feet to 8856.6 feet). The inlet of the floating orifice

is attached to floats so that it is submerged to give a desired

outflow rate. The required outflow rate of 0.94 cfs can be

accomplished using a variety of combinations of pipe diameter and

head (see Figure 4-4). Any pipe diameter that is available could

be used for the inlet so long as the decant is constructed with

the appropriate head. The top of the pipe must be protected from

logging by a trash rack or other suitable~evice.

4.3 SPILLWAY DESIGN

The emergency spillway was designed to handle the OSM

Regulation's design storm of 25-years 24-hours. The emergency

spillway elevation is at 8856.0 feet and the crest of the embank­

ment if at 8860.0 feet. OSM regulations require at least 1.0

feet of clearance between the maximum elevation of water in the
"emergency spillway and the crest of the embankment. 'This limits

the maximum depth of flow in the emergency spillway to 1.0 feet.

At this flow depth the flow rate in the emergency spillway calcu­

lated by the Manning equation would be 85.0 cfs (see Figure 4-5).

The flow rate required to handle the 25-year 24-hour storm was

calculated to be 15.9 cfs, from equation 4-1. In conclusion, the

emergency spillway can handle flow rates in excess of the 25-year

24-hour storm while still satisfying the OSM Regulations concern­

ing freeboard.

Golder Associates
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4.4 CONSTRUCTION

Construction of the valley fill and sediment pond structure

was commenced in September 1979 and essentially completed in

December 1979. The construction of the valley fill was carried

9yt under the full-time inspection of a geotechnical field

engineer. who was responsible for insuring that the construction

was carried out in conjunction with standard engineering prac­

tices and the reQuirements of the Division of Oil, Gas, and

Mining. This consisted of material inspection, stripping and

removal of topsoil and organic debris, and placement of the fill

materials, including the rock buttress. The granular filter and

underdrains, and the general embankment fill.

4.4.1 Construction Materials

An as-built schematic longitudinal section of the valley

fill and sediment pond is shown in Figure 4-6. There are

essentially five different earth materials involved in the

structure.

These materials are as follows:

I. Rock Toe Buttress, consisting of boulders and cobbles

ranging from approximately 4 t~r' in mean dimension.

II. Graded Filter, consisting of sand and gravel blended to

provide protection against piping of the general

embankment fill.

III. Rockfill Drain, consisting of small boulders and cobbles

ranging from approximately 2 feet to 6 inches in mean

dimension.

Golder Associates
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IV. General Embankment Fill

V. Foundation Material, consisting of the undisturbed

material soil and rock materials comprising the valley

floor and walls.

The location and geotechnical strength characteristics of

the various materials are presented on Figure 4-6. Particle size

gradations of the general embankment fill and the graded filter

are shown on Figure 4-7.

4.4.2 Construction Control

The construction of the earthfill and sediment pond was

inspected in the field by a qualified geotechnical field

engineer. The inspections consisted of determination of material

suitability, material ,placement techniques, and in-place density

testing to determine the degree of compaction obtained in the

materials. Observation of the sequential phases of the construc­

tion are discussed individually below:

1. Rock Toe Buttress

Prior to placement of the rock toe buttress, all areas
to receive fill were stripped of topsoil and loose or
surficial materials. The rock toe buttress was then
placed by end dumping or moving~wlth dozers <in order to
insure interlocking and proper resting of the individual
boulders.

2. Graded Filter

Upon completion of the rock toe buttress, the graded
filter material was placed. Placement was carried out

Golder Associates
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in 6 inch to 12 inch lifts, with the material spread by
dozers and compacted in place. No compaction tests were
carried out in the filter materials due to their granu­
lar nature, but careful observations were made
throughout the filter placement to insure continuity of
material and adequacy of the placement techniques.

3. General Embankment Fill

After the graded filter material was placed, general
embankment fill was compacted in lifts to form the
valley fill and sediment pond embankment. Compaction
testing was carried out as the fill was placed to insure
that the material was compacted to at least 95% of
Modified Proctor Density, per ASTM D-1557. Results of
the compaction testing are presented in summary form on
Figure 4-8.

4.4.3 Stability Analyses

Stability analyses of the as-built section have been carried

out to insure that the fill has an adequate static factor of

safety against failure. The analyses were carried out using t~e

Bishop Method, which essentially assumes a circular failure 'arc

through the mass and computes the stability of forces along that

arc. This is then carried out on a variety of failure arcs until

the minimum factor of safety is determined. The analysis ,was

carried out using the impact parameters and fill geometry shown

on Figure 4-6, and various water seepage p~ths through the em-
/'

bankment and fill. The results of the aThalyses are presented in

Figures 4-9 through 4-12. Critical surfaces are shown on the

figure, with the computed Factor of Safety. As can be seen, the

minimum computed static factor of safety for the composite em­

bankment is 1.8; the critical failure arc is located in the lower

portion of the embankment. This is within the requirements set

forth by OSM.

Golder Associates
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A cross-section of the valley fill (Figure 4-13) shows the

valley walls, the embankment fill, and the emergency spillway for

the sediment pond.

4.5 POND MAINTENANCE

Sediment ponds must be periodically maintained to remove

deposited sediments So that trap efficiency can be preserved.

The Federal Regulation require that this occur when the design

sediment storage volume has been 60 percent displaced (see Figure

4-2).

Since the required volume is 3 years of sediment or 0.1

acre-feet per acre of disturbed land, the maintenance schedule

should require cleaning the pond at least every 21 months (60

percent of 3 years). It is advisable, however, to reduce this to

a maximum of every 12 to 18 months because the sediment will not

be deposited evenly over the 3 year period (Skelly and Loy,

1979).

A thorough inspection of the sediment pond and embankment

should be undertaken at least once per year. When examining for

stability and general inspection the inspector should be looking

for any of the following conditions:
/'

..~.

• Seepage from anywhere on the down-stream side of the
embankment but especially around the discharge pipe

• Erosion of embankment slopes

• Continuity of emergency spillway

• Erosion around entrance or exit of discharge pipe

• Clogged principal or emergency spillway

• Check slope stakes for obvious slope movement

Golder Associates
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• Level of sediment

• Placement of wave erosion protection

• Erosion at spillway discharges

• Clogging of dewatering device.

Monitoring for embankment movement (Skelly and Loy, 1979)

should also be a part of this inspection. This can be performed

by setting stakes in the embankment, along the toe and several

rows proceeding up from the toe. The' original position and

elevation should be recorded with reference to a permanent land­

mark. These positions should be checked during inspection. If

unstable or potentialy unstable conditions exist, corrective

measures should be taken immediately.

I'

.~

Golder Associates
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5.1 LOCATION

5.0 DIVERSION DITCHES AND CULVERTS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

17

ease of con­

section with

1.0 feet was

where possible, for

A trapezoidal cross

and a base width of

Hydraulic radius
Slope

A =
Rh =

S =

Golder Associates

Channels were designed,

struction and maintanence.

sides sloping at 45 degrees

where:

Q = flow, cfs

n = Mannings Roughness Coefficient

Cross sectional area

Q =

Typical values of the rougness coefficient ranges between 0.022

and 0.030 for excavated or dredged earth channels, straight and

uniform with short grass and few weeds (Grey, 1973). An average

value of 0.027 was used for the calculations.

Diversion channels were conceptually designed using the

Chezy-Manning equation:

5.2 ANALYSIS AND DESIGN

Figure 3-2 shows the drainage area of concern. In an effort

to minimize further land disturbance, it is recommended that

existing roads be incorporated into the diversion ditch scheme.

This will result in the construction of only one additional ditch

that must be constructed on undisturbed land. This ditch is

labeled on the plan as I-J.
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used. A typical cross section of ditch along side of the exist­

ing road and an enlarged cross section through a ditch are shown

on Figures 5-1 and 5-2, respectively.

Table 5-1 shows the quantity of flow that will be carried by

each ditch and the particular drainage sections that contribute

to the flow. Table 5-2 summarizes the calculated depths of flow

in each channel. OSM regulation requires a minimum free board of

0.3 feet for diversion ditch design. This criteria would be

satisfied if all ditches were constructed to a depth of 1.0 feet.

It is recommended that the channels be seeded to aid in the

prevention of erosion during peak flows.

Velocities, calculated from Mannings equation, indicate that

they would be in the range of 10-12 feet per second at peak flow.

Measures needed to reduce the velocities (cutting new ditches in

undisturbed areas with reduced slopes) or to prevent erosion

(lining the channels with rocks sufficient to resist erosion) a~e

felt to be too destructive to justify the gains.

OSM regulation require energy dissipators at ditch stream

interfaces if velocities of entering ditches are greater than

that of the receiving stream. A situation of this nature occurs

at only one place in the study area. This ;is where the outflow
"

of Ditch A-B enters an existing stream. ~Here we woutd recommend

that a rock check-dam be placed at the interface to be used as an

energy dissipater.

5.3 CULVERT DESIGN

Existing culverts were checked to see if they could carry

the required la-year storm. The 24-inch culvert at a road/stream

Golder Associates
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* Base = 1.0 ft, sides slope 45°
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0.64
0.64
0.64
0.64
0.70
0.67

Depth of
Flow (ft.)

Cross
Section

Trapezoidal *

TABLE 5-2
SUMMARY OF CALCULATED FLOW DEPTHS

IN PROPOSED DITCHES

CD
EF
GF
FH
AB
IJ

Ditch

TABLE 5-1
FLOW RATES TO BE CARRIED BY PROPOSED DITCHES

Ditch CD EF GH FH AB IJ
Drainage Section I I I I II VI

Q (cis) 12.3 12.3 12.3 12.3 12.6 3.7
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Respectfully submitted,

Golder Associates

&J~
Charles.W. Lockhart

"

The other culvert which carries flow underneath the mine

area is 42 inches in diameter. Outflow from sections II, III, IV

and V would be carried by this culvert. Computations by others

indicate that the culvert has a total capacity of approximately

52 cfs, and that the maximum flow as a result of a lOa-year,

24-hour storm and 100 year, 6-hour storm are approximately 17 cfs

and 19 cfs, respectively.

intersection southwest of the mine area will receive outflow from

sections II and III resulting in a total flow of 25.8 cfs. The

24-inch culvert will carry this flow if the head water elevation

is equal to 2.0 times the culvert diameter. Culvert flow quanti­

ties were determined using monographs for inlet controlled cul-
.-

verts in the Handbook of Steel Drainages and Highway Construction

Products, 1971. The maximum flow through this culvert will de­

pend on the type of entrance inlet. of the culvert. Our design

was based on an end section conforming to the fill. A cross

section of this inlet is shown in Figure 5-3.
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FIGURE 2-1

GENERAL SITE LOCATION
BELINA MINE AREA

This figure is not reporduced herein because of
ifs large size and quality of the original. For
further information see original copy on file at
Valley Camp of Utah, Inc.
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FIGURE 2-2

SURFACE FACILITIES PLAN
BELINA MINE AREA

This figure is not reporduced herein because of
ifs large size and quality of the original For
further information see original copy on file at
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FIGURE 3-2

DRAINAGE AREAS
BELINA MINE AREA

This figure is not reporduced herein because of
ifs large size and quality of the original. For
further information see original copy on file at
Valley Camp of Utah, Inc.
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FIGURE 2-1

GENERAL SITE LOCATION
BELINA MINE AREA

This figure is not reporduced herein because of
ifs large size and quality of the original. For
further information see original copy on file at
Valley Camp of Utah, Inc.
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FIGURE 2-2

SURFACE FACILITIES PLAN
BELINA MINE AREA

This figure is not reporduced herein because of
ifs large size and quality of the original For
further information see original copy on file at
Valley Camp of Utah, Inc.
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FIGURE 3-2

DRAINAGE AREAS
BELINA MINE AREA

This figure is not reporduced herein because of
ifs large size and quality of the original. For
further information see original copy on file at
Valley Camp of Utah, Inc.
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SELECTED SUMMARY OF DESIGN ASSUMPTIONS

• Filter Fabric can be specified for any riprap design in lieu of a rock type filter blanket,
usually specified as TyPe IT Granular Filter.

• Some ditches are classified by the mine operator as convenience ditches. These ditches
are not critical to runoff control at the mine site since water would flow toward either
another collection ditch or directly into a sediment pond if the ditch were not there.
Convenience ditches have been placed by the operator to eliminate localized problems
such as low spots, etc.. In the case of convenience ditches, it is not their size that is
critical, but that a ditch is in place for drainage reasons, and therefore it is the operators
conclusion that no design is required. .

• Ditches evaluated in the calculation appendix which have minimal flow, and which by
observation require only a minimal ditch configuration are sometimes specified as
requiring a "general design'" This configuration has a 2:1 side slope, zero bottom width
and a 1.0 foot depth. In many instances this configuration is far in excess of that
required, but listed as such to ease construction.

COMPARISON OF TRAPEZOIDAL AND ELLIPTICAL CHANNEL SECTIONS

In practice it is difficult to construct and maintain ditches to exact trapezoidal cross­
sections whether they be of soil or riprap. Reasons for this difficulty are that 1) a slight amount
of soil movement changes the basic configuration, 2) the precise measurement and placement
of riprap is difficult to obtain, 3) the availability of precise rock gradations is limited, and 4)
riprap does not render itself well to sharp trapezoidal dimensioning. As a result an alternate
channel configuration·has been evaluated hereafter which conforms itself to a more generalized
elliptical shape. A comparison of Trapezoidal and Elliptical channel cross sections is provided
in the follOWing figure.

The conversion between the TrapeZOidal and elliptical cross-sections was made by
evaluating the appropriate parameters for use within the Manning's flow equation.

Existing trapezoidal ditch designs were subjected to a comparative analysis with an
elliptical ditch design using the above described analog. A summary comparison of ditches is
shown in the following table. Ditches were chosen for this ~tnnmary based upon designed
channel width and slope. All ditches were initially sorted by channel bottom width after which
representative ditches using the maximum and miniIrium slopes within each basic size channel
were then chosen to represent the possible range of design within that group. Note from the
table that both velocity and flow depth are very comparable between the trapezoidal and
elliptical channel cross sections. The table shows that ditches designed with a trapezoidal cross­
section can be constructed using an elliptical configuration and still maintain overall ditch flow
integrity. Important design parameters for elliptical ditches include total top width, depth, and
maximum side slope.
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Summary Comparison of Selected Trapezoidal and Elliptical Cross-Sections

Slope CHANNEL TYPE

BOTTOM %
TRAPEZOIDAL ELLIPTICALDITOIWIDlH NO.(ftr FLOW FLOW FLOW FLOW

Min Max DEPTH VELOCITY DEPlH VELOCITY
(ft) (£ps) (ft) (fps)

.01 - 0.40 1.57 0.30 1.65
16B

- .10 0.26 3.73 0.15 3.39

.02 - 0.51 2.61 0.38 2.75
0 120

- .02 0.51 2.61 0.38 2.75

.17 - 0.22 4.31 ,. 0.16 4.47
44B •- 21 021 4.66 0.15 4.78

.03 - 0.50 3.92 0.45 3.90
1

- .05 0.44 4.73 0.39 4.57
1

.05 - 025 3.47 0.24 3.37
7B

- .11 0.20 4.59 0.19 4.29

.30 - 0.19 5.9 0.21 5.64
2 37

- .30 0.19 5.9 0.21 5.64

* 0.10 foot bottom width used as a minimum width for Elliptical design.
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TRAPEZOIDAL Channel Flow Calculations using Mannings Equation

Client Valley Camp of Utah Inc.
Project No. 007.14.100
Channel Section: Ditch 16B - Trapezoidal Section

Date
Time
Computed:

29-Dec-92
03:55 PM

DEH

1.00 feet
0.040
0.030
0.010 ft/ft
0.100 ft/ft
0.50 feet

0.40 feet

0.000 Accuracy

0.90 feet
0.32 ft2
1.78 feet
0.18 feet
1.57 ft/sec
Not Needed

GENERAL CRITERIA:

CALCULATION:
<: Channel Depth)

- CALCULATION:
(Veloci ty Check)

Design Flow
Bottom Width
Side Slope1
Side Slope2
Friction Factor

Assumed D50
Calc n Value
Used

Min. Bottom Slope
Max. Bottom Slope
Freeboard

Depth (Min. S):

Q-l.49AR(2/3)S(1/2)/n =
Required Depth
Area
Perimeter
Hydraulic Radius
Velocity
Riprap Ck (V<5?)

Depth (Max. S):

Q-l.49AR(2/3)S(1/2)/n =

0.50
0.0
2.0
2.0

0.26

0.000

UNITS
cfs

feet
l/ml
1/m2

feet

Accuracy

)ESIGN 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 (t1ax S)

Page 3 of 14

. '

0.76 feet
0.13 ft2
1.16 feet

/,'0.12 feet
~ 3.73 ft/sec

Not Needed

0.0 feet
2.0 1/m1
2.0 1/m2
1 .. 0 %

10.0 %
0.90 feet
Not. Needed
Not Needed

Prepared: December 29. 1992



ELLIPTICAL Channel Flow Calculations using Mannings Equation

Client Valley Camp of Utah Inc.
Project No. 007.14.100
Channel Section: Ditch 16B - Elliptical Check

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

Design Flow
Top Width - Water
Top Width - Channel
Equiv Trap Bottom W
Side Slope (default=2):
Friction Factor

Assumed D50
Calc n Value
Used n value

Min. Bottom Slope
Max. Bottom Slope
Freeboard

Depth (Min. S):

Q-l.49AR(2/3)S(1/2)/n =

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

Date 29-Dec-92
Time 03:35 PM
Computed: DEH

UNITS
0.50 cfs

1.3 feet
3.3 feet
0.1
2.0 l/m

1.00 feet
0.040
0.030
0.010 ft/ft
0.100 ft/ft

0.50 feet

0.30 feet

0.000 Accuracy

0.80 feet
0.30 ft2
1.58 feet
0.19 feet
1.65 ft/sec
Not Needed

CALCULATION:
(Veloci ty Check)

Depth (Max. S):

Q-l.49AR(2/3)S(1/2)/n =

0.15

-0.000

feet

Accuracy

DESIGN CRITERIA:

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

Min. Bottom Slope
Max. Bottom Slope
Min Channel Depth
Channel Top Width
Riprap (Min S)
Riprap (Max S)

Page 4 of 14

..

0.65 feet
0.15 ft2
1.47 feet
0.10 feet

" 3.39 ft/sec
Not Needed

1.0 %
10 .. 0 %
0.80 feet
3.3

Not Needed
Not Needed

Prepared: December 29. 1992
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TRAPEZOIDAL Channel Flow Calculations using Mannings Equation

Client Valley Camp of utah Inc.
Project No. 007.14.100
Channel Section: Ditch 120 - Trapezoidal Section

Date
Time
Computed:

29-Dec-92
03:55 PM

DEH'

1.00 feet
0.040
0.030
0.020 ft/ft
0.020 ft/ft
0.50 feet

0.51 feet

-0.000 Accuracy

1.01 feet
0.52 ft2
2.27 feet
0.23 feet
2.61 ft/sec
Not Needed

GENERAL CRITERIA:

CALCULATION:
<: Channel Depth)

CALCULATION:
( Veloci ty Check)

Design Flow
Bottom Width
Side Slopel
Side Slope2
Friction Factor

Assumed 050
Calc n Value
Used

Min. Bottom Slope
Max. Bottom Slope
Freeboard

Depth (Min. S):

Q-l.49AR(2/3)S(1/2)/n =

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

Depth (Max. S):

Q-1.49AR(2/3)S(1/2)/n =

1.35
0.0
2.0
2.0

0.51

-0.000

UNITS
cfs

feet
11m!
11m2

feet

Accuracy

)ESIGN 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(MinS)
Rip}-ap (r1ax S)

Paqe5 of 14

1.01 feet
0.52 ft2
2.27 feet

,'0.23 feet
t'

2 .62 ft/'sec
Not Needed

0.0 feet
2.0 1/ml
2.0 11m2
2rO %
2.0 %

1.01 feet
Not Needed
Not Needed
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ELLIPTICAL Channel Flow Calculations using Mannings Equation

Client Valley Camp of Utah Inc. Date 29-Dec-92
Project No. 007.14.100 Time 03:47 PM
Channel Section: Ditch 12D - Elliptical Check computed: DEH

UNITS
GENERAL CRITERIA: Design Flow 1.35 cfs

Top Width - Water 1.6 feet
Top Width - Channel 3.6 feet
Equiv Trap Bottom W 0.1
Side Slope (default=2): 2.0 11m
Friction Factor

Assumed D50 1.00 feet
Calc n Value 0.040
Used n value 0.030

Min. Bottom Slope 0.020 ft/ft
Max. Bottom Slope 0.020 ft/ft
Freeboard 0.50 feet

CALCULATION: Depth (Mi n. S ): 0.38 feet
( Channel Depth)

Q-1.49AR(2/3)S(1/2)/n = -0.000 Accuracy

0.88 feet
0.49 ft2
2.00 feet
0.25 feet
2.75 ft/sec
Not Needed

CALCULATION:
(Velocity Check)

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

Depth (Max. S):

Q-1.49AR(2/3)S(1/2)/n =
0.38

-0.000

feet

Accuracy

DESIGN CRITERIA:

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

Min. Bottom Slope
Max. Bottom Slope
Min Channel Depth
Channel Top Width
Riprap (Min S)
Riprap (Max S)

Page 6 of 14

0.88 feet
0.49 ft2
2.00 feet

, 0.25 feet
" 2.75 ft/'Sec

Not Needed

2.0 %
2 .. 0 %

0.88 feet
3.6

Not Needed
Not Needed

Prepared: December 29, 1992
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TRAPEZOIDAL Channel Flow Calculations using Mannings Equation

Client Valley Camp of Utah Inc.
Project No. 007.14.100
Channel Section: Ditch 44B - Trapezoidal Section

Date
Time
Computed:

29-Dec-92
03:56 PM

DEH

1.00 feet
0.040
0.030
0.170 ft/ft
0.210 ft/ft

O.SO feet

0.22 feet

0.000 Accuracy

GENERAL CRITERIA:

CALCULATION:
,: Channel Depth)

Design Flow
Bottom Width
Side Slope1
Side Slope2
Friction Factor

Assumed DSO
Calc n Value
Used

Min. Bottom Slope
Max. Bottom Slope
Freeboard

Depth (Min. S):

Q-l.49AR(2/3)S(1/2)/n =

0.40
0.0
2.0
2.0

UNITS
cfs

feet
l/ml
1/m2

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

0.72 feet
0.09 ft2
0.96 feet
0.10 feet
4.31 ft/sec
Not Needed

CALCULATION:
( Veloci ty Chec k )

Depth (Max. S):

Q-l.49AR(2/3)S(1/2)/n =

0.21

0.000

feet

Accuracy

)ESIGN CRITERIA:

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

Bottom Width
Side Slope 1
Side Slope 2
Min. Bottom S!ope
Max. Bottom S!ope
Min Channe! Depth
Ripr ap (Mi n S)
Rip,ao (Max S)

Page 7 of 14

0.71 feet
0.09 ft2
0.93 feet
0.09 feet

I' 4 .. 66 ft/sec
.~

Not Needed

0.0 feet
2.0 1/m1
2.0 1/m2

17 .. 0 %
21 .. 0 %
0.72 feet
Not Needed
Not Needed
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ELLIPTICAL Channel Flow Calculations using Mannings Equation

Client Valley Camp of Utah Inc. Date 29-Dec-92
Project No. 007.14.100 Time 03:48 PM
Channel Section: Ditch 44B - Elliptical Check Computed: DEH

UNITS
GENERAL CRITERIA: Design Flow 0.40 cfs

Top Width - Water 0.7 feet
Top Width - Channel 2.7 feet
Equiv Trap Bottom W 0.1
Side Slope (default=2): 2.0 l/m
Friction Factor

Assumed D50 1.00 feet
Calc n Value 0.040
Used n value 0.030

Min. Bottom Slope 0.170 ft/ft
Max. Bottom Slope 0.210 ft/ft
Freeboard 0.50 feet

CALCULATION: Depth (Min. S ): 0.16 feet
( Channel Depth)

Q-l.49AR(2/3)S(1/2)/n = 0.000 Accuracy

0.66 feet
0.09 ft2
0.88 feet
0.10 feet
4.47 ft/sec
Not Needed

CALCULATION:
( Veloci ty Check)

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

Depth (Max. S):

Q-l.49AR(2/3)S(1/2)/n =

0.15

-0.000

feet

Accuracy

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

0.65 feet
0.08 ft2
0.87 feet

. 0.10 feet
/'

4.77 ft/sec
Not Needed

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

DESIGN CRITERIA: Min. Bottom Slope
Max. Bottom Slope
Min Channel Depth
Channel Top Width
Riprap (Min S)
Riprap (Max S)

Page 8 of 14

17.0 %
21 .. 0 %
0.66 feet
2.7

Not Needed
Not Needed

Prepared: December 29, 1992



TRAPEZOIDAL Channel Flow Calculations using Mannings Equation

client Valley Camp of Utah Inc.
Project No. 007.14.100
Channel Section: Ditch 1 - Trapezoidal Section

Date
Time
Computed:

29-Dec-92
04:00 PM

DEH

1.00 feet
0.040
0.030
0.030 ft/ft
0.050 ft/ft
0.50 feet

0.50 feet

0.000 Accuracy

1.00 feet
0.99 ft2
3.23 feet
0.31 feet
3.92 ft/sec
Not Needed

GENERAL CRITERIA:

CALCULATION:
-( Channel Depth)

- CALCULATION:
(Veloci ty Check)

Design Flow
Bottom width
Side Slopel
Side Slope2
Friction Factor

Assumed 050
Calc n Value
Used

Min. Bottom Slope
Max. Bottom Slope
Freeboard

Depth (Min. S):

Q-1.49AR(2/3)S(1/2)/n =

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

Depth (Max. S):

Q-l.49AR(2/3)S(1/2)/n =

3.90
1.0
2.0
2.0

0.44

-0.000

UNITS
cfs

feet
1/m1
1/m2

feet

Accuracy

Required Depth 0.94 feet
Area 0.82 ft2
Perimeter 2.96 feet
Hydraulic Radius ,. 0.28 feet
Velocity .~ 4.73 ft/sec
Riprap Ck (V<5? ) Not Needed

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

Page 9 of 14

1.0 feet
2.0 l/m1
2.0 1/m2
3",0 %
-5 .. 0 %

1.00 feet
Not Needed
Not Needed

Prepared: December 29. 1992



ELLIPTICAL Channel Flow Calculations using Mannings Equation

Client Valley Camp of Utah Inc.
Project No. 007.14.100
Channel Section: Ditch 1 - Elliptical Check

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

Design Flow
Top Width - Water
Top Width - Channel
Equiv Trap Bottom W
Side Slope (default=2):
Friction Factor

Assumed DSO
Calc n Value
Used n value

Min. Bottom Slope
Max. Bottom Slope
Freeboard

Depth (Min. S):

Q-l.49AR(2/3)S(1/2)/n =

Date 29-0ec-92
Time 03:48 PM
Computed: DEH

UNITS
3.90 cfs
2.8 feet
4.8 feet
1.0
2.0 l/m

1.00 feet
0.040
0.030
0.030 ft/ft
O.OSO ft/ft

O.SO feet

0.45 feet

-0.000 Accuracy

0.9S feet
1.00 ft2
3.28 feet
0.30 feet
3.90 ft/sec
Not Needed

CALCULATION:
(Veloci ty Check)

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

Depth (Max. S):

Q-l.49AR(2/3)S(1/2)/n =

0.39

-0.000

feet

Accuracy

DESIGN CRITERIA:

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

Min. Bottom Slope
Max. Bottom Slope
Min Channel Depth
Channel Top width
Riprap (Min S)
Riprap (Max S)

0.89 feet
0.85 ft2
3.24 feet
0.26 feet

/'

4.57 ft/sec
Not Needed

3.0 %
5 .. 0 %

0.95 feet
4.8

Not I'!eeded
Not Needed

.._._'._._.--.- _----_..•..__ _----_..---_ - _- '-'_."'-'-"._-'.__.'-'-'.. ---_ __. . .
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TRAPEZOIDAL Channel Flow Calculations using Mannings Equation

Client Valley Camp of Utah Inc.
Pro.ject No. 007.14.100
Channe! Section: Ditch 7B - Trapezoida! Section

Date
Time
Computed:

29-Dec-92
03:57 PM

DEH

1.00 feet
0.040
0.030
O.OSO ft/ft
0.110 ft/ft
0.50 feet

0.25 feet

0.000 Accuracy

0.75 feet
0.37 ft2
2.10 feet
0.17 feet
3.47 ft/sec
Not Needed

0.20 feet

0.000 Accuracy

0.70 feet
0.28 ft2
1.89 feet

. 0.1S feet
" 4.S9 ft/'Sec.~

Not Needed

GENERAL CRITERIA:

CALCULATION:
"""( Channel Depth)

- CALCULATION:
(Velocity Check)

Design Flow
Bottom Width
Side Slope1
Side Slope2
Friction Factor

Assumed DSO
Calc n Va!ue
Used

Min. Bottom S!ope
Max. Bottom Slope
Freeboard

Depth (Min. S):

Q-l.49AR(2/3)S(1/2)/n =
Required Depth
Area
Perimeter
Hydraulic Radius
Velocity
Riprap Ck (V<S?)

Depth (Max. S):

Q-1.49AR(2/3)S(1/2)/n =

Required Depth
Area
Perimeter
Hydraulic Radius
Ve!ocity
Riprap Ck (V<S?)

1.27
1.0
2.0
2.0

UNITS
cfs

feet
l/ml
1/m2

)ESIGN CRITERIA: Bottom Width
Side S!ope 1
Side Slope 2
Min. Bottom S!ope
Max. Bottom Slope
Min Channel Deoth
Riorap (Min S)
Riorao (Max S)

Paqe 11 of 14

1.0 feet
2.0 l/ml
2.0 1/m2
.5.0 %

11 .. 0 ~~

0.75 feet
Not f'leeded
Not Needed

Preoared: December 29. 1992
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ELLIPTICAL Channel Flow Calculations using Mannings Equation

Client Valley Camp of Utah Inc.
Project No. 007.14.100
Channel Section: Ditch 7B - Elliptical Check

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

Design Flow
Top width - Water
Top Width - Channel
Equiv Trap Bottom W
Side Slope (default=2):
Friction Factor

Assumed D50
Calc n Value
Used n value

Min. Bottom Slope
Max. Bottom Slope
Freeboard

Depth (Min. S):

Q-l.49AR(2/3)S(1/2)/n =

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

Date 29-Dec-92
Time 03:49 PM
Computed: DEH

UNITS
1.27 cfs
2.0 feet
4.0 feet
1.0
2.0 l/m

1.00 feet
0.040
0.030
0.050 ft/ft
0.110 ft/ft
0.50 feet

0.24 feet

0.000 Accuracy

0.74 feet
0.38 ft2
2.26 feet
0.17 feet
3.37 ft/sec
Not Needed

CALCULATION:
(Veloci ty Check)

Depth (Max. S):

Q-l.49AR(2/3)S(1/2)/n =

0.19

0.000

feet

Accuracy

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

0.69 feet
0.30 ft2
2.23 feet
0.13 feet

_~ ,. 4.29 ft)sec
Not Needed

DESIGN CRITERIA: Min. Bottom Slope
Max. Bottom Slope
Min Channel Depth
Channel Top Width
Ripr ap (Mi n S)
Riprap (Max S)

Paqe 12 of 14

5 .. 0 %
11 .. 0 %
0.74 feet
4.0

Not Needed
Not Needed

Prepared: December 29. 1992



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

TRAPEZOIDAL Channel Flow Calculations using Mannings Equation

Client Valley Camp of Utah Inc.
Project No. 007.14.100
Channel Section: Ditch 37 (Lower) - Trap Section

Date
Time
Computed:

29-Dec-92
03:57 PM

DEH

Q-l.49AR(2/3)S(1/2)/n =

Dept h (Min. S):

Q-l.49AR(2/3)S(1/2)/n =

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

Depth (Max. S):

UNITS
cfs

feet
l/ml
1/m2

2.60
2.0
2.0
2.0

1.00 feet
0.040
0.040
0.306 ft/ft
0.300 ft/ft
0.50 feet

0.19 feet

0.000 Accuracy

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

0.19 feet

0.000 Accuracy

0.69 feet
0.44 ft2
2.83 feet

t': 0.16 feet
~ 5.90 ft/sec

Required..

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

Design Flow
Bottom Width
Side Slopel
Side Slope2
Friction Factor

Assumed 050
Calc n Value
Used

Min. Bottom Slope
Max. Bottom Slope
Freeboard

GENERAL CRITERIA:

-- CALCULATION:
(Veloci ty Check)

CALCULATION:
"( Channel Depth)

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

)ESIGN CRITERIA: Bottom l.Jidth
Side Slope 1
Side Slope 2
Min. Bottom Slope
Max. Bottom Slope
Min Channel Depth
Riprap (Min S)
Riprap (Max S)

2.0 feet
2.0 11m1
2.0 1/m2

30 .. 0 %
30 .. 0 %
0.69 feet
Required
Required

Page 13 of 14 Prepared: December 2q. 1992



ELLIPTICAL Channel Flow Calculations using Mannings Equation

Client Valley Camp of Utah Inc.
Project No. 007.14.100
Channel Section: Ditch 37 (Lower) Elliptical Check

Date
Time
Computed:

29-Dec-92
03:50 PM

DEH

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

Design Flow
Top Width - Water
Top Width - Channel
Equiv Trap Bottom W
Side Slope (default=2):
Friction Factor

Assumed D50
Calc n Value
Used n value

Min. Bottom Slope
Max. Bottom Slope
Freeboard

Depth (Min. S):

Q-l.49AR(2/3)S(1/2)/n =

2.60
2.8
4.8
2.0
2.0

1.00
0.040
0.040
0.300
0.300

0.50

0.21

0.000

UNITS
cfs

feet
feet

l/m

feet

ft/ft
ft/ft
feet

feet

Accuracy

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

0.71 feet
0.46 ft2
3.18 feet
0.15 feet
5.64 ft/sec
Required

CALCULATION:
(Velocity Check)

Depth (Max. S):

Q-l.49AR(2/3)S(1/2)/n =

0.21

0.000

feet

Accuracy

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

DESIGN CRITERIA:

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

Min. Bottom Slope
Max. Bottom Slope
Min Channel Depth
Channel Top width
Riprap (1"1i n S)
Riprap (Max S)

Page 14 of 14

0.71 feet
0.46 ft2
3.18 feet
0.15 feet

" 5.64 ft/sec
Required

30.0 %
30 .. 0 %
0.71 feet
4.8

Required
Required

Prepared: December 29. 1992
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Trapezoidal Channel Flow Calculations using Mannings Equation

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

Channel Section: D-l

Di:"~te :
·rime:

Comput.ed:

30--,J un --89
04: 21 Pivi

DEH

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

Design Flow:
Bottom Width:
Side Slopel:
Side Slope2:
Friction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Fre>eboarcl :

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

A(R)2/3=

::::; .90
1.0
2.0
::~ . ()

0.030
0.030
0.050
0.50

0.50
0.455
0.457

UNITS
cfs

feet
l/m1
11m2

ft./ft
ft/ft
feet

feet

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

1.00 feet
1.00 ft2
3.24 feet
0.31 feet
3.90 ft/sec
Not Needed

0.83 ft.2
2.97 feet
0.28 feet.
4.71 ft/sec
Not. Needed

CALCUL.ATION:
(Velocity Check)

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

A(R)2/3=

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

0.44
() .352
().353

0.94

feet

feet

"-_ _-_ __..•._ _-_._..__.- _---------_ __ _.._ __._._-_._.._-----..__ _.._--_.__ -_.._ __._-_._.._.._.._-_ -_ ~

•
DESIGN CRITERIA: Bottom Width:

Side S I OI::Jf? :t:
Side Slope 2:
Min. Bottom Slope:
Max. Bot.tom Slope:
Min Channel Depth:
Ri pr-ap (I·tlin E;):
R:i_ pl"-ap (t'-1<:!\::·~ S):

1. (I feet
2.0 l/ml
2.0 11m2
:3u() %
5.0 %

1.00 feet
1\.lot Needed
Not Need~:?d



HanSER
allER

&lUCEmc

CLIENT ~4mf2 SHEET----.L-OF~
PROJECT -~t'_-------__ COMPUTED~
FEATURE l)-g CHECKED---r--~_
PROJECT NO. 007//' Lbo DATE ',II

= 5":6 C:Uru
... 2·1 ac.
>:-3./ &
=O. / Gk

cAl

75*
90
98

/l

Z!
3. /
0.1

O./8~

0.723
/·3ZQ

#t'ofJ/IaIOn:: /.~S- //lc.At'J ('10 yr, c;.J,r)

hrarat:llc IcI?Jhf;:: /77S- £~!

S'= (~){2~Y/M) -= 'fl.gg
(%~)(~{P)

ealcu/ald Rt//7-or9C:::t.:> LQ77Jr~ Zu/ c-;f

----0/;£-1 j1;Jr

~ml/) ~ ~srg -iy pt1j>C7ZJI;/a/Cho/1/J~ (

;f'm~" /0% zj= 0 ) /'1== 2- J 1'-1:2:::':2.. /J-=-tJ. D3

L0-1{ UUJ.o /11 e-,:fre#1e &}JIb! -'o-fCkllllfd aJkc
.ffboUJ IS l'1er lty/bk ~ ·

IJ-=:- i,71ft~ L ~{)fi/~

~



""'.1.\.

":::4
......r'•.J.,',

.52

.72
II 8:;;~

.00

.00

.00

.00

.00

.00

.00

.02

.05
• 1.0
.16

:I. .. 1 ~2

1" 21

~;;~" ii.C.:­

:~" 5:5

~;~ IS :~::()

2" ~::t.)

OUTFLOW
HYDROI3RAPH

CFS

QPIN::.-.::!.O. ·4178 INCHES
;:3CS6-hour

.()

,,8
" 4

()

3.4

,A II ()

,0

. ()

26.£-3
18.9
:1.2.8
8.5
~:;. 4

46. ~s

3.0
18.3
39.1
!5<l. Ci

UNIT
HYDROGRAPH

CFS

......"~ t···, ."

" OOT~:,
j:";()~:.::."q

.. O()69

.. 007'0

.0022

.0025

.0027

.0030
,,0032
,,003"1·
.0036
,,0039
.0041.

,,0001
.0005
.0008
.0011
.00:1.4
.0017
.001.9

.0000

.0000

.0000

.0000

R/UNFALL
EXCESS
INCHES

" 13::::.~5

,I 1. ~.;,::.; ~,5 L~

, t ;:;~; '.7 l}

'1 t::~' :~) 1::"
l. .•••' .-

" 1197
.. 1~,265'

" ()321
u ()3(,'2

.0:.246
.0283

.0007
• 00l~.i
.0026
.0040
.0057
.0077
.0099
.01.:,23
,,0150
• ():l.80

.• 0000

.0000

.0000

.0000

RUNOFF
INCHES

OPCFS= 58.83 CF'S
ITERATIDNS;:;: 8

," " :"; -" :; /~

q5231

• a~:.i ::>1·
"db99
, EH:'36~;

.~... ':.'r '0:)'':>
" · ..I.'"••I .....M.

r"• ••.. -',.•..•
·'ft.. }.",l.!

~r::;~;':J t'~
., '~.'~'\...I"•• I

.4901

.5066

.4241

.4406

.4571

.3745
to ::~;9l t)

.. 4·()"'l5

.3442

.3484

Valley Camp Coal - D-3 Runrff Calculations

tlCCIJMUl..l~TED

R(.:!J I NF':·'Ll ..
INCHES

~:;: If 4 :.~:~

~.:.r" /i·~:j

:::~ ..~?

2.19

~,::. 1(>

1. 93
1.94
1.96
1.97

2.16

2 u (}t:i

2.13
2.15

1'19f."1
2 If (i()

2. f)2

2.07

2.04

TIlvlE
HOUR3

TP::::: .0720 HmmS
c::::: ~-.:: ~"'j 1 • ~:~(,V1 ~~

AREA= 5.6 ACRES
AVERAGE BASIN SLOPE= 41.8 PERCENT
CURVE NUt-mER"..:: 85 . ~5

DES I C3N STORM::::: :I. r. 5~5 INCHES
STORM DURATION- 6.0 HOURS
HYDHj'.:lUL. I L: LJ::r·IEl'Ti+'; :i 77_9. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

PRO~'JECT
[

[

[

[

[

L
L
[J

[

[

[

L
[

[

[

[

[

L
L

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



PRO,JECT Valley Camp Coal - D-3 Runoff Calculations
': Cant:i. rued) I

I
--J

TIr"lE·
HOURS

r:)r:TtJi'!LJL.ATFD
p (:.~ I hlF l~: L. L.

INCHES INCHES TNCHES

UNIT
HYDPGGJ=::("lFH

CFS

Oi....lTFLD\,>J

CPS

HYDRDGRAPH PEA"'~=:

T I ME TO PE~ll<'"

RUNOFF VOLUM!:.: ==i

2 ..61 c:f 5

:~~ II ~5:~'~ HC)l,lr ~:.

,24 Ac:n?-Feet.

-....J

,.
~

i
~

i
.....J

i
I

-....J

i
-....J

J



Trapezoidal Channel Flow Calculations using Mannings Equation

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

Channel Section: D-3

Di::ite:
Time:

Computed:

:::;:(l-Jun-89
04 :26 Plvl

DEH

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

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

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

A(R)2/~5:::

2.61
0.0
2.0
2.0

0.030
0.015
0.015

0.50

0.69
0.430
0.435

UNITS
cfs

feet
l/m1
11m2

ft/ft
ft/ft.
fef2t

feet

Required Depth:
Area:
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)

Dept.h (Ma>:. S):
Qn/1.49(S)1/2=

A(R)2/3=

0.69
0.430

feet.

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

1.19 feet
0.9~i ft2
::::.. 09 feet
O. :31 feet
2.74 ft/sec
Not. Needed

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

DESIGN CHITEHIA: Bot tom Wicltt-·,:
Side Slope 1:
t::lidf2 Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Min Channel Depth:
Ri pl'··ap (!'-lin S):
Riprc.ip (t·1,:'I;': ~:;):

0.0 feet.
2.0 11m!
2.0 1. 1m2
1 .~) %
1 • ~5 %

1 .19 ·feet
Not NE~(·::!!df::!!d

Not Npf:~dE~d

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



P-S/l (~mvC'/1/e/1U ();£~ )
/olz2/ $ea:= 370.* tJ_O~/7) =O.~ tLCffJ

c#=90 (dJdt/jd)

?/'l'/j;J/>6hn ~ /.55;JJC;/~J (/dVC4r;. tP hr )

l7idrault le/7j~ ZZ5' 7&/
s/6jJe -;. r!.Q>' )(~)(/OV) _

L/~~O (O.~) - ~(PZ

tlllcula-kd ~/1-o-hY 4 ~ tJ.&/3c,(

HIIRSER
IILLER

& LUCElRc
:::/41t:!lI11J'!
FEATURE --

PROJECT HO. C:OZII. !0

SHEET~OF4-­
COMPUTED/l2~
CHECKED~.,/----_

DATE 51

POld S/o;e...j 2;1z /20~ ... I- 26%
117::& I2~O,o3

6~D

y
';?

'v
,1
,3'J
,3&

6·CYf7
C). fOZ
6.o7(
o.t>77 ~

,A--;c,251
12:: 0, /(P (

v ~ I, t/(p -fr5

• I,{j

2- .J-



r
t
L

I
I

L

L

PRD,,!I::CT

0RE0~ ACRES
AVERAGE BASIN SLOPE= 8.6
r:'UF~~\}E '\!Ul"·IHF::::,.: qc, . ()
DESIGN STORM= 1.55 INCHES

:O"'··:.=5ti

PERCENT

Runo++ Calculations

r

L
!'1vm~PdJL Ie LEI···.IGTH::::: ?:,'?':.::;" FE::r~-r

r:! I!'.! I l"lUi'1 I !\!F' I !....rRr~ T J [iN ;::;Jyrc:::·: ,,()O Ti·.ll i!F;~

L
orF: ;:::: " () :.~: ~5 !:.., "'1 (J tJ F~ ~3

(~:j ::::: :~. .<1- it II ~Z f:. () ()
QPCFS=~ 17"71 cr=s
I TFF'P, T I 01\1:3:::: ,.,

QPIN=29.?676 INCHES
.-·........ r·... , :
;::.:L·~:) .=~ ..···nc::!_ll'··

.00

.. 00
,,00
.00
" (H)

OLlTCL..Ot',i
HYDPUf3Fl;r;'i ..!

" (>

.0

17.7
5.7

" () ()() ~::~

.0000

.0000
,.OOO:!.

;:~!)J:!~FA;_._L_ t,JNI'r
c: y!::~ E~ ~:~ :::'-' J'-i "·l I) J::;~ C) (3 J~ ;;.:, i::: ~ ...:

J t\; C~ i"1 F:: r::: C~ r:' ~::~

" ()()():?

.OU04

.0000

.0000
It 23~55.

.2204

.22'79
1" 54
1. 56
:I ,,~i9

1. .. hl

(~CCUI·1UL.f~'·rFD

TIME RAINFALL RUNO~F

r-H.n.J F~S I t'.\ r; ;...q::: (::~ I h:(:: lH::S

.
L

,

I
~

,

L

I
I
I
~

\

L

l
r
L

~z II ~::::::~

~,?" 49

';::',61
:?" (:,'l

It 7' ::::'7 '?
,,7671
" 7CJ6';:,i

,9:1.41
,..,-.,."... ,

,.: ":1 .~;1 ..)(.;~

.94·16
" 9 ·<1· ~-t ~~::

" ~~;):"5 '7 ~:.~j

II :I. ·?t:l:~:;

" :t. Ct~:.;·7
, ?:i ''';:'!

" ::::;()::.;(>

.....a ..•.. ···r
" t) J .I ,",

.(j

.0
,0

,.....

:: (i

,.. (>

:: ()

11 ()

, :::::7
, ::::.f3

., lj.()

•.It 1.
.i .(1· ~.':'?

u .L"~)
...,. .....

:1 ••::t.;:-

" 1. ~:::

1 ".''>

" l?
" 1 :;:~

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

L
r

L
. 'T THE 'TTl ~:'EJ::+::""

F;.: t. .I1\!CF·F' V Di... Ul"'! F:::: (j .!~j, (':: c:' :.-. (-:-, ..... r .. '

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

"

,

L
,

[
"--

L

,
\....



HanSEn
allER

& LUCElnc

CLIENT ~_p~
PROJECT /

FEATURE 72-5Z3
PROJECT NO. OOZ: I/.IOL?

SHEET_i_OF 3
COMPUTED lJ?t7=
CHECKED~JI~ ______

DATE

~ /l LQ
90 zLj 0-7z3
98 o. 'I /.32<7

~=-£J-~/{) cAl-= 9/.5"

J}-~t/jJlJ6AOJ? =~~~//lC;1~J (10 Y/, fR hr)

Arclratt/ic khrlh:. 85b 7€cl'
sit; ":: &tJ7~)t5)t/OO) : /&.7~
~ 4'};~t) (28) ,

CaleuIaIzI W 17-0#'.· (J)70T ~ Z 1& ~Jf'

2)/# J)es!fn
v

~//J:: 3%

~mtP/ -; //%

by -trcrlt'£'3dal C/;t1f1I1~
6~o) ~=2, mz~ 2, 17=-0.03

t/-:= ~78 f?Jc LS":0 fl(~~

.~ ";<./0 ttn Il'?j" ;refCI/r~cf
z::= .



AREA~ 2.8 ACRES
AVERAGE BASIN SLOPE= 16.7 PERCENT
CURVE NUMBER= 91.5
DESIGN STORM= 1.55 INCHES
STORM Dl~ATION= 6.0 HOURS
HYDRALLIC LEN8TH~ 850. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

L
L
L
L

PROJECT Valley Camp Coal - D-58 Runoff Calculations

TP= . O~;OO HOURS
C3= 7:3. 94~;0

QPCFS= 42.36 CFS
I TERAT I ONS::-.: 8

QPIN=15.0016 INCHES
SCS 6-hour

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

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

OUTFLOtf.J
HYDROGRAPH

CFS

UNIT
HYDROGRAPH

CF"S

RAINFALL
EXCESS
INCHES

...
RUNOFF
INCHES

1 ·35 ·1837 .0000 ·0000 .() ·00
1 37 1866 .0000 0000

t"l s. 6 .00· · ·L 38 ·1894 .0000 .0000 32.5 .00
1 n 40 · 1922 ·0000 ·0000 42. 4 ·00
1 .42 1951 .0000 .0000 "':r-t= t1 00· o_'\:.J • ·1 .4·3 1979 .0002 0000 ":>"":! 8 .00" · L_'_

1·45 ·2008 ·0002 ·0000 13. 6 ·00
1 ·47 .. 2036 ·000~5 ·0000 7.' 0 ·00
1·48 ·2065 ·0004 ·0001 3ar 3 .01
1 ·50 ·2093 .0006 ·0001 1·5 ·01
:I, ·52 ·2142 ·0008 ·0003 ·6 ·02
:I. . 53 ·2192 .. 0012 ·000:::;; .. ::; ·03
1 ·55 ·2241 .0015 ·0004 · 1 • ()3
1 .57 ·2290 ·0019 " 0004- ·0 ·04

2cr 40 " 8158 ·2546 ·0122 .. 0 1 .. 99
2. 42 8350 2670 0:1.24, 0 .., 02· · · " ,1;....

2. '+3 " B541 " 2796 .. 0126 ·0 2. 05.., 4"':; f37:32 29;~::::; 0127 ·()
~) 08~,. ~.. · .. · ..:.. ..

2. 47 B9~~3 3(lS:2 0129
,

(> '" :I. 1· .. · .. ,J:.. "
r', 4B 9l 15 3182 (; 1. ~~~(; () '? 14_l:. r. .. · :: · ..:- .
2" ~'3() ·(:t30~2 ·3:3;:l l ·0129 ·(I ~"? It 16
r',

.'
~52 9:::;53 ::::;::::;A#.f.7 0036 " 0 ~) 09.:::::; · · · · ..:..

2. ~j:~:: 940:5 338:::'~ 0036
..;t

0 :I. 80· · .. ·~)

5~:.; 9457 3419 (>(l3f.:} (> 1 4-1.,;.... · .. · · ·,.'\ :.:"5";;- Cl~5()8 :2:;4·~5~5 (}(>:3l:) () 1 00.i.. " " .. .. .. ·r....
;~,;E3 ~?~.5 ~~J (> ::::: .,~~.~? l ()~)::::;6 (; 1:36...;;." " .. " " ·

~? n ;,":}1.,} (~')(j 1 ~2 352"7 ()():3c.1 (I --~
" " · " · / .::'1

ACCUMULAfED
TIME RAINFALL
HOURS I i\ICHES

H\lDPDGRr~F'i'-! PF(:~\::::::

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

r
L

L
L
L
L
L

L
L
L
L
L
L
L
L



3/3

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

T~apezoidal Channel Flow Calculations using Mannings Equation

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

Channel Section: D-5B

Date:
Time:

Computed:

:::;;0-Jun-89
04: 55 PI'"1

DEH

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

Design Flow:
Bottom Width:
Side Slopel:
Side Slope2:
F~ic:tion Fac:to~:

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

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

A(R)2/3=

2.16
2.0
2.0
2.0

0.030
0.030
0.110
0.50

0.28
0.252
0.253

UNITS
cfs

feet
llml
11m2

ft/ft
ftlft
feet

feet

Requi~ed Depth:
Area:
Pe~imete~:

Hyd~aulic Radius:
Veloc:ity:
Rip~ap Ck (V<5?):

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

CALCULATION:
(Velocity Chec:k)

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

A(R)2/3=

0.19
0.131
0.133

feet

Requi~ed Depth:
A~ea:

Pe~imete~:

Hyd~aulic: Radius:
Veloc:ity:
Rip~ap Ck (V<5?):

0.69 feet
0.45 ft2
2.85 feet
0.16 feet
4.78 ft/sec:
Not Needed

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

DESIGN CRITERIA: Bottom Width:
Side Slope 1:
Side Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Min Channel Depth:
Ript-'ap (jvjin S):
F::i. p t- a p (1"1.3. ;.: F;):

2.0 feet
2.0 llml
2.0 11m2
3.() %

1 j.• (I %
0.78 feet
Not. Needed
Not Needed



HARSER
ALLm

& LUCEIRC

SHEET jz;;u7
COMPUTED

CHECKED~~___

DATI! .S"} /,

=;1 ac~

= I.t) at-
= o. / t:k-

701a/ hftl2 :: ~3{) :;I' O.oCJ/7.s­
@Ji1//~ec/.;-
jJov;'df8hJ) :

c:A/ /l ~

9.0 /.0 CJ·7Z3
9.6 I. / 1·32~

~":o.778 eN= 9/0

~c!jJ/~,{Q?":: /.55'//7C~ (/0 VII 6h';)

IllfL"lrauk£ unfM::~o7&1
s/ope= &~'('Sj(/6o) ;:: c;.iZ

41~O ( /./) C>

Calculakd 4n-0I7' 4kr= 6.82c,f

l)/!d, lJt!'£Wt

~:nl/J =- z~

$~~zt

/ -6t -ir~t:.z:z; Idai' ckmJd
0=:;-0

1
/)1=2, /7=0.0'3

-----------

_. "

u~ 2. ?o /14 ~s:o ~

~i1/nt kjtllr~P



Z/3 J
PROJECT Valley Camp Coal - D-6 Runoff Calculations

AREA= 1.1 ACRES
AVERAGE BASIN SLOPE= 9.9 PERCENT
CURVE NUMRER= 91.0
DEE~]:GN E~·~[.!j~!~=: 1~55 I~JC~1ES

I
...J

HYDR,:ii.JL.. I c: L.FhIC·:rn-!:::: :::.iOO" FEE·r
MINIMUM INFILTRATION RATE= .00 IN/HR

QPCFS= 19.17 CFS
I TEF;(,~T IONS:.::: B

QPIN=17.2837 INCHES
SCS 6-hour

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

ACCUMULATED RAINFALL
lIME RAINFALL RUNOFF EXCESS
HOURS INCHES INCHES INCHES

UNIT OUTFLOW
HYDROGRAPH HYDROGRAPH

C:r':·~3 CFS
=:=~:=====:=:==~:=======~=~:=========:====:=======~:=:======================

1.43
1.4::.i
1..46
1" LI··l
1.49
1 ,,;:.~O

1.56
1 " ~5~3

1 fI ~59

1. 61

. 1976

.2000
" 2(>25
" ~,?()~;()

.2074­
" 210...1­
" ~? 1'i-6

.2274­
• T517

.2402

.0000

.0000

.0000

.0000

.0000
,,0002
.. (>()(>3

.0004

.0006

.0009

.0011

.00:1.4

.0017

.0000

.0000

.0000
" ()()(>()

.0000
,,0000
,,0001
II (>(>(>:2
.0002
II ()()(>2

.0003

.0003

.0
3.9

14.7
19 .. 2
16.2
lO.8
6.2
3.2
1.5
.7
.3

.()

.00

.00

.00

.00

.00
.. 00
.00
.00
.00
If (>ei
.01
n (>::?
.02

I...

J

" ....
;: .~.~.I..)

.. 1.::.7

.77

.78

.79

.80

.Ell

" (J

II ()

o

II ()

" (l

;: (}

" (;

.0

.0

.0

.0
.. 0

,e II (j
.~

It () () ::~;()

:1 () () :~:; ()

() ():~)()

,; () () :::::()

It () (; :~) ()

.0104­

.0105

.0106

.0107

.. 0108

.0110

,; ::::;:::::(}()

.2691

.2798

.2907
• :30:1. c:;
• ::'!;:!. :!. f:l

.2480

.2585
.8323
.8489
.8655
.8821
"B986

"0' !:;:.O':I"
.- !.".

2.43

2.47

2.41

, , :: , , "r··.' "'.." .
!..(:- q".~; l::'" I" ....I!;! '.' ~., q .



Client: Valley Camp Coal Company
Project No.: 007.11.100

D':':'ltE~:

Time:
Computed:

18-!"1,3.y-·89
11 ~ 42 f:~i"1

PGH

GENERAL CRITERIA:

Cr\L.Ct..!L..f.YT I Ol'.!:
(ChanrH:d nE·~pt.i"l)

Desil;':,r') Flow:
Bot.tDrn (,,,Ii dth:
:3i.de 81 opc-:::i. ~

f~;i d(~ f;l OPE':!:?:
Fr"ic:tion Fi::\ctor":
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

Dt::'pth (!"hn. FIDw):
DrLl' 1.49 (8) 1 i2"'::

!~ (R) 2/:3:::::

0.82
() n ()

2 II ()

2.0
(} r. () ~:::()

() If (>:;::
0.02
0.50

0 .. '1-2
0" 11,'7
0.117

UNITS
cfs

of 0~E:~t.

lim:!.
lim2

ftift.
ftift
feet

'feet

CPd"C>.1l.JYI, ;
( ~h:=~ 1 DC i t. y Ch ec:: k )

r;:E.~qL\i r-f""d Depth:
,;r"ea:
Peri met.er·:
Hydraulic Radius:
VE)l Dci t'y':
Riprap Ck (V<5?):

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

P, (P) 2i~~;:::;;

0.92 feet.
0.36 ft.2
:l..89 feet.
(>. 1. ('1 f f='!et.
?" ::-~O 'ftir::.E'c
Not. Needed

0" 4:,?
0.117
0 .. :1.:1.7

2 .. ::-::;0 f t../ ~:(:-:c:

,···.i D t i·,.1 l:~~ f'.~ d t?:.' d

Requi n,=d DE":)pth:
Ar" f!:i::).:

PC~I'" i mptf:.·~r-:

Hydraulic Radius:
'./pl Dci t.'/:
Riprap Ck (V<5?):,

t'

:I. .. 8(1
0 .. :I. Si

feet
,ft2

feet

.;:. .!- ./ .f': 4··

Bntt.c'm \,,,!:i. clth:
Si l:h=: ~31 C'P(·,:> :I.;;

~3 i. d ;::~ ~31 C)r) {.:.~l ~~? ~

:::;:.; •...",, ~ .,. ~...,

0,,0
t./ fli 1.

~?: ()



IUIRSEft&me
7i~/ &tt:l' 45"]¥ t)./)OI7S- =~.g t:k­

CA/~9LJ (d/JAt/~t'd1

lkajJ/m~tfJ7 e;-:55 //tcht!'J' (It) yr, tR A")

J;rd~CitiJ~ U/lf-l4-:; .12ro k/
(/~Q))(S-)(/60)

s/o/Je~ ~5&()(t18} =23.7%

talculai-d £UI7-t:J~ t'e7lJr-=- 0.5"7~tf'
- =

lJlcJ ,Z)drl9?t .
v

s,,/d:: Z'%

~~=> 3%

-6firt:lfko)~chuJ
6 "="-0J 11t~Z ,17=- D.t)"1

,-
c!=1.D'

~
7

V-:.1S7 n/~ LS:D-Itt­
a
~

M t/h'hj J1t'c~s~r1

/'

.~



PROJECT Valley Camp Coal - D-7A Runoff Calculations

AREA= .8 ACRES
AVERAGE BASIN SLOPE= 23.7 PERCENT
C1 !R~.T hHJi'lPF::;:;':::: C,() (}

HYDRAULIC LENGTH= 500. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

QPCFS= 20.69 CFS
I TEf-~J)!T I 01\18::::: 8

QPIN=25.6497 INCHES

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

T I t-1E
HOL!F~:~3

::~)CCUt·1\. iL.I:)TED..
F~{~l I NFrli... L.

T;·'.!CHE~~)

"<,

F!jl\.!OFF
:1: NCHFS

RA I NFI~L1...
EXCE8~3

Ii\ICHE!:;

U!".! I'r
HYDF:OGR("JPH

ClU'T'FLOv,!
HYDPOGF:P1Pi·-!

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

1 !::"r, 21 '4·7 0000 0000 0 00·~f.::.. " · · · n

1 ·55 ·2233 ·0000 ·0000 20. 7 ·00
1 " 58 ·2319 .. 0000 ·0000 6. 7 ·00
J

, 1 :::>t<)!::; (}()(>:3 0002 7 00,~ l~ · · · " ·
1 6 AI· :?491 i)(>()6 0003 () 00.i. .. " · .. .. ..

r·.~ "=!" 1 7(lB4 1480 0 :I. '0 () '+7..:" · '•.0' · · .. b, .. .. ·
2 · :2:~4 .. /' ·<+1 ('1 .. 1656 .. 01 76 ·0 .. 49
2. 3~? 775," 1. 839 0 :l. 83 (; I:- 1" ,. .. · · ._!

r') '-;:·C} 808e; 2(j~:::7 0189 0 r.;::"~
.t:.. tt ....1 ... " · · · ·:..;. ....1

2" At ~t;? ·B42"'1- " ~?~2:21 ·01 94 .. 0 " 54
:? "

.!.J. ~::.;
" t~7~59 ·2"'121 .. 0200 " 0 ·;:5t~

~) 4·8 9094- 1") , •.., , 0205 (> C"7
..:.. " " · ..:..0..:.0 .. · " ,J I

2 " 51 " ~?~~:;35 " ~Z776 " 0150 ·0 ·46
2 " ~3'+ " 9 ...1-~2~5 " ~r283:3 ·0057 n (I ·23
:? ~

t:""'V
9~51 \~~ 2890 0057 C! 1. '7I_J / " " " " ·

2 :~)() C.t t.'~):.L:J 2948 0058 ,Oo, ], (,:;." :: · · ,; "'..' ",.,
tj::~~ C?t.~9"7 :~:~i)(}f..; 0058 0 :I. 6..::' " " " " :: "

2 · f.:)6
"
(1"7E3~7 .. 3(}f.J·~~· ·0058 ·0 ·1,l:J

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

HYDROGRAPH PEAK=
2" 48 !-leur ~::.

• 0~5 {~CT f:::.'··-F f:'2(:.·)·t.
..~

,.



C;ljerlt: Valley Cafnp Coal C:ompany
Project No.: 007.11.100

ChannEl Section: Ditch D-7A

Da.te:
Tilm~:

Comput.f~d:

12-'M8_y-89
O~~;~ 09 P!"l

F'GH

C(-~L.Cil! .. AT IOi\l:
(CI·"ldnneJ. Depth)

Desi(]rl Flow:
Bott.om l~,1idth:

5Ld€:~ 51 ope 1 :
Si de 81 op(:~2:

Fr--ic:t:ion F'::lct.or:
Min. Bottom Slope:
Max. Bottom Slope:
Freebc.1ar-d:

Depth (Min. Flow):
Un/ 1. 49 (8) 1 /2"~::

(:-l (F:) 2/3:::::

(ll: (>

L~ n ()

2.0
(>11 (l3()

(> u (j:;~

0.08
0.50

0.081
0.081

UNITS
cfs

feet.
lim1
l/m2

ftift.
ft/ft
feet

feet

Hequi ,,"ecl Depth:
Area:
Per i ml:"",tpr-:

Hydraulic Radius:
VE~l oc:i t.y:
Riprap Ck eV<5?):

0.87 feet
0,,27 ft2
1. 65 feet.
o. 16 feet
2 .. 10 ft.lsec:
Not Needed

():t 1 ~::. feet
::;. :'.i 1 f t../ ":.£0<:

Not N(:~E::,ded

~;?::(} 1/rnl

CI~L.CUL.r:,T I ON:
(VE'locity ChE~c:k)

DESIGN CRTTERIA:

Dept.h (Max. Flow):
Oni 1. lt9 eEn 1/2=

A (R) 2/3:::::

Requi r'(:-::'c! Depth:
Ar··ef.~ :
P(-2r i mf'::,t er :
Hydraulic: Radius:
Vf:~l Dei ty;~

R:i_pr-ap Ck ev<~_:;r:»:,

/'

0.29
0.04-:1.
0.041

0 .. 79
0" 16

()" i)

feet

feet
ft:.2

f£0£~t

+f:.>et

S i tiE:' ~::)]. c')P <:7.' ~,? ~

Mj.n B~'1++r,~ SJnnp
~""·Ji:":1 >~ ,. F~c,+· '~'". ;")!f! ~:-~~ 't f'"';; . '":.•

~?" () 1 ./ in:~:

(} ., () ~;? ·f t .../ ·f t.



HanSER
allER

& LUCEII\C
:=1fg¥
Pllo"eCT 110. t:Jttl.//· /.00

lHUT :dz'«iCOlllPUTU

CHlcau~+=-_

DATe

/.?27
~,723

-
a~tJ.f37

/)-78

;:;-i;/&122:- 9tJS-"7!-t?M/7S'
/~vecf co /ss-
CIIJlur~ec:f ::.

?A! /f
98 t).3
9°13

&, -ira;JC-et>/~ t:-hannd
b~/. 0 J Nr:2 I I1~O. 63

&CfJl;b,{/RJ = ~~s-//7?h~J (iCJ yr, &, hr )

A1drau~c fmjf1:: 7t't:' I

sij) ~ (/87S-)(S-XlCO) =/3.5""~
r t 4%~o (/. (P) /0

OJkah& £'afl-O/,f -=P' ~r:' /.Z7c6

DiLl; ~p

~1?71/l: l.J.Sfi

~~~ 1/%

-

1
d.:/.o'

-1-._.....

,:' (/..: 491HIf.eC ~5="O ~h-
.~ CI::-

-=-
~ Ui1/hf fft!';l'fJc:f

cC ---



PROJECT Valley Camp Coal - D-78 Runoff Calculations

2/3

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"::: • O·q·t:)~3 HCH.JR~;

C~J::::: '79 R (i~2:::'(!

QPCFS= 25.87 CFS
ITERATIOI'·IS::::: 8

QPIN=16.0323 INCHES
ses 6-·hm.w

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

''1 I t"1E
HOt.!I::;:::3

r':>.CCUi""1UL(.)TED
R?\ I NF()L.I....

Ii'·.ICHES

.,.

RUNOFF
II'·JCHEE'

FaU!'·.IFALL
EJ:CEf.:jS
I NCi..·IES

UNIT
HYDROGI=<APH

OUTFLOl'J
HYDROGRf::'~PH

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

1 .. 29 · 174 1 .. 0000
1 .. 2: 1 .. 1768 ·0000
1 ·33 · 1794· ·0000
'1 ::;.tl i 8~? 1 ()()f)()· ,. "
J. .. .~1':'J · :i. E148 .. 0000
1 .. 3~7 · 1. ~3~7 A+ .. 000 1
1 · :~~9 · 19(; 1 ·0002
1. .. 1.~() .. 19:;~7 · OOO::~:

'1 .(1·2 195·q. 000'+,. · " ·1 · 4:~:; · 1. 980 ·0005
1. "

,(l~S :r ::t)()"7 ·0007
1. " .:? ::~ (I ::::: ·~1· 0008"

.<.j. · ·
1 ·40 · :2060 ·00 10

:~ "
4(i

"
i=l 16::-::; ·2692'!,...'

,.,
4 ~:2 83 L1-2 28 1 ~?.::~ " · ·" -~ El520 293:;.I:~ · '<+"~: " ·/ .., '+;5 8699 3(>55.:;:. " ·

:? Ll·(:;, tJEl78 --::- 1·7f.~,.
" · '-'

..'

" ·~l*~~ "
9()~5'?

"
..::: ..:::t_,! ..)

~? "
LJ. "./

"
(:t ~:? ~:; IS "

:3.(l ~;2~?
t:::- 1 9::::;:3 1. :34('16.,:w .. "'..1 " "

~~:: · ~j~::,
"

cl~)7(:.;~
" ..:::~:) ..::, ~.

'? ~5·()· 94·28 :3~5L,5"":.. " " "
;:.:=.;(: i.:;) ':.:,"1 ..... r ••.••-.

.~.. " "
.(+ \~:.~ " ..:::~':.')J..)J...1

.,... "
:.:.:.;')' ·::'::::.1.,:::1.,!_ "

~) =~:::,:~:; ./.;.
.....

:'.:.;(~.; !'} 7,~.~ '7 ~~ :::;b6(}..... ,. ::

,,0000
.0000
.0000
" (}(}(>()

.(>000

.0000

.0000

.0000

.0001

.0001

.0001
,,0001
a (i()(i2

.0118

.0:t1.9
" 0:1.2:1.
,,0:1.22
I: (}123
• (I 12~3

n (;:)68

:: (; () ::~~ 4­
t: (> () ~~; ~::_~

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

.0
5.2

19.8
2~j::9

21" 9
li.j·u~5

.<:1-. :::;:
2. 1.
.9
" 4

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

.f..••.....

" 0

"
(;

"
(}..

.0

"
(>

"
()

"
(i

/' ()..

"
(;

"
()..

"
()

:'
{"i

.00

.00
,,00

II (j(;

II {)(}

l: ()()

" (it)

II ()()

.00
:: ()(;

1. l8
1" 19
:t" 21.
1. " ~.2:2

1 u 2.<1-
1 1*".;1::::
J ....~_._l

t .1. ,: .1. -.::~



r·~l.j.er·l·t: Valley Cafn~) Coal. L~OSn~)ar1)i

F:r-(~il~.{::·~· NOn: (:)07ul1ul(>O
Chi:,nnE":! ;"'! :t. :i. en:: D::.:.c::l·"! D ..···7Ei

GENERAL CRITERIA:

Cr~L..CI..Ji... (\·r TDi\!::

Ll~:?!~'31gn Flow:
Bot t.om (.',1i cith:
;:3:i;d!:: Sl ope"? 1 : .
FidE:! Elope2:
F:r·:i.cticH"f F'i::tctnr-:
Min. Bottom Slope:
Max. Bottom Slope:
Fr-eeboal"'d:

Depth (Min. Flow):
Dn/1. 49 (S) :I. /2::;:

A (FO 2/3=

1 ;: (;

~:2 " ()
() I: () ~~;()

0 .. O~.j

0.11
0.50

•••• .I r'~ ••
t.•.' n J. L 1

0.121

L.!i\! I TS
c: +~s

·f E.;sE~t.

l/ml

+t:../-ft
ftift
feet.

·fe!:':?,t

C{%L.CUL..r~TI ON:
(Velocityeht;?ck)

r:€:~ql.\in-=d De~pth:

AI'" e;:~.:

Per- i mE~tel"':

Hydr-aulic Radius:
\leI oc::i. ty:
Ripr-ap Ck (V<5?):

Depth (Max. Flow):
Qni 1.49 (S) :I /2:::;

A (R) 2/:3;:::

(; II ~7::.{ of et7.'t
0. :3f.-l ft2
2 .. l~::; feet
(i;: 1EJ f E:' (.:e '1.:.

:.:) I' ~5 ~::; ·f t ./ ::::. ~::I c:

0.20
0 .. 077
O .. 07El

J ......... • , •••••• , .... t·....,. r.

L·l·';~.t ! "':.f"( J. f-:i;;

p~? qt.l:i 1'- ed Df::~r.) t. h :
r~l··e,::'\:

F'f2Jr ':i tnF:f!t r!!t'·· :

j-"!ydr"i,:\U1 :i. c::

Bcd::. t. om \1.Ji. d t. h ~

..~
/'

(}If '7(;

O .. :?8
1 .. 89

'1 .. 0

fE~et

·f t::~

f I::,!!I::-I:.
of f:~E~t

f t~./ ~:·ec

r;i:::,··.· V". " .

.l::.~ C) ·t.·.·. 'r.-. C~ rn '.:~. J c:~ P E:~'

:.!' ::,· ..·' ..,r:::

.i ./ ('1'1 J

f+ /+t..

t\: .. "+. \\lV"'{' '{'"1; ·,t·



IUIRSER
alLER

& LUCEmc ~'t£"'EATUIlE -

fltlO...CT NO. a2ZII. /4:2

1.17c/i

.:= / 5"" at:~1'

.. /·3 t::k
- t).Z a...

.~=.

.0;6/ Aftf;? ~ f'6'7 '* t).OI)/75'
aI.siit/~d::"737
~ved .. IC>C>

CAl /1

t)..7Z3
I.~zer

~=0. fI(J-/ 51=9/.Lj

!h'a'pl"~on = /.~//Jcj,e'J (10 yr~ t"k)

17'1c1mafck~~~/
5k. 't1 ~ (3'~X s-)(1(6)

Cjl). 43;sz,6 (;'S-) ~ ~.{)%

tblcu/aM' /C«~#

,O-t3-

pM ~s!fn

tSm,h ~ 2% -Int irA! t retJld~1 Ckll1nd'

;S~: /J% 6=-0, ~:=2, /71z ...IS-. 71~O.()]

tk, Road'wCUf' /)eslp :1J~3.nt¥.~~Ot'l.4~

," $ kit//;: ~ulrd



PROJECT Valley Camp Coal - D-8 Runoff Calculations

2/3

AREA= 1.5 ACRES
AVERAGE BASIN SLOPE=
Ct IF',JE NU",rr-3FP"": G:I .. l1

..., .. .....

..:..0. \-' PERCENT

DESIGN S'r(JF~M= :L .. 55 IN(:HES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 600. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TF'::: • 030~5 HOljRS
C::S:::" J. 21 " ::;::U::)<1

QPCFS::: 37.25 CFS
ITERATIONS::::: 8

QPIN=24.6265 INCHES
SCB ,~)'-hoL\r

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

(~CC:U"'1IJLr~TED

TIME RAINFALL
HOURS INCHES

RAINFALL
RUNOFF EXCEE';S
Tt\!CHE~::; I !\!CHES

UN!T
HYDROGRl~PH

CFS

DUTFU:H~j

HYDROGR!~PH

CF~3

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

-

:1.1137
1.39
1.40
1." 42
1 • 4·:::;;
:l." 45

1. 't8
1.49

2.41

2.44

2.47
2. LI·8
2. ~50

:? ~5:l

211 5l.1

2.59

.1872

.1898

.:1.924

M .i.7'/t;)

.2002
• 2028
• 20~i4
:12(}8(>

.8226

.0400

.. E~'75(;
• B(:r2·q·
.9099

" c;l387
• c14 ::::: ~::.;

.0000

.0000

.0000

.0000

.0000

.0002

.0002

.000:::;;

.0004

" :?782
.2898
.3015

.. 3::?~S2
:::~:?98

p :::33()
-'·-"1 .....

II ••::t ..::"~:)'.~'

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000
,,0000

.0112

.01. :1.3

.0114

.01:1.6

.0:1.17

.0118

.0119

n ()()3::;

:I ()(}~53

u () ():3 :2:;

.0
18.2
37.2

12.0
.~ -~

""i' " .'::1

1 .~.,. ._~

.4

&I ()

n ()

.0
.. t)

,: ()

" ()

II ()

:I ()

.00

.00

.00

. 00

.00

.00
., (j()

.00
II e}()

1.09
:1..1.1
L 12
L :l. '<.

1. 1 ~5

:I.• :!.f.:J
L 17

.. 76
r.::-"·i

II ,.J .•::.

HYDR(J(3F~('~Pi-i FFr';!:'"
'r I r-1E 'TO PEt,!::::::":
F: :.i :.,.;:1r. ::::. \ln1.... :..1 1'1 Fe:



Client: Valley CafTlr) Coal t.,~[)~J)par·)y

f~r'oject Nou~ O(}7~11ul00

ct-lar'lf'lel Sectic)n~ Ditr:tl D-8
Ti rne:

CompLltE>d:

J. :'::-hfv1~»'''-89
(; 2:;: ~s t) r:~ r-';

:\ • E33 f t / ~:}E:'C

Not. NeedE?d

GENERAL CRITERIA~

CAL.CUL..PIT I ON 11

(Ci", c~,n ;'1 €:~ 1 DE~i:::' t h)

L:{:'lLCULF:1T I DN:
(VE>J.<::icit.y Chf.:;;c!<)

Df:?!"oign FID\"J~

Bot. t Dff'! hli dt h:
f:3:i.,.dc> 8J. op<el:
Fi d,::;; 81 npl'?2 ~

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

Depth (Minu Flow)~

[.!!'"l/ 1 .. If·Ci (~::~) 3../ :::~:::

r~\R)2/3:::::

Per":i. !'netl'::'!'''::
Hydraulic Radius:
'.;'£:_:: 1 C)r.:: it ..../ ~

Riprap Ck (V{S?):

Depth (Max. Flow):
9n/ 1. 49 (8) 1/2"""

(':; <P) 2/3":::

~~ydralJlic Ra(ii\.lS~

\h:-d. Dei t.y~
F;~:i. r:!!'~ t~\ij r:k (\l< ~.i'?) ~ ;

,~

/'

L 17
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PROJECT: Valley Camp Coal - D-9A, D~9B Runoff ,Calculation

AREA= .1 ACRES
AVERAGE BASIN SLOPE= 17.2 PERCENT
CURVE NUMBER= 90.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 125. FEET
MINIMUM INFILTRATION RATE~ .00 IN/HR
USER INPUT TIME OF CONCENTRATION= .07 HOURS

QPCFS= 1.55 CFS
I TEF~I~T IONS::::: B

QPIN=15.3809 INCHES
SCS 6·_··hoLW

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

,~CCUNUL.I~TED

TIME RAINFAL.L
HDI...IR f.':; INCHES

RAH.1FALL.
r':;;UNOFF . EXCESS
INCHES INCHES

UNIT
HYDROGRAPH

CFS

OUTFLDl.-J
HYDROGR,;PH

CFS
===========================:=:==============================:=====
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l " 67 ·2604 ·0013 " 0003 " 1 " 00
1 ·69 ·2652 " 0016 ·0003 ·0 ·00
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~~ u 47 ·8 e/56 ·2~.i41 ·01 1::::;
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~2 • 52 · (:t:::::5~3 " 2791 · OO~~;2 "

(}
n (I"?

~>
~53 C?40B 2822 0()~::;2 0 06J:" n · · " " "'., 55 9459 28:54 (}{):3:: () 04..:... "

., · .. "
~> ~i~l cl;:5(>'l 2886 ()()3::~ 0 (i:2;L.,. " " " .. "
~? "

;:::if;=J
"

9!51,:,() .. 2918 "
()(j:~:~.2

" 0 n (;::::;
'? 60 (?\~"J 1. () :?r:/5(: (>(>::::::;:: () (i:,?-'.. ;, " " " /' " "<

=========================================~=~==================
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DUTFLOlJ.,i

GPIN= ~: 6460 II~CHES

UNIT
HYDHOGHAPH H\(DH()G.~:tli:::'H

CFS CFSI NC>·!Ef.3

Valley Came Coal - D-10 Runoff Calculation
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Trapezoidal Channel Flow Calculations using Mannings Equation

3%

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

Channel Section: D-l0

Date:
Time:

Computed:

12-Jul--89
02: 34 Pt"j

DEH

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

Design FlOl.-'J:
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/:::;=

1.18
0.0
2.0
2.0

0.(130
0.020
0.030
0.50

0.49
0.168
0.170

UNITS
cfs

feet
l/m1
11m2

ft/ft
ft/ft
feet.

feet

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

0.99 feet.
0.47 ft2
2.17 feet
0.22 feet
2.51 ft/sec
Not Needed

CALCULATION:
(Velocity Check)

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

A(R)2/3=

0.45
0.138
0.139

feet

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

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

/'

Nc) t. Nf?E'd (-:?d

!\iot Needf..~d

DESIGN CRITERIA: Bottom vJidth:
Side Slope 1:
~Hde Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Min Channel Depth:
F~;i. j::.r·-ap (t-'iin S):
i:~:ipr-ap (IVia;-; 51;

0.0
2.0

2.0
::::~ . ()

0.99

feet
llml
11m2
%
%
feet
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:nuja:}
CMCtCID~--r-_

DATE
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PROJECT Valley Camp Coal - D-12A Runoff Calculation

AREA= .2 ACRES
AVERAGE BASIN SLOPE= 24.4 PERCENT
CURVE: NUl'1BEr;'::," 94.6
DESIGN STORM= 1.55 INCHES
~::nT) FdVi n1.1 FA·r I fJ ;\i :::: ,l.., 0 1··1f) UP ~:3

MINIMUM INFILTRATION RATE= .UU IN/HR
USER INPUT TIME OF CONCENTRATION= .09 HOURS

QPCFS= 2.58 CFS
I TER?yr I 01\13= 8

QPIN=12.8171 INCHES
SCB 6-hoLW

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

TIi"lE
?~CCUI·lUL.?\TED

R{.'~INFr~iL.L

INC!·IEf.3
I::;:UNOFF
INCHES

RAINFALL
EXCESS
Ir·.ICHES

UNIT
HYDROGIiAPH

CFS

OUTFLCJv-1
HYDROGRAPH

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

.94
• 9~j

.99

1.02
1.04·
1.05
1 .-...."
.•• '..I /

1.08
1 r. 1(>

2.41
~?" 43
2.4A

2 •.<:j.]
2. ·'1·(';1

t"i r.::·'''r.r::. " ~.}.~:.

2 l< ~:;~::.;

:2 "~:.i,::}

" 11 ::::; 1
• 1151
.1172
.:1192

.. ::':' 1.:?

· 1281.
.1306
• 1.331

" 1. :3B 1
" ll~!·06

.8313

.B481
8649

" EIB 1.::;
" H9f3 l .j.

.0000

.0000

.0000
"0000
.. ()()()(>

• 0001
u C)()(}:~

.0003

.0005

.0006

.0008

.3993

.4·128

.426,+
II l+i~()1
,·WS:::::9
.4677
• iJ.f:lO·<:j·

".t.J.71B

.0000

.0000

.0000

.0000

.0000

.0000
,,0000
.0001
.0001
.0001
,,0002

.0002

.0134
n (>135
.0136
nell :::;;"7
.0:l.3B
.01::::;fj

.. ~)Cj3t3

.: () () ::::: *=3

" 00:313
,/ ()(>:::;;g

()i)~:::fJ

;, (;(i~3~3

.0

.2
1.3

,., ~.
.r:.. If ••••'

LB
1.3
.8

.0

.0

.0

.0

It ()

,,0

.00

.00

.00

.00
,,00
.00
.00
.00
.00
.00

.00
.. 00

.18

.18

.18

.:1.8
• 18
" 1 c:;
.19
... 1 t:5

nl'7

,; 1:-2
,; 1 ()

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



Trapezoidal Channel Flow Calculations using Mannings Equation

4/1

1.09 feet.
0.:1.1 feet
:l." 60 ft/sec
Not. Needed

CliE.'nt~

PI''' C:, j E"C t. hIe,,:
C;"', ":'.n n E':~ 1 ~::;ee t. i Dr'; ::

GENERAL CRITERIA:

CALCULATION:

C~('~LCUL.f~T I ON:
('·/f=locity Check)

007. 11. 1. (H)

D:i.tch D..·.. l:.;~Pi

D!:':.~::.:i. gn Fl C)\-,.l:

Bc)t~ t c)n, \'\! i cJ t: }..) ~;

~-3idf2 ~3lope1.:

f3 i C) {:~~ ~:~]. Co r~ F::: 2 ::
Fr·j, ct i or"! F .:tc t 01'" :

Min. Bottom Slope:
Ma>:~ Bottom Slope:
Fr"f.::·f.:,boi3r··d:

Depth (Min. Flow):

Per" i ffif.7't: e,F' :
Hydraulic Radius:
Vf.7'l Dei ty:
Riprap l:k (V<5?):

Depth (Max. Flow):
nn./l"L~9(S)1/2'""

(..~, (R) 2. l:::;;::::

0" 1. ~i
() ,. ()

(; r: (>3()

() It ~;()

0.24
0.027

0.12

(;" ()~?7

Ti /TH?:

CDfTlj:)\"ltE'Cj ::

c-h;::.
fE~et

l/ml

ft/oft
·ft./ft.

feet

feet
ft2

F'GH

r-:)f2F' i (net.(:.:::l~·· ri

Hydraulic: Radius:

/'

ill i)9

0" 1.1.
1." ':~o

fet?t
·ft.2

·feE·'!::
fept

f t./ ~;::·C'C

.._________________________________________J . _

::::) -i. !.::)r:' c? .;.'

:::::; J c~ p E':':' ~:?::
v". ,. •..•~ .,

J.::~ C: 'C. T. C) fTl ::::;. .t C) j:) (::,.:'

:nC) t t. {:::' rn ::::~ J c,r E'::

+:h ':

(). (}:'::'

() " ()~2

I.);; / .~.:.

-fit./·ft.
.{.:+/{+
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& LUCEIRC

D~/ZB

CL...T tiNt e;y~
NoaCT ?Pl!AtCl"
'UTUIII_---:--:--=--_...,-- _

_ CT 110. t>OuII, 1«2

aHIIT_1 o.~
COMPUTED Dar
CHICl(IO~",...--- _

DAn 5 II

~,~3Sc.. [)rs-fvrbee!
c:J. 2.3~c jJc; uect

c;.723
/,321

P~/?~ /. 55 I~

4d !.aJ6m-.:~ /

~P£ = Ct57I2) 5 (/00) ~ 3~!J?:t
'*I3StRtJ (t?,8'&V

~leuWecl El'Jo-f/ cPTt>/; O,7!ch

Sm,4t.L !Jt7Z# - L1s£ 6~ /)esJ6A..J.J~ /;:0,/ d= /'OJ 1'14:::' Z

5t.O;:>& ::: 5/.:bO =: D, 011

b;.t> 111=.2 '1::. 0 .C>3Q3- - 0.115
/.) I~/Z,-

Y cre0/3
/'

0.5"
CJ·1
0.12



,::'ROJECT Valley Camp Coal - D-12B Ru~off Calculation 2fz.
AREA= Q ACRES
4V~RAGE BASIN S~OPE~ ~1,,6 PERCENT

DESIGN STORM= 1.55 INCHES

; t·:::·;:

,::::: .!..::~
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.0000

.0001
icO
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.00
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,,:?:L
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, :2:!
/l :••• i
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"U

n (i 1 t ::::;
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.: -, .
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- .t ....!.....
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HARSER
ALLER

& LUCEmc =~PlIO.lIICT NO. (207.//. I(J~

8IlUT / OF 2_
CHPfJ~~
CtlI!CltIEO'~-7::=-­

DATil

.....

2)-/2C (Lt/l1t/c-'nlenCe l)IM)

?01a/ $ea =- .J~ -#- CJ,DOI75' =(). I a~

cN"= 9'0
!J/t'CljJI !uhd/7 =~~/nck (/0 yr,IRAr)

h'ldrau1; Ie~~ /~ /
sltpe ~ (/t>6)(S-){/~) -= 1/.5"%

~~oZ.l)

CtUf:a~6/ '&/7-~

J't2.I!;' 6~t1J?1~~" ~. J1~1j>uNii::/r V/t:l6k~tZ.£CJY1
{),il7,tl ",1</l>R£?" :'7Cakula6 ~l- vs/n4/,_.~ /Ja~
me#;tJ(:l!~~ n-J'"un IIVDeO. /(o -/},/1 ~

mcrudt>!t;N
/. ~ II. I-C,c,) vf" wA.vu L -:./00 I

-t~~ W S -=-/1.~
00 :;. tJ. SU

.....

-4:, .. 4· 7f m,/Utk
z: IJ. l)797J hvufS

~ -run 4&oeo ~ ~. cPnr~ O. D7 c,f
"

~_~j/ &Jjn 1Jn-/;~ijJa~/

5/uf>t!.. -.J Z% 6 ~o) VY1~~ 1: o,~

'j Ae¥3
/

O. / o.C03
6,2 6.o/h
0./7 D,DIO .cv ;L:: 0,0513

V:: IIZ.f'ps L 5-{f"'S d.

flo !./t1i~ ~uljecf



PROJECT Valley Camp Coal - D-12C Runoff Calculation

2/2-

AREA= .1 ACRES
AVERAGE BASIN SLOPE= 11.5 PERCENT
CURVE NUMBER= 90.0
DESIGN STORM::::: 1.55 INCHES
STOF~!"1 DUPP,T 1 Ol'~"" (;" n !-'!OUR~~,

HYDRAULIC LENGTH= 100. FEET
MINIMl.JM INFIL.TRATION RA'l-E= u()O IN/HR
USER INPUT TIME OF CONCENTRATION= .08 HOURS

TF= . O:::;T? HO!"If6
C3::,:; 69. 5288

QPCFS= 1.42 CFS
I TERAT IONS::::: 8

QPIN=14.1061 INCHES
SCS tJ-h(J!_\r"'

==:========================:===================================
;'lCCUI"1Ul..P,TED

TIME RAINFALL
HOURS I NCHE~3

R?H j\.IFr'.iLl..
RUNOFF EXCESS
I Net..!!::::;.::; I Nel·iFB

UNIT OUTFLOW
HYDROGRAPH HVDROGRAPH

C:r:.·~::; C~f::-t3

1 54 r,,,..,
15 0000 0000 0 00· · .t:.. ••:.. " · · ·1 56 ,..,,., ~ -.... 0000 0000 -~ 00· · ..:.,..:.. 01 · " · '-' "

1 58 - 2319 0000 0000 1 1 00· · · · · ·1 · ~;9 · ~:?:3~?~2 · (>() (1::: :: 0001. 1 · 1-1. .. 00
1 ·b 1 ·2.(1-2.<l ': ()() ()'<1- :: ()(}(;:~ 1 · :~~: ·(j()

1 "
6~; .' 2476 ·0006 ·0002 ·8 ·00

1 ' t=' ~25:~f~ 0008 OOO~; 5 (i(}
" <:~~! :: "

, · ..
1 ' ....,

:~~~58~) 001 1 0003 2 00" bi · · · · ·
1 68 263~5 0015 0003 1 00· · · · r. J. ·
1 ·7(> · :?-6£-,\5 .. 0018 ·0004· ·0 ·00

2" 3(;~ 8064 201 :~~ 01 15 (i
~, ,

· · · · · I•.) c-,~,

2 4- 1 8267 ,..,
1:::;0 (; 1 17 0 (;6· · · .1:•. .. .. ·

2= '1-3 ·8470 · :,22"1-9 ·01 19 ·f) ·06r,
I,i-~i Bt,?:::;; ::::5~?() 0121 0 07.I:" '" · .. · · ·'., 46 88~'~ 2492 01 23 0 07..:... · ow \ /.l · · " ..

'-' 48 9000 :?61 "7 0125 (; (;7.L. a .. · l " " ..
'., ~j(i (1~~?f3:3 ~~~ 7 Li· ·~~t· 0126 (; (j'?.,:"'11 · n .. .. ·
L~ n ~S:2 .. ~t:~::75()

" ::?~?E~t} .. 0042 ·0 ·07
2 · ~53 · t::ll!.()~j ·2820 ·(>()35 r. () ·()/j
,.-)

::j~.i fji .lj. c:} () :?t:~::S:5 ()()~~;7:'; (j 0;::;.,::.'1 · .. " " " "
~? ::5"7 ('1'.:::; • ~=:.; ~2t:1C;() (}()3~.:; 0 (;.il

" " .f. a " .. "
:-2 " 59 :: !.:;}::.:.i·7() · ::'~ Cy~;? ::.:5 :; ()C}~:.~.! I' " 0 "

()?
" ".

2~ 60 · !=t ..'S::?:.:.:.:.;
"

~.~? c; <~w; () · ()(j::~;~':; .~ ·(j ·(j~Z..

H\":Dt-:;:C:}C:;F~APH FE:Al<:'"
"1' I NE: Tn F'EPd<:,":
F~:U!\10FF VOI....Ur;jE:''':



.....

HansER
aLLEn

& LUCEmc

i)-/2D

7661&~t:A- - 9'50 * t).()() 17r-
paved =' 29f.t.
ddu,,6~d ~

cN /l

=- /. t.< av
• O.S- ac
:: l / ac

SHUT LOF~
CO"'UTl!D~
CHECKED--;r--~___

DATE

98 0.5"" 1.321
90 1./ 0.723

q=.O.1/Z-- Cd--93.b

kCIfJ/-b-hon-:: 1.5S""/11~ks (IO yrj f.elw-)

1111drtlllllc u~:: 75]) ,

s/~ ,.. (I/!0){S'")(/~)
r;e (~gc6)(/~~) ::- ~3%

Calatlald ;2ttr;vhC' 4Jz;r= /, 3~c£

Z4it ~!jn

tSm;/1 ~ Z/{

;5'm~ ~ 2%

-6y -k/XzzJldalCh:,~
b:; tJ, 111:;2( 71 =- 0.0?

1
d=:/·o'
-J--=---.....-

..~

/' lj-=- Z.(pO~ LS:D-rl4

M, 'bl/ln9 reyU/;t't:f
~ ..,



PROJECT: Valley Camp Coal - D-12D Runoff Calculations

AREA= 1.6 ACRES
AVERAGE BASIN SLOPE= 8u3 PERCENT
CURVE NUMBER= 93.0
DESIGN STORM= 1,,55 INCHES
STORM DURATION= 6.0 HOURS
HYDRAULIC LENGTH= 750. FEET
MINIMUM INFILTRATION RATE= ,,00 IN/HR

TP::::; ,,0600 HOLH::;~~:;

C3::::; 61" 616;::;
QPCFS::::; 20,,17 CFS
I TEF;r:::"! I m'.IS::::: 8

QPIN=12r500B INCHES
3CS 6 ··-h mH··

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

PICCU!"1l...!L.P; n:::D
TIME RAINFALL
HOURS INCHES

u (lei

,,00

.01

• ()2

.02

.02

.00

.01

.. Ol

.00

.00

.00
,,00
.00
,,00
.00

~

• .I

n ()

tr 1.

1 '"... " ...'

18u .;.:.
14.2
10.0
6.5
4 .. 0

1.9
9u9

1.7 .. 5
20.2

UNIT OUTFLOW
HYDROGRAPH HYDROGRAPH

u ()(>()2

,,0002
,,0002
,,0002
,,0002
.0002

r. (}()(l(l

.0000

.0000

.000:1.
u0001
,,0001.
.0002

.. 0000

.0000

.0000
uOOOO

., ()(;()(}

" 000:::;:
,,0004
• 000~5
" (>(>(>7
.0008
.0010
.00:1.2
.0014
.0016
.0018
.. 0021

.0000
~ (}()(~1
I: ()~)():~

.0000
uOOOO

Rr~INFALL

RUNOFF EXCESS
INCHES INCHES

<: .t ~:i() ii·
=: :f.5~:'(i

• 1555
.1581
,,:1.607

· 16~5B

" 1 b8~'::;

.1709

· l760
,,1786
,,1Elll
" :l.B~'::;7

.1862
" 1888
,,191:::;;

1 ' ....~
~. I: .,::• .1

1.24

1. 36
1. u 38
1. 39

1 ,. ~'?3

L 17
1. 18
1.20
1" 21

1. 29
1.30
:l..32

2.43
" 8:~~2;5

.8497
" Bb6f,jl
,,8B41

.. :~; 4-9::::;
• ::::.6 :,"2 1

,,0 12L~

,,0125
.. 0:1.26

uO
.0
,,0

1 .. 20
1.2'1
1" :::;;:!.

~~ J' ,~1- t"3
2" 4f,?
:~. 51

·"~I ::::--1::;"
.,::. -....J .....!

.t .•: •. ,':) ,,)

.,91B5

'0 ,./ :.~~·.,l.) .,..

" :3B79
.. ::::977

'+'.j:l ::~;

lj·()l:i·f3

,. ··l08::~;

.. i!·:1 17

"O:!.2B
,,0129
.: () () 9/.~.)

~; (}(>:3!.5

.~

l; (i

/'- :: (;

,,0

.. 0
'" ()

:I. u :~:'3

:I. " ::;1.1

'f ~'IJ
.i. II ._I.r:~

',,04

71

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



31.3

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Ditch D-12D
Time:

Computc·cj :

l :~ ·····t·1 i:~ 'j,o_--tJC?
OE-l: 46 Ai'-1

F'f3H

Not Need f?d

0.23 feet.
2.60 ft/sec
Not. Needed

GENERAL CRITERIA:

CAL.CULATION:
i Chcmnel Depth)

CALCUL.ATION:
(Velocity Check)

D€;:si gn Fl mol:
Bottom 1~,lidt.h:

S(c1l'? ~31 ope 1.::
Si de ~n DPE~2:

Fr"ictic:tf"j F:,7!lctctr":
Min. Bot.tom SlDpe:
Max. Bottom Slope:
Freeboar'd:

Depth (Min. Flow):
Dn/1.49iS) 1/2"'"

A(R) 2/3:::::

Requi r'ed Depth:
Ar-ea:
Per-i me·ter:
Hydraulic Radius:
Velocity:
Riprap Ck iV<S?):

Depth (Max. Flow):
On/ 1.49 is) 112:::

AiR)2/3:::::

Required Depth:
Ar'ea:
Per i met t?r- :

Hydraulic Radius:
Velocity:
Ripre:\p Ck (V<5?):,

Bottom ~\I:i.c1th:

~3 i CJ E' ~:31 C)rJ f..::l 1. ~

f) :i. <::1 E" ~::~]. C~p E:' ~::':: ~

Mir'lc B('Jt·tC)fll Slapp
~1a>~,. Br:)tt(:JDl SJ.or:)e

,. h ~:

"'~

/'

1.35
()" ()

2 II ()

2. ()
(}" (>:3(>

(; u ():~~

0.02
0.50

0.51
0.193
O. :1.94

:1,.01
0.52
2.28
O.T~

2.60

0.51
O. 193
0.194

1.01
(>.,52
2.28

0.0
2;: ()

(} .. ():-l.

UNITS
cfs

f(::=et
1/m1

oft/oft
ftlft
feet

feet
ft.2

feet.
fE~et

ft./sec:

feet

feet
ft2

of €-~et,

f f.;:E~·i::.

l/ml

·ft./·(+



lJ -/2/7' (t2JJ1ve///erlCR ctI;fA )
===

701af~~ = 2'zt) ?! CJ.~/7~ ::O~23 Cl<-
J) v<d 19 =0.03
4s/U;kd:: 'ttl = 0./6

CAl ~

PlIO.leCT 110.

_KUT ~;~
COMPUTeD _

FEATutlE__--.--'-~--------CKECKED--r--+--_

DATE

1IIJ.'IiI\
&LUCEIRC

98
90

0.02 /.329
t?/5 0.723

~-: tJ. 931 CAi-=-93.3

!k'cljJ/?f;h~::- /.S-S-/ne.kJ (/D yrl &, It,,)

hr4/atl;:~ IenJh{:; I&:>/

51t - (zgo2t5-f66) -r)e/cpG - 19;~ C).z3) -10, /c

eaku laird 1Zu/7-{)~ %r-== 0.2/ c?f'

..M ~a/ ~J1n a/J'i~.jc(/
..::.

5; 5/90" b.05(.,

v
)

OJ!
O. I
6,Z
a,tt

o,/oz
0·0:::>3 " ,
o.a& .~ A~ o,O'iSg
a 0/8 .:t7 v: 2.38 L5~ rX.

~_1cJ LOlll1r ~Bd;.

D.1'



2/2-

.·..:..1
.: ....:. .1.

~ (){::)

,,0(::,

,: 14·
.,(f7

:-:.,.,
r ..:.•.l.

II :'2()
.2()

.00

.00
~ .,

" ()

II ()

.' ()

.. 0

.0

.4

.. 0

"":!" '-:r"_, ,,"_1

1(1.1

• (i.i. 4::;:'

i: ()(>41

;' i:) () ~:~ J.
,; () ().l1::~

" (,(H)()

• ()OGO
.0000

~ Lf· :::;; ,,;:~ ..:~.

.. 41T7

.4::'78

.4210::,'
, II·:?!.:; 1

.0000

.0000

.0001

" 938t3
" 'i44l
.9494­
,. '/:548

" Sf.:> ~:;FJ

.. 8835
,..~ ..... ..,.....,

ft ".J •••J ....:<-t::

.8046

.8440

.. 1441

.1470
.. 1500

Valley Camp Coal - D-12E Runoff Calcul~tion

." .. ,'
.I. .I

l • :t:2
1.14
1.15

'-.' LI. 1.:_.,. ..'.

';;::.48
~·2. iI· <;~

2.,53

"..~ .; ....,.
•":. I' t:"'M'

(:~c·::.· :.. ;>·'L,':.... (·<~.··r·!:::~rl r-~~(:'i j: (·.iF i·~:;;.,-,L.. t..iJ'~JJ 'r f.)i..J·T'F·J.... C)~··j
Tli1[~ RAINFALL. RLfNQF"F" E~XCE~3S HYI)ROGRAF'H HYDROGRAPri
:-'\ C~ l J~:~~ ~:::; I t\~ C~ ~1 E:: ~3 Tr·o.! C~ t-, E:: ~~ T!\! C:~ i··i F:~ f::: C:: F' ~::::; C' ,...: .....,

~)ESTGN ST[]RM= ~ ~55 INC~ES

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

CURVE NUMBER= 93.3

PROJECT

f
I
~

L
L
L

l
L
L
L
L
[

L
L

< ::::-:: ~:: +.:::.L
L
L
L
L
L
L

t'



HllnSER
IILLER

& LUCElI\c

7ZJh/ &t'a:; lIS{) j( O. 00/7S-

::Zirtd~~ 91?

c,v /} &

;::: Z. / ClL­
::: I.u a~

~ c:J.:5 &

SHEET ~k~<t
COMPUTED

CHECKED~f-----___

DATE

j.(p

IJ.5
(J.I1J5{)
O.7Z3

<:0: tJ.3/3 CA/= 80. f

?It!?jJi/z;.,{Pn ~ /.6"5Jl1t/;~J (/0pile hI" )

hlfclrau;;c UI1/-#:: eoc> Kef
s;0j)t =((5"G/))(2~){lou) = L/24 0/

r ~S?dJ (z,/) . ~

tJ;blaM !ZVI1-oh/' ~ L(hr -= c). III) c.,f
-

$mm ~ 3ez
SmC¥~ /8%

Ir'j -/Y&~ic6/cknrK-«

d = () ) /"I-=- 2) ?t:; O. t)"3

u=£/8 L..-~ D-rt/><

_: AIo &;11/;1 Jryuirl'c;(



r.~:' ,:::­
II ~ •• ! \ ...i

r',.
It .:.... :••

1 ",
j; , •• '.J

,,60

llO
" 1'\.•.1

.4(:

.. 16
,,19

r.::1.. ~...' .\.

.. ()/;.

.46

.on

.00
",,'00
.02

OU'!-FLDiAj
HYDFUC;njC:)PH

r. 1.~

,....
" •...1

,. ()

.f'"n .••.•

,,0
.0
.0

.n
:: (i

,. :; ()

"

11. ~;

~';.. 8
2.8
1.3

26.9
35.1
29 .. 7

:~

Uj\,1 IT
HYDr-,~OGRAt:;;'H

()() 1:::::

It () \) () (::~

" ()(l j. t

• OO:::~;7

II ()(J39
Of ()C!J~· :!.

,,0043

" (H) 1 :'j
,,0017
,,(lotS

" (j()()()

.0002

.0004

.0006

'f'(){~()l

l; ()c:.,4·q·

" () A~i· '.7 ~)

.0116

.0000
;,0002
• ()006
.0012
" ')().? .)

.. OO:~;l

.004t.~

OO!:~.;9

.0076

,. 8f-j()()

.6T.?6

.f3281
• B ll·~:5 Lf·

• :::j~516

• ~:;689
• ::'.iB61
• 60~~T,4
" t";\:'?()~7

.6380

.4997
• ~5170

Valley Camp Coal - D-13A Runoff Calcualation

...., ·::::C)
.:.

r:~. I:::: ":!'
.,:., r: .........'

~~. 25

2.14
2.16
2,17

2,26

.... ;.::....
••;:. I; ••••.iC)

:.~" .. :?::::.

:2 n L~3

TI~-1E~ F~{1Jr-..!r:·AL,L ~~~:...!r...i!~··)F·F:· f:)·~C::F.-:t:;t,

i·-;(Ii..JF~~~; I (1C~+-!E:~~ ~: j\![:HI-::':.") r :\~C:l···tf.7~S

CURVE NUI~BER= 80#1
DESIG;~ Sl"ORM= 1,"55 INCHES

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

PRQ,JECTl
l
l
l
L
L
L
L
L
L
L
L
L
L
l
L
L
L
L



Trapezoidal Channel Flow Calculations using Mannings Equat10n

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

Channel Section: D-13A

Date: 12-Jul-89
Time: 02:1:::: PI"!

Computed: DEl-!

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

Design Flow:
Bottom \J.Jidth:
Side Slopel:
Side Slope2:
Friction Factor-:
Min. Bottom Slope:
Max. Bottom Slope:
Fr-E~eboat··d:

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

A(R)2/3=

0.60
0.0
2.0
2.0

0.030
0.0::::;0
0.180
0.50

0.35
0.070
0.071

UNITS
c·fs

feet
l/m1
11m2

ft/ft
ftlft
feet

feet

Required Depth:
Ar-ea:
Pel'"·imetet- :
Hydraulic Radius:
Velocity:
Ripr-ap Ck (V<57):

0.85 feet
0.24 ft2
1.57 feet
(1.16 feet
2.45 ft/sec
Not Needed

CALCULATION:
(Velocity Check)

Depth (l'1a;.(. S):
On/l.49(8)1/2=

A (R) 2/~5=

0.25
0.029
0.029

feet

RequiY'ed Df?pth:
Ar-ea:
Pel'"· imet..·H·:
Hydraulic Radius:
Velocit.y:
FUpl"ap Ck (1,)<57):

0.75 feet
0.1~5 ft2
1.12 feet
O. 11 ff"~et

4.80 ft/sec
Not NE:"!ecled

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

lB.O 'i~

0.85 feet
Not NE~eded

Not. Nef:"?dF~d

DESIGt""j CRI TEF; I A: Bc.1ttom Width:
bide Slope 1:
Side Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Min Channel Depth:
F;:ipr"ap (r'lin S):
Hipi'"c\p (i"viia;.: ~.:;):

0.0
2.0

::::; . ()

feet
l/m1
1. /m:;;~



HanSER
allER

&lUCEIRC
=.~~
FEATURE - ~
PROJECT NO. aazl/./OQ

IHEET LOF~
COMPUTED~
CHECKED~~___

DATE

O./BS­
0.723 .,

D-/33
•

//Ji:tl J77t"a -= /240 -.!'- GJ. (){)/75'

:t:~;
eN

7~

9t?

=- 2'2 a~

,.. /.IP t2L
rOIPav

/'

-6-'1 irajJfflJida/Cknn~

b ... -D .) /)1/=2/ I11Z=IS-; d: 0.0'3

'1': 6,/5

Q-=().331- U!~ eo,?

#~Ci;JIIaJ10Y77; ;'S5/ncJ~ (IO Yc'Or, ~ ~/)

Itlfdraufc- 1~111h( -= Z7~ lUI
s/lf/}e ~ (;(p7S){2~){J(JO) =43 07

-r 4~~o (2.2) .7/4

CaleulaM /&11-b1r <;t71lr ~ O. (p~ of

j)esPJ ZJ/kJ
~m//; = /5%

;S~~ = 35"%

1/5( &d£UCUj Zk'sin
J

~:< -f,1/ #~ L5:{)

-: JIo UiJ/7 «ftt/r~cf

,I



z~

D
J
]

J
J
J
J
J
J
J
J
o
J
J
J
J
]

J

"'"i.r" ..::. c;

.16

,,6:::·

" ()()

.:2::~:

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

r,f..
" -'~. \oJ

" ~,?~7

o:-:r
.11.,.J.~1

.. 55
• ~5f.!

.61

.. (i6
,_.. j, (i

.00

.60

OUTFL.D:'-!
HYDFWC.,RAPH

If ()

.: .:)

r.::-
• •.J

..•..
I: '-.J

.()

"" ()

:-;. Ci
":.. " \0...

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

~ ' ..
14 ' ,: :''';

QPIN=~16.,(:467 INC:HES

i 1. .4

27.3

, t .. 3

35.6

;;:(; ., ()

ljhilT

II () () Lt· ';:l

If ()()~::s 1

..-, .'~' .., ...."
:: \.:1._, A.f'.'::.

,; ()() 1 ..'1·

.,t)(>25

.0044

.1)(l.46

.001.;)'

.0020

'1. (}{):t J
.(1013
• OO{~)
II t:)(} i c:;

.0000

.0003

.0006
,,0009

F:AIJ\JFAL.L
~~X(~E$B

INCHES

..........,.•, I'"

., '...lL' ;, ..:.

I' ()4~):'

01 (l5() 1

.001.:;·:::::

• 0097
.Oi20
~.O 1'1-4

.0546
,,0594

,. ()()(j()

.0004

.0010
., OO:!. C?

'I (-36t~:l.

.13B60

" ~..::.; ~J.:"? ":~t. :::::
" ~5Ei:?~2

• li· (j' ::,:: 9
t: 51(;}'

Valley Camp Coal - D-139 Runoff Calculation
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Trapezoidal Channel Flow Calculations using Mannings Equation

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

Channel Section: D-13B

Date:
Time:

Computed:

12-Jul-89
02:18 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=

0.66
0.0
2.0

15.0
0.030
0.150
0.350
0.50

0.15
0.034
0.034

UNITS
cfs

feet
l1m1
11m2

ft/ft
ftlft
feet

feet

CALCULATION:
(Velocity Checld

DESIGN CRITERIA:

Required Depth:
Area:
Perimete .... :
Hydraulic Radiusl
Velocity:
Riprap Ck eV<5?):

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

A(R)2/3=

Required Depth:
A....ea:
Perimete .... :
Hydraulic Radius:
Velocity:
Rip ....ap Ck (V<5?):

Bottom Wi.dth:
Side Slope 1:
Side Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Min Channel Depth:
Ri pl'·ap (Min S):
Rip ....ap (l'1i::\)': S):

0.65 feet
0.19 ft2
2.59 feet
0.07 feet
3.45 ftlsec
Not Needed

feet
0.023
0.02:::::

0.63 feet
0.14 ft2
2.25 feet
0.06 feet
4.59 ft/sec
Not Needed

"
.~

0.0 feet
2.0 l1m1

15.0 11m2
15.0 I.
35.() I.
0.65 feet
Not Needed
Not Needed

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



HARSER

&r~

D-/S-

-

::::T~
FEATutlE D-/L
P"O.lECT NO. c:aZ.//·/~

= J/.1J&:u.,.
= 1:>,2
... I,!)

-I·S­
='/.o
; p26

=::UTED~CHECKED-,,--_­
DATE

/I
0.25
~Z
/.$'
/.~

/·0

&
~ ..f61
/327

tl7Z3
O.t>9~

o./BS--
~: 0. 'It:5 CA: 828

jkt,'iila.Jun: 1.55/nc.~ (It) Y'I !fit,.)

IUftUCUlj,(., lenrK -= 9a?~I
5h -:. tz:5"'(PS-)(ZS-)L/OO) - ,3c;:0 ~

tJpe ~/SlR{) (<<z ) - · '/)

Run --6r-F {A !cu!tJ!'on: ePmr=1.57ck-

-



PRO.] Eel Valley Camp Coal - D-15 Runoff Calculations

AVERAGE BASIN SLOPE= 35.0 PERCENT
rUR\lF !\HJt'1BI::::R:::" E!2" P

STORM GURATION= 6,,0 HOURS
HYDRAULIC LENGTH= 900. FEET
MINJt'lUI'" I i\IF I 1.....rfUYT' IU\'.I R(~TE::::. ,,00 IN/I·-lR

TP::::. " O~.iO:l. HCHi!::;:~i

r~ ~::: ;:::; ~l ::::; u '7 .c~!. ::::: ~l~~

QPCFS= 63.36 CFS
I TERAT IONS::::: B

QPIN=14.9611 INCHES
SCE~ 6-hm.u··

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

T I t'iE
HOUF<f;

r,CCLWIUL.rJTED
F~A I j'..IF f~1Ll....

INCHES

..
RI..INOFF
It\ICHES

R(..) I t'WF1LL
[-:~XCESS

I 1\ICHE~3

UNIT
HYDROGRAPH

CF~3

DUTFLO\.'J
1·-lYDROGRAPH

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

2a 04 n 3994 ·0000 ·0000 ·0 ·O().., 05 4 186 0000 0000 12. 8 00.<... · · · ·
2 n 07 .. 4377 n 0002 ·0002 48. 5 ·00
::~ .. ()9 ·4569 n 0008 .. 0006 t,3" 4 ·02
"j 10 4760 OOl 7 0009 ~:.;:2:; 6 05.l .• n II n · · ·2. 1 '-' 4952 0029 0012 35. 7 1 1.1::. n .. · n

:;;~ " 1. '1- .. ::.i 1 43 .. OO.l.J.::i .. 001 :OJ 20. 4· · lB
r) 15 C·--·.... k

()()t\:~; 001 <:1 10. 5 25..:.. . · ",J.'::t·'::'~1 · · ·2 " 1"7 ·5~5:26 .. (>(l85 n 002::' 511 0 ·~532 .. 19 n 57 1B ·(I 109 .. 0024- 2. 3 ·41
r)

~:?() 5910 (>:J,:::::7 0027 1 0 48.r:_. " " .. " · ·:: ....,r') 61 (I 1. 0 167 OO~::'O 4 5(Sn ......,:.. " " ;: · "
2. 24 62cr::. 0200 O(l~5:::!;

.., 63· .. " · "'. ·
2. 25 n 6'-1-84 .. ()235 n 00~55 ·0 ·70

r.\ 40 B208 0662 0056 0 1- 28.<• .. · · · " ·
" 4') 8400 (}'7~,2(; 0058 0 :!. 33.,- n .. , n " "....:' 44 B5(1 1 078 1 0060 0 1 ~~;9.1:., " " " " n ..
" 45 878::::' OB43 0062 (I 1 ·'l'l·.I:'. " .. .. .. .. ·r) 47 8974 090B 006LI· 0 1. Ll·cfLII .. =: .. · ..
2 .. ·'1-9 " 9 166 "

(i';>74
" (l06'::) n 0 1 ·5'"

:? J:: 1 (:~~:; 1 t,;) 1 ()~2:/ ()()~;:::~ ( j 1 ~.:_:;·7, .J " " :: " "
::~

t:; r:> c!:~:;6]
., OL!·6 nOl 9 ,. 0 1 ~J()

" ' .....1••• " :: •1. " ,
"::: ~54 9·<'\·1 9 1. 064- 001.9 .~

0 1 2El" .. .. :: .. n

'-i c- ' S>.(t ~71 1 ()8~:; 001 Q () 1 (;().:: .. " ·....tcJ " " " .. .. "
l' .~ ~:.;.:~':? ~;j ~.::~; ~;:':: ::::; :t '1 ()~:?

..
)(} (; ·lE!.. .. ., .. (. J ..../

" "
:",? ..~ ::.5 Cl .. i.j)!::5'/lj. ., J. 1 ~I~':: :i. " 00 1 i.? n 0 .. ~~S l~.

::: (":;) • '''l (::~ ..::: t.:i :I 1 i}. :1 (
..
)() 1. C) () ~;.:.:.;(~

" .I. :; " .. .. .. "
=::::=:==:=:=:=:===:=======:========:==:===~:=:==:~:=:::~=:======:=~==:====:=~~:======:=

3. ,. -:"; ./ C +:::~



Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Ditch D-15

Date:
Time:

Comput.E·d.:

11-May-89
11:39 AM

PGH

GENERAL CRITERIA:

CPiI._CUL.AT J UN :
(Ci";i::lnnel Depth)

Design Flow:
PDt.tom l~,!idth:

Si.(h·? Sl opel:
Sick::, Slope2:
Ff:i. ct i em F,-:?,ctor:
Min. Bottom Slope:
Max. Bottom Slope:
Fr-eeboard:

Depth (Min. Flow):
On/l" 1.J.C.t (S) 1/2::";:

r~(R)2/3:::::

(; u ()

2.0

(>/t (;3(l

(>;1 ()~;;:

0.02
0.50

()n 54
(; If 2:-2.<+
0.226

UNITS
cfs

feet.
1/m1
1/m2

ft/ft.
ft/ft
feet

feet

F(E;")qui r'ed Depth:
Area:
F'E'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

CAL.CUI....AT I ON:
(Vt"':)l Dei ty Check)

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

f~(R)2/3:::::

0.54
0.224
0.226

feet

Required Depth:
Ar" f.'~i::\:

Per- i meter-:
Hydraulic Radius:

Riprap Ck (V<5?):,
"

1.04 feet
0.58 ft.2
2. "'11 feet.
0" 2 oll· feet.
2.69 ft./sec:
!,.Iot. Needed

Bottom 1,'J:i.dth:
E~ic:fE~ Slc)pE-: 1:
~;:i. d~=: Sl ()pE-::' 2:
Min" Bottom Slope
Max" Bottom Slope

feet
lim!
l/m2
·ft.ift
+t/ft·.

0.0
?,(!

2.0

() II (j~?

l II (>.<4.



HaRSER
aLLER

&WCEmc

-=.s: / t:2c­
:::: 0,2- ta
=Z·4 ~
= /.~ at."
~ /.0 Ck

~~
CIlllCKID'~~_

DAft

'--

w ,/1 ~

9B C>.Z /.g,~.
90 z. 'I ().72
70 /.5' t).tJ ~
75' 1.1) ()jfjS-

Q=b.'IS'7 CAT-=-81/. 32-

ll~cijJ;-6-hm:; I.S?:' ;n~kr {IOyrl (Ph".)

ht{tlrauhe t~. /~/.5

sIt:pe -:: (2&>5")(2'5) (/t5lJ) =d/. (P %
~az;(5:/) . 0

Rlln-I/~-/ CaIatIa.Jbn·- ~-;, 2./3 c£

b- '--"I
~ Ad1.o

1- ~ ~ ..

y= D-J7 '



HARSEft

&r~
=:T~~ =.n.~
"EATUllE_Ml::.~~~~-~__________ CMaCltU"":""/-4-_

PIlOJECT NO. cP7.II./O/) DATI -



[

"

; I

, I

I'p.
I

Iii
0

1

-

-
-

I-

0.4 ~ '" r'\.. ~_ .T~,1._
r\. " I ~.I ! :

0.3 J----+--+---+---+--+-f-Aoc~_+_4_----:~ (i' - .' - I'

~~, ~~
~~ :=, ~-

0.2
~

~

~& 6;'/"p ':.~~A~~~
'.; " L..a

. . .' .-"-. ". ·.;; '. '1 3/1 I

20.0 r:::~:rT1TTTTTTr;Tnl"1,...---r'--'---"---'-T'""T'-"r'T""--r--'-"""'-'I-'Ir-r-,rT"'1lln,I'"'T,"T"t~---1
Ir- -

15.0~ i _

~~, =
10.0 "'" ,
u ,,,-
1.8----~-~:___-_+_-_f__+-J__I___4__1_~--I____I'\. ., '-

~'" t ~fA6k Ckf"neu t-V/~

Chart 27

o."ID ..08 .10.06.04.03.02

_: ,,-. - ,...•..
0.15 1-_--+--+----15 Dso-+---1r---+---+--I---4--4--...3Ilo. (i'~$:--_ '. ~

dflllllo " - . I

0.1 ~ I I I I I I I I • ~ I I . I I I I~ . I J'.,
0.01

CHANNEL SLOPE. So (ft./ft.)

MAXIMUM PERMISSIBLE DEPTH OF' FLOW (d max)

FOR CHANNELS LINED WITH ROCK RIPRAP ~
'/tp

56 '1.~ .63"15D~
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:::T~~
FEATUltE L?-/~
PROJECT 110.7.II·120

P-!!R# Cd)1-/;hw~c/

#Ie jJro/)OJ~dIbn -dUr~In II

Joce------ 2D'

i

"

~I

rz" 'TYPE IeBL~



-- PROJECT; 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

1/'t

..... TP"" .. OT20 Heil...!t":;:!::)
C::::,:::: =.; 1 • 324·9

QPCFS= 53.55 CFS
I TEFl·iT IONS": B

QPIN=10.4128 INCHES
ses 6····hcH,Ir"

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

T I t-1E
HDUR~3

r~CCUMUL(~ TED
RAINF('~LL

INCHES
RUNClFF
I NC!·-lES

Rr~INFALL

EXCESS
I!'.ICHES

UNIT
HYDRClGRAPH

CFS

OUTFLO!}J
HYDF:OGR()PH

CFS

2 ()(; ··~·.'::::f"; ;· " ' .•• ' ~ •• : t i.

2. 02 ·3756
2. (;3 ·3921
2. 05 ·4087
.2 {" , ·<:).252· ~lt:) ..
2. 0'/ ·44·1 ~l

'"") 09 ,:)'58:,2L.1l ·
:: u 10 ·4748
'""J 1" 4913.L_ " ·
2. 1 ~. 5078'-' ·
2. 15 ·524~':::

2~ 16 ·54(>E{
rJ 18 557~1·.1:.... ·
2. 1 (""1 ·5739
'"") 20 5904..:... ·
2. 22 ·6069
'? '""J.~

\~:.\235.,;.." ,,:_,,::. ·
~2 II :~~5 .. 6400
" ~.~~6 656~5.1::'11 ·,~ 28 t)7~:;()L.II ·
~)

~2!-1 687~.::;.L_ .. ..
~2 · :::;() ·7061

.0000

.0002

.0007

.0015
• ()()2~:5

.. OO~51:3

.0071

.0092

.0114

.0140

.0:lh7

.0197
II (}~228

n (>2t.\2
.0291:3

.-...... '-'11" ~

" '...1 ..::• ./ -t::,

.0·f.J·18

.0461

.0000

.0002

.000::.i

.0001:3

.. 0010

.0013
"OO:l.;:S
.0018
,. ()()2()

.. 002~~::
• 002~5
n (j()~2~7

• OO~;O
.0032
.0034·
• (HY36
,,00:::;:8
" (t(lL1-(}

,. (}(;4· ~I;::

.0044·
" ()()4·::S

• i)
'""J ~

...:..• I

16.6
35,,5
'+9 •..:::
5~.:~ II 5
50.2
4·2 .. ~3

:33. 1
24.4
17.2
:i.L7

II. q"'1. ,

:::;:. 1
1..9
1. .. ~.2

:: 7

• 1.
()

.00

.00
.. 00
.0::::
.04
.08

" 2(>
'""J~

:: .,;.. /

.35
" 44·

.61

.69

.7El
,,86
.. 94·

:I. .02
1 .. 10
L :I. '7
:l. .. :::;';:::i

:2:: Al::::;

'"') l:::~':
.::,,:: ~..... i

,. E35·<:)'1:3

" 1:387Fl

· "::' .,:~ '.. ) ..•.'1

:::;.i' ;.q.. ".

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

.. 1117

., 1 ::::: t 1

:: () () (S ~.::.!

.. 0018

.... :') :::.;

:: ()

:: (~

" ()

1 II i.l()

2 .. 1. ::~:

. . l::./..

t "



PROJECT Valley Camp. Coal - D-16A Runoff Calculations
(Continued)

lIME
HOURS

RAINFALL
INCHES

RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

HYDROGRAPH
CFS

OUTFLOW
HVDROGRAPH

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

2.61 .1423 .0019 .0
===::~==================:=========================================

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

2.13 cfs
2.52 Hours

.J9 Acre-Feet

I'



Trape~Didal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Ditch D-16A

Date: 12-May-89
T i mf.:~ : 10: 45 r~M

Computed: PGH

GENERAL CRITERIA: Desi 9n FIOl-1:
BottDm \..,Ii dt.h:
SLde Slopel:'
f:):i.d~? Slope2:
Fl'"iction Fi;\ctor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

2.13
3.0
2.0
2,~ ()

() .. (>3()

0.08
0.15
0.50

i..Ji\fITS
c'fs

feet.
1/m1
1/m2

ft/ft
ft./ft
fc-?et

CALCULATION:
(Chimnt;?l DE~pth)

Depth O'Er:. FloIt'J):
G~n/1.49 (8) 1/2:::::

A(R)2/~:':::::

o. 17
(>" 152
0.153

feet

F~eqLli r-E?O Depth:
I~rea:

Per- i met er' :
Hydr-aulic Radius:
~)(~ 1. etC: i t '/ ~

Riprap Ck (V<5?):

0.67 ·feet.
(>n ~j5 ft2
~.:;; .. 74· feet.
0.15 h:et
~:;; .. 8B f t..I ~:;;ec

Not Needed

CALCUL.ATION:
(Velocity Cr',eck)

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

{l, (R) 2/3=:=

0.1"1­
0.:1.11
0 .. :1.1:::

::; .. 61 ·f: t?et
0 .. 12 fF~E't

il·. 7~S ·f tJ ~see

Not. j\h:"'E~ded

RE:,qui r"ee.; Dept. I"', :
{'~ll'" E:'i:;\::

Pf:?r- i m(?t t::::r- ::
Hydraulic Radius:
\h?l Dei ty~
Riprap Ck (V<5?):,

t'

(;., 64 f (=~et

-ft.:?

+t:./+t.

+E:::F't
l/ml
:I./m?
{tift,

~::;. 0
~.2. (>

2.0
():: (j~:'~

~:3 i ci f:= ~::\ 1. C) r' (:"?t :i.;,
~) i c:! {::.~ ~:;]. C)f.) E~ ~;? ~

Min. Bottom Slope
~"!E~'{>~, F{c)t.t·c~rn ~:;} C)r~E':'::

", : i , : ; . j ; .::':-: r"! 1''', (.~.:, 1, f) C:' rl t. ~"'l ~

bottom \,'J:i, c!th;

, .;..'iT,,-!":r:::,-



j)-I{pj5

::.~ 'fr!!::tt-Cwn,a
PEATUIlE J)-/IR8
l'llO".CT NO. Oa'Z II. loa

(;J::90

?Ra/f"/77177ou:, /,55 //JdJes (/{)!f~ ~hr)
;../yD. ~77f ~..(a:? I

5/,:)1>£:- (2'£'50)5(1o~:~) ::: 33tP%
435tpz> (0,7)

IAtL()U#"EJ> dN'::>,e:,t= t2rt:>r ::£!,5 e..-&
::.

."UT_/_OF~
COMPUTED tJEJ-I
C".CK.O~~ _____
OAT. 5 II

7;1 );a/~idzj(%~lflld

j;::.o..) 111:: ~ ?:::&;.c;3

tj;- 3. 7./?:s L 5, D ~

/'Ih LIIJnU6 k/~£1:>

t'



PHDJE::CT Valley Camp Coal - D-168 Runoff Calculations

-

AREA= .7 ACRES
AVERAGE BASIN SLOPE= 33.6 PERCENT
CURVE NUMBER= 90.0

~3-r·{~)!:~M DURATI(:}N~: 6~O HOI..JRS
HYDRAULIC LENGTH= 400. FEET
MINIMUM INFILTHATION RATE= .00 IN/HR

T·F~:·: "O?O~:'; !·-i(JI...IRS GPCFS"::' r),,::; '77 L.'··· ;:::.

I TERAT I OJ\!;3:::= ~3

QPIN=36.5095 INCHES

..,
RU!'.IOFF
Itl

~L'I:""-'.. "'·L·rj£::,:::~

FU4INF('~t...I....
E><CE~3f:';

I r··!CHE~~:;

UNIT
H'lDROGRPiPH

CF~':;

Dl..JTFLDhl

1·54 ·~22()3 ·0000 ·0000 ·(I ·00
1. " 56 ·2263 ·0000 ·0000 25. 8 ·00
1. 0 58 ·23:?A.1- ·0000 .. 0000 8 .. 4 ·00
1. t~() :?~~;B·<'1· ()(}()~? ()()() ~.

,~ (}()
" :, " " :. ':1 ·1 · 6~,2 ·2'+44 ·()()()LJ. ·()()(i:? ·(;

0
(;(;

r)
:~;t) 7665 1~19() (; 12f3 () /!.::::;...: .. · · · " ..

2 · :::::8 0 7901 · 1920 u 0131 ·0 · '1-6
2 40 81

~,

::?(}~j.q. 0134 0 .t~J.7.. " ·.::'C, · " .. ..
.,1'"', " r) 8371 21 90 01 ••... 1 () 48.t::' " "-I- .•c. 0 .. " ·.::'0 0 ·:? .. 4'l ·8606 ·?:::~:?9 ,. o13 f:? .. 0 , '~1·9
~) 46 884- 1 ::·(1-7 1. 01 i1 ~, 0 ·'+9.,:.. .. " " · .(', ..::: " ..
~) 48 9076 ~,2 CJ 1 ~5 0:1. 4·1.1· (I ~5()..:.. .. · · .. · "'-, 50 9303 275(;;> Ol L!. 1 0 50":"u .. .. , J . ,

"
::~

t::"r} 9367 27':t6 0040 (I 24.. ....J~.. · · .. · "
2 54 9 l l-30 28~:),~S 0040 ~) 1 ,:=.. , · .. " " d

~? .. ~::j6 " 9494- :, 2876 .. 00Ll·() .. 0 .. l .(~.

r')
~:jt:3 <:7~55'7 .•:::''1 J. '7 (i040 0 :t 4.::.. u " .. ., .. .. "

~;;:~ "
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HVDROGRAPH PEAK=
T T!"H~ TO PEr~I':>::
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Cl:i. fI.~nt. ~ '..J;:,,:t 1 E'y Carrl):::' CC)£:'d (::Dm~'i;',

Project No.: 007.11.100
Channel Section: Ditch D-16B

'..•.... "
',," ;::'. ,-. ~'''.-. "

Time:
;, 2""1'1.3.',1"-89
09: 5~; f~!'l

PEiH

GENERAL CRITERIA: D"":':5i ~.In Flow:
Bott:.om I.-Jidt.h:
5i"de 81 ope 1: '
Side Slqn=:2:
Friction Factor:
Min. Bott.om Slope:
Max. Bottom Slope:
Freeboar'd:

() a !S(}

(>,. ()

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

0.01
0.10
0.50

Uf\.IITS
c'f'=,;

fept.
liml
1/m2

ft/ft.
ft/ft
feet

CALCtJLAT I ON:
(Chi::~nn(::=l Df:.~pth)

Depth (Min. Flow):
Un/:l.. 4·9 (8) 1/2=:=

t~(R)2.r5:::::

0" ·40
0.101
0.102

HeqLli l'''ed DE."!pth:
Area:
P E"F' :i. 1YlE.,t.er":
Hydraulic Radius:
VE:·loc::i.t:.y:
Riprap Ck (V<5?):

0.90 feet
(}.32 ft2
1.79 feet
0.18 feet
:l. • ;:';6 ft. / SE'C

Not Needed

U~LCULATIDN:

(\h=l oc i ty Chf2c k)
Depth (Max. Flow):

On/ 1.49 ·:8) 1/2==
A (R)2/3:::::

()t: 26
(; n ()3~:2

(ill (>3::

feet.

Requi r-ed Df?pt.h:
':::)1'" e 1£:\ :

FrfE!!.... :i illE:,t:. (o?r" ~

0.14
1. " 1h

feet.
ft2

·feet
Hydraulic Radius: 0.12 feet

Nc)t !".!l'7!'C!d ed

But.tern 1.\I:i dtj"'I:
\::!:;. dc: :::;)1 Cipf2 1:~

():, (;

:. 1 i ~ ~ .f.: +. .... .::: ·t··r·J c' t.", t. c;:n ~::;:I. () r:~ F·:'

C:: !''': .:::t ~ . ;"', F::: ) () ~:, ". .'.. 1...

Iv):! !", .

I·"

r·.:.' , ..



IUIRSER
JlLLEn

&LUCEIRC
::::T~~
FEATUlle I)-It'd
I'IlOJeCT 110. otJ7-I;.IO()

SHEeT---L......,..OF~
COMPUT.D,lttq~
CHeCKU'=r-f---_

DAT.

7/"1 -h/~~/dal defJjn

.6:..0 ~ H= z) 7=0.03

tJ;Z-73 'o/~ L S-fi~ ~
.~

9t>"
70
7S-

tJ.7Z~
O.oq{p
O.lg~

Q=O.Z5"6

j)~jJ,·;;f;hPn =/.~5" /'nc.h~ (/Oyr, ~A/ )

!itclra"Ai kf1~ 75lJ ,4~1
sltrpe ~ (/'575){Z5"X/~)~ L!3%

/S;SZ:.O ( 2. /) C)

R//I1-o~ ablafbn: te= D'I~ t:tf

lJ/ih l2C'£~n ~

¢:n/IJ ~ 2Z
~A;t ~ 5%



PROJECT: Valley Camp 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= 0.0 HOURS

MINIMUM INFILTRATION RATE= .00 IN!HR

Tp:::::
c::;:::::

• O·l;::".i:::!; HOL.iR!:;
B 1 • ~:j :;;:H'.":i

···.·1·· .,...::' ~'::.I fI t•...' .'::1 CFS

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

T I !'1E
HOURS

r~CCtJ!"1UL.!~ TED
RPI I !'.!FPILL
INCHE~;

FH.!l\\OFF
Ii'.lGHES

r-;:PlI NFALL..
E:XCF~SS

Il·..\CHES

UNIT
HYDROGRf~PH

C'-'~r:::;

OUTFLOvi
HYDRDGR(;,PH

CF~-3

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

""}t,..
l't .1:.. \•..'

-=!"t..
II '_"._,'

• 4~::.j

, ·t,s
" 1.1· :~:;

-r,
It ••::'1.

,
"..L

.41

~' :23

r. ()(;

It ()()

II (}1

II ()3

" ()!:;

I: ()()

.36

• :I.::::;
• 16
" 18
.2:1.

.08
· 10

;: (j

If ()

II ()

" ()

,,0

,,0

" (;

.5

2.8

It It ()

35u(>
29,,6
:i. c;:: l

26.8

:1.1.3

:: (i(> 1. 1.

,,'. iii .'.

II ()() 1. ()
.00:1.0
.00:1.1
,,0011

-'l (;(i(;(;

:r t)(i(,(>

.0003

.0005

.0007
.. 0009
.001:1.
,,001::::;
.001.5
,,00:1. )'
.001.8
.0020
;t (i(>22

,,0024­
.0025
.0027
.0029
.0030
'" (>(>32
II (;(>3L!·

It ()(i35

,. (;(}~~~7

.-. n -v·...,
.. t••}.t+./ ,/

If ()l.j·6'?

II ()()3~;

" 0::-::;41

" Cli).(~·8

,,0412

.OOBO
,,0098
.01.:1.8
.0:1.40
" 0:1.64·
.01.89
.. 0216
• 024~3
" 027~"5
" ()~5(}'7

" ()()(;(;

.0000

.0004

.0009

.001.5

.,0024

< 9~51 ..::,

n 731 ~.i

.8':::.i2B
,,8702
• El87~::;

.904·B
• (:12:?:1.

• 74B8

.8:1.82

• 78~:~~.::;

.800B

" 679::;
.696B
.7:1.42

.5929

.6:1.02

.6275
" f.:,4 L\·8

2" .c~~5

~~" 4·t}

2" 5 l t

~~. 39
2. ·lJ·O
2. ·i-2

2. 4·8
2.49
~,2. ":51.

~~" 19

2.2B

.., "..:...: ·__'0

2.18

2.21
2.22
2.24
,.., "Jr-;'
of:- rI .,::,;:.1

HYDROGRAPH PEAK= " ,<+ {::~ C .{..: ~:;:.

r', ":::', \"'ic:n.H" ~O::



Trapezoidal Channel Flow Calculations using Mannings Equation

C: 1 i (:7.' f') 't.: ~./ E:..], ]. ~::':'"y' C~ i::"t rnr) C: ~~) ,";";! ]. r:': CJ f'{Ii:::! 0i n"l
Project No.: 007.11.100

Channel Section: Ditch D-18A

DDte::
Time:

Computf.'::c:! ::

:t O·····1··1D.·i-··U9
~:) :::> ~ ()() F'r"1

PF!H

1. • t79 f t ./ 5£::'1:

Not l\.Ieec!ed

GENERAL CRITERIA:

Cl~LCULATI ON:
(Chi::tnnf":.:-l Df.':~pth)

Bott.Dln t,·,1:i. c:!t.i··'t ~

Side f:31upe1.:
Si de E~l cpE:·2::
Fr:ict.ior·; F.::71cto!"':
11ir")u B(~tt(Jnl S].Or:~2:

Max. Bottom Slope:
FrPE~bDE,.r··cI:

Depth O"1in. Flo\<'J):
C1n/l" 49 (Si :1 /?:::::

RE~qui r··E:·cl D£::,pth =
Arle,::I:
PP!"' :i. mE'"\:. E:·r· :

Hydraulic Radius:
Velocity:
Rir:)~~ap (~~~ (V~~51?):

O. ''1.(.::.

0.0
~,~ 11 ()

~2:; ()
() at ()3(>

() t; (>:O?,

() u ()!:j

() R 5(>

0.34
(; .. ()t,>t)

(:. (>66

0.84
0.23
1. ~i2
0. 15

UNITS
c-f ~:::.

f E'·E~t·.

l/m1
:l. ./m2

ft./ft
feet

feet.

feE::t.
ft.:.2

f eE·~t.

feet

Cr;LCUL.(J,T I ON:
(Vf:?l Clci ty Check)

DESIGN CRITERIA:

Depth (Max. Flow):
01'1/1 •..:j.f,?, (f.-3) 1. l::?:::::

(..) (P) ~?/:~;""

~ I 1 " I· ..·r··. "
I. -'_:' ':" ~.::.: :".1 ~

.~

(> n :2C?
0.042

f t:.~;2

• ::~ If 7 :~:: ·f t ../ :::;. (:::.' c
,o' hiD"\: h!r:~:l5!d F',d

J. /rn l
~3 :i, d F.~; r:::: ~-.:' r) F:" .•::- ~~

Minn Bo·tton) Slope:
1~2>:" 8{~·ttfJnl S'!C~r~E

:;;:',,0
() ~ () ~;?

() ():5
+t./·ft
.f.: +......;:: .j•.

;"i-, ;",,". '..:.;.
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SHEET-LOF z..
COMI'UTEO~
CHECKEO~I'~______

OATE U~6.

-::. /.!P5al/
=0·7
={).2-

... tJ.5
-= 0.25

62().iBf
C./iS­
0.0940-
0·723
•

tf~()·383

(fOYil !Ej,~)

:::CT~~
FEATURE klSB '
PIlO.lECT NO. «>7.#.14:>

(t2??VC'/1lzf/lt'f' P;Jf/)
ff1bV/ur; ~a

tka //-188 =: 713$- fJ.OO/7S'
st/t~/~ = 371
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I)/s'lu"/xII! "'18~
/Z~c-la~ :. /43

eN /kec.
85 0,26
7S- 0·7
70 O·z
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aLLEn

& LUCEanc

6 :. 0
1

rl1;~ 1.-::- 0.03

Y ,iezJ3
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PROJECT Valley Camp Coal ~ 0-188 Runoff Calculations

AREA= 1.6 ACRES
AVERAGE BASIN SLOPE= j4.8 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 .. 71.:35

QPCFS= 25.56 CFS
ITERATIONS= 8

QPIN=15.3608 INCHES
SCB 6-hoUF'

==============================================================
ACCUl"IULATED

TIME RAINFALL
HOURS INCHES

RAINFALL
RUNOFF EXCESS
INCWES INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

2.l)5 .'+153 .0000 .0000 .0 .00
2.07 .4:,40 .0000 .0000 I;:" ....; .00,-, • .L

2.08 .4527 .0002 .0002 19.6 .00
2.10 .4713 .0008 .0005 25.6 .00,.., 12 .4900 .. 0016 .0008 21 .6 .02..::..

2. 1'''' .. ~5()87 .0028 .0011 14.4 .04,,':-
,.., 1~j .5274 .0042 .0014 8. :: .07..::..

2. 17 .5460 .0059 .0017 4.2 .09
2.18 .5647 .0079 .0020 2 .. (1 ·12
2.20 .5834 .0102 .0023 .9 ·15
2.21 .6021 .0127 .0025 .4 ·18
2.2:3 .6207 .0155 .0028 .2 .21
2.2~i .6394 .0186 .0030 .0 .24

2.41 .8261 .0616 .0053 .0 .48
2.43 .8448 .0670 .005~i .0 .50
2.44 .8635 .0727 .0056 .0 .52
2.4fJ .8821 .0785 .0058 .0 .54
2.47 . (,7008 .0845 .0060 .0 .. 51)
2.49 .9195 .0907 .0062 .0 .58
2. :7:i1 .. '=t::::;22 .0950 .0043 .0 .5<"1
2. 5::::'~ .. r:..i:~:: ~7~'::' .0<:168 .0017 .0 c;.-I:::uw ....,
rt t:::"Li. .. '::t42~~~ .098::i .0017 .0 .46,,:: .....J •

2.5(., • -:'?47~:; ·100::::- .00i8 :.0 .. ~.:::t)

2.57 .9524 1020 .0018 " .0 .28· ..
.~

2. ~59 .9574 ·1038 .0018 .() • L·'::,
2.60 " 96:~~5 ·1056 .0018 .0 .2 i

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

HYDROGRAPH PEAK=
T I !VIE TO F:'Ef4K=:
RUNClF'F VClL.i..Jr'1E=,"'

.59 c-fs
2.51 Hour"s

q ()5 Ac: t-e-Ff?et.
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DATI

.lJ-/9,;f
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CA/=7S-

Ik£ip:= -~55 //Jc,b (/() 'f~ ~hr)

Arc/mu ;;c k15fh=- .~:z t10 -rt

S/q>e-:. (9(Jt))(80){/(x:))_::t3.('~
/l3;52bO ( 7) <)

ttUeu·6/o:r Rf//?~// ~ ~ 0, 7{~
It> y,r

..=--.,

lhlZh k~ifl

$'nt//} :- 3 'Z

f~ ~ 4'%

-tnt ira'p~~/~ channel

b-; 0 ~ In= 2, r!-={). ()~

.....
VAidJI- :.1~ ~5,olfs ~

;Ve> _i.,-r-»~ k~

"
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Trapezoidal Channel Flow Calculations using Mannings Equation

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

Channel Section: D-19A

Date:
Time:

Computed:

12-Jul-BC,il
02: :::;;1 Pt-I

DEH

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

Design 1:;;'1 ow:
Bottom Width:
Side Slopel:
Side Slope:?:
Fr-iction Factr_n":
Min. Bottom Slope:
Max. Bottom Slope:
Fn~~eboar(j:

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

A(R)2/3=

0.74
0.0
2.0
2.0

0.030
0.030
0.040
0.50

0.38
0.086
0.086

UNITS
cfs

feet
llml
11m2

ft/ft
ft/ft
feet

feet

Required Depth:
Area:
Per" imeteY":
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 (1"1a;·:. S):
Qn/l.49(S) 112::::

{\ (R) 2/3=

0.:36
0.075
0.077

feet

RequiY"ed Depth:
Ar'ea:
Perimeter:
Hydraulic Radius:
"/eloci ty:
Riprap Ck (V<5?):

0.86 feet
0.26 ft2
1. 61 feet
0.16 feet
2.85 ft/sec
Not Needed

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

DESIGN CRITERIA: Bottom Width:
Side Slopi;? 1:
Side Slope 2:
Min. Bottom Slope:
Max. Bottom Slope:
Min Channel Depth:
Hipr"ap (l"lin f3):
Ripr"i::\p <t1a>: S):

0.0 feet
2.0 l1m1
2. (111m2
3.0 %
0+.0 'X.

0.88 'feet
1',Jot Needf-:?d
Not Needed
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DATE
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--
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,-
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_--,-'I__A£tf3
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.='RDJECT 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
c::::;::: :~;.1.. 42.1.0

QPCFS= 74.57 CFS
I TERAT I OI\lS= B

QPIN= 6.3747 INCHES
SCS 6-hoUF"

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

TIME RAINFALL
HOURS INCHES

RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

1':\ 40 .8153 .0000 .0000 ·() .00J_ •

;2 • LJ·~·~ .842:::;; .0000 .0000 3.7 .00
2.45 .8693 .0002 .0002 '") -,.. ", .00Jf-'_~ • L

2.47 .8963 .0008 .0006 49. 5 .00
2.49 .9233 .0017 .0009 68.5 .()3
",

-='''' · 9:~::55 " ()()2~3 .0005 74.6 .07.<..• \0. -,"_

'-' ~:il.l .9428 .0026 .000::::; 6 e/.8 12L. ·2. ::':.6 .9501 .0030 .0004 59.0 ·16
r~ 5<7 .9574 .00:::::4 .0004 46. 1 .19L,.

2.61 .9647 .OO:::::B .0004 :::::4 .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
2.7:3 1 .0011 .0062 .0005 4.3 '?"'")

.L,L,

2.75 1 .0084 .0068 .0006 2.7 .22
2.78 1 .0157 .0073 .0006 1 .6 '?":!"

• L"_'

2.80 1 .02:::::0 .0079 .0006 1 .0 .24
2.82 1 •030~5 .0085 .0006 .6 ,..,c::

• .£.. '\-1

2 .. 8~71 1 .0:::P6 .0092 .0006 ·:::;; .26
2.87 1 .0449 .0099 .0007 ...., .27• J_

:? .89 1 • ()522 .0105 .0007 ·.1 .28
2.92 1 · 059~1 .011.2 .0007 .0 • :::~'-ji

~.:::. ~\9 .1 ·1 Ell.::::; .0262 .0008 .'(> i~ :::::S..,
:3.41 1 .1871 .0271 .0009 o~ .0 "":!'.::>· " '-' I

3.44 1 · .19::::;0 · 0:;:~79 .0009 .0 .40
3.4{;:, 1 1988 · 0~~88 .0009 .. () 4 01· • 0-'-

:3.48 1 .2046 .0297 .0009 .0 .41
~'

~.H .1 .2100 · 0~505 .OOOB .0 .42'_.' ..
:::;:. :='::::- :I. .2140 .0:::::12 .0006 .0 .42
-."!" 55 .1. · :2180 .03.18 .0006 .0 4:?"-' . ·..:~

~:.::18 .1. ":2 ~,~':~ ~2 (> " () ~.::~;! ~.:.=' .0006 '" (i .41",_" .
:2::.60 1. It ~~'~ ::?~1 .o:.::::.n ,,0007 n () " lJ.()
-'.~' ..:.......... J • >::'~;O.1 • 0 :~:; :~:; 8 rr (i()() ~/ " ()

-;~' C)
•••• ' 1/ \.. ....,:•• " 'ri" ~ •••'

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



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

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

TIME
HOURS

ACCUMULATED
R{~INFAL..i ....
INCHr::~S

RUh/OFF
INCHES

RAINFALL.
EXCESS
INCHES

UNIT
HYDRm3F~APH

CFS

OUTFL.OW
HYDROGRAPH

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

.1 • 2:3;L~ .1
1.2:::;;81

• 0~'::;44

.03::.1
.0007
.0007

.0

.0
.37

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

HYDROGRAPH PEAK=
TI ME TO PEAI(=
RUNOFF VOLUME=-

.4~:~ cfs
:::;;.53 Hour-s

.10 Acre-Feet

/'
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[)/!Ck 5101e-= ~o :: 0,(
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apr : o.c2S
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SHEET-4-0F--2-­
COMPUTID Pad
CHECKED~~ __

DATE 3Ao690

t2; 2.o!

/)/z;~ Sky~::' ¥M:: 6·OW

y

D-L5A

6.3
D.ZE;

4: /,5dc:..
C~~ 75 (5:::J#/~ ClS (' -z4-zA)
P=-I,S5t vJ J tIhr'
.s~ 14iD
f{~ 775/

J),/-dt Sb/I.e:: /j/130" b,D.38

H~ .: II/Z '" '1'
(j~()

I{~ 0, Of'S

y

,:),Z

0,13
/"---./-~'1-· .

~,~/; tJ, /3 h -".-" /'~" ....."./.= /' 1,.,7 /

{),o31 A-~tJ.C&Y
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PROJECT VALLEY CAMP - DITCH D-25A RUNOFF DESIGN

5/7

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. FEEl·
MINIMUM INFILTRATION RATE= .00 IN/HR

TP;::;;
C""'v-./,0_\-

• 0504 I'-I(JURS
7:3. :~:;::::A8

OPCFS= 22.50 CFS
ITERATIONS= 8

OPIN=14.8782 INCHES
5es 6-hC)uF"

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

TIME RAINFALL
HOURS I Net-IES

RUNOFF
INCHES

R?~INFAL.L

EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRAPH

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

; ..) '-:-"'1 .6639 .0000 .0000 .0 .00..:.... ...:.. I

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 • ~':::2 .7217 .0009 .0004 22 .. 5 .00
2. 3~3 • T362 .0014 .0005 20.4 .. ():;;~

2.34 .7506 .0021 .0006 15.9 .03
2.:::::6 .7651 .0028 .0008 11.1 .04
'"") <"-7 .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 • 008~:;' .0013 .8 .10
2. 4~3 .8518 .0097 .0014 .4 .12
2.44 .8662 .011:3 .0015 '"") 1 -:~.

• k .. ._1

2.46 .8807 .0129 .0016 • 1 .14
2.47 .895.1 .0147 .0017 .0 .16
2.48 .9096 •016~1 .001.8 .0 1 7

• I

2. 4 c.? .9240 .0.1.84 .0019 .0 1 e ;
• \...1

2 .. ~11 .. 93~~:3: .0196 .0012 .0 .19
'? c: '":' .. Ct~::62 .. ()2():;:~ .0006 .0 .19..:.. ......I.L.

:2 .. 5::::; .9401 .0207 .0006 .0 .1.8
2. 5~1 .9440 .021::::; .0006 .0 .16
2.56 .9479 .0219 .0006 J(J " 1 :~:;

2.57 .9518 .. ()2~2 5 .0006 .~ .0 .11
2.58 .9557 .0231 .0006 .0 .10
2.60 .9596 .02:::;;7 .0006 .0 • (Ie?

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

HYDROGRAPH PEAK=
T I ME TO PEAK:-.=
F:UNfJFF ....,lDLUI1E=

.19 cfs:.
~? n 52 I-1CJt...tlr ·S

• V2: {k re·····F e('2 t
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Valley Camp Coal - D-29A Runoff Calculation

1" 7 ASRE~3
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D~~'SIGN STORM::: 1~55 INCHES
CURVE NUMBER= 84.8
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Valley Camp Coal - D-29B Runoff Calculation

~URVE NUM8EE~ 78.7
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?ROJECT 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

MINIMUM INFILTRATION RATE= .00 IN/HF

QPIN=11.4670 INCHES
BeS 6-hoi.it-

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

AC::CUMUL.f:~TED
TIME RAINFAL.L.
HOI...lF:S INCHES

I::;:A I NF· {~L..L.
::~:L:i\\DFF EXCESS
I !\!CHI:::S INCHES

UNIT
HYDFWGRAPH

CFS

OUTFL.O("<.j
HYDROGR~)PH

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

2.08
2.09
2.1.1
2. :1.3
2.14
2.16
..-\ 01 --7
.L .. .L I

.4067

.42;"';4

.4442

.4629

.4817

.5004­

.5192

.0000

.0004

.00li

.0020
u () () ~) ::::;

., ()()4~;;

.. ()()~':)f3

It (j()()()

.0003

.0007

.00iO
• ()O 1. ::.
.00:1.6
.00i9
.0022
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1 .41
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'-i ..~";r­
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......
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" ()
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n ()

2B.l
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'7' • :s
5.1

f';

.0

1.4

S.!

.0

.0

.0

" ()
,,' If ()

&I ()

.0

" () () (1. :~::;

., () () ~:5 ":7
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• ()()3'?'
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If ()(;2~?
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.0040
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" () () ~~:j ~::)
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:: () /-:-J ~~5 '~7

• O~.?::~S'

• ()2"76
.(nilS

"04():S
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PROJECT Valley Camo Coal - Ditch D-30 Runoff Calculation
(Continued)

313

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

t.~Cc.~!J!·tjtJLATE:~D

TIME RAINFALL RUNOFF
HOURS INCHES INCHES

RAINF(.~L.L..

EXCI::U':';
INCHFH

UNIT OUTFLOW
HYDROGRAPH HYDROGRAPH

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

=======================:=============::=========::==================...,.
~:::. 6? It c, {::,,6(> ., ()() 1~? .. 0 1. n Be;

HVDROGRAPH PEAK=
rIl"lE TO PE~~K=

R!.JNOFF VOLUr'1E:::

/.I... 50 cfs
~2" 5~:~ HOLt""f:~

n I~·l Ac n'~'-"Fet"t

.~

"
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SMUT ';h!l
COMPUTED

CHECKED---.---r--_

DATE
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70'121~~ L/73 ~ 0.00702-- ~.J.3 ~~
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PRO,JECT Valley Camp Coal - D-31 Runoff Calculations

-
AREA= 3~3 ACRES
AVERAGE BASIN SLOPE= 40.0 PERCENT
CURVE NUMBER= 84.3

~~YDRAlJl.IC L.. ENGTH= 700:, FEE:'!"
MINIMUM INFILTRATION RATE= .00 IN/HR

TP".::: "Cnb;-:i HOURS
C:::~:::: 1U:t " 4008

QPCFS= 68.46 CFB
I TERt:) T IONS::::: 8

QPIN=20.5723 INCHES
BCS 6-11 lJl..ll'-

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

t~CCUt"iULATED

TIME RAINFALL
HCll..JR~3 J NCHES

.".
F(I..Ji'·![JF'l= F.XCES;'~)

I f\i C: "1E: ~3 I t".! C~;-l F: ~3

UNIT
HYDRm-3Rl~)PH

CFS

OUTFLOI,.,!

r"c'r:::­
'....' ~ ......

2.01
2.02
2.04

2,. <)f:l
2.10
:2. 1 :l
2 n 1. ::::~

2.15
2.1.7

2.39
2.41

2" 'i·8
:2..50

2. ~:';9

2,,61

• 3626
.3835
.4044
" ~·2~53

,. ~l671
.48BO
• ~:,089
.5299
.5508

:: 8(}17
~ ~3226

.8435

.8644·
• 8853
,,9062
.9271.
.9349
. '-jl405
" e:;4·(:)2

,.9631

.0000

.0000

.0005

.0028 .
" 00LJ·6

• 009~;:;

&J ()1.23
.01.:=56

" 080'1
.0876
" 0951.
• l028
.1107
" :1.1.89
.1 l2~1~~:~

• 1. :::~04
• 1::~2B

" 1 ~'::;;-'S 1.
" 1:::::7;5
" 1:398
• 1422

.0000

.0000

.0005
,,0009
u ()() 1 L!.
.. 0018
u (>(>22
,,0026
,. (j()29

" (>(>3::::;'

a i)(;7()

.0072
" (H)75

.0077
,,0079
.. 0082
.0084

,,002::::;
:r () (; :~~ LJ.

.. 002/.1·
r. (}(}~?4

'.;f

.0
33.=,
68.5
48 .. :::::
22. ()
7.9
2.4·

-~

" .I

.0

# (>

.0

.0

.0
,,0

,,0
'1 (:

.0

/. ,,()

r. (>

.00

.00
~ (>2
" (;7

• 1:::;'
'-" 1I: .':".1.

• ·'t~::'

1" 21
1. ~~5
1.30
1 -=!'r.::;

n ....'l.....

1.• 39
:t. '1·3
1. • '18
.1 -r'-r.:. " ..::' ..:~I

I......,
" L." /

" 5:l
.. 1.1-6
.4· ...,.

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

HYDnOGI:::APH PE!~!<:::::

T J !"1F: "1"0 PEtll<:::::;
RI.JI'-.IDFF VCH.JJi"1E:;,::

:l., 4*3 ::::+~:,:

~2 l: ~5() t-JfJL\ ),.. ~:~.

" 1. ::~; {:)C: y" f:?-i=- e{::!!"C.
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COIIPUTED~
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DATE S-/

= s-.CJ a<:­
c5:"3 Cl<.,

'= tJ.1R ae-

.0-3'Zfi; P-8Z/3 (Unf/('l1lenu lJrflrM)

7ZJ1a/~a:: gLJ5.;1- ~.bCJ70Z­
(//Jd!.J}7..t/Ocd-=
dttlurot'cf -=

eN /I Q

9t:> ~.{P 0·723
70 ~3 o.o1(p

.--"'"

Q"CJ. /(P(j CAl:::: 73.&'

/kC//J;~,fCn -: /.5j>~~he'.f (10 yr, &.~)

IJrdrauJi !eP1L/!h= 8'W-I2J
slc;Je= (5ZJZ5lJ)tZS)(IOO)::: L/8.!P %

(~/~O) (S-:9)

Ru/J-o/?' tJelca£l7fa? .: tPnr ~ tJ.~t5 c~

aJ1(/~I1/Cl1a i)/;fb- ~ deJjn CC/J1klnfJi:JM
S/D~e- ~ 5(2Cb ~c>.oz5.> h;.o~ M::~ '1=--0,03

@a ~ 0,071 Y AeB
/t1?51z

D, 2. O.O/~

0.3 D,047 4::'0.257'
o. &;;, c/o 77 ..... V ~ z, 21

V LSqx5 G( Nt:) ['AJ/N6 ~}j



PROJECT

AREA=

Valley Camp Coal - D-32A, 0-328 Runoff Calculations

5.9 ACRES
AVERAGE BASIN SLOPE= 48.6 PERCENT
Cl.JRVE Nl.JMBER:~ 73.t8

STORM DURATION= 0,0 HOURS
HYDRAULIC LENGTH= 820. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0519 HOURS
C3= 71.1952

DPCFS= 85.93 CFS
ITERATIONS= 8

DPIN=14.4441 INCHES
SCS 6-hour

ACCUMULATED
TIME RAINFALL
HOURS INCHES

.. ~
RUNOFF
INCHES

RAINFALL .
EXCESS
INCHES

UNIT OUTFLOW
HVDROGRAPH HYDROGRAPH

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

2 ·30 ·7032 ·0000 ·0000 ·0 ·00
2. ~~ 7230 0000 0000 17 4 00~L · · · · n

~ 34 7429 0003 0003 65. 8 00~ · · · · ·2. 35 ·7627 u 0008 c 0005 85. 9 n 03
~ 37 7826 001 ~ 0007 7~ 6 07~ · · · ~ · J .~ · ·
~ 39 8024 0023 0009 48. 3 1~~. · · · · · ~

~ 41 8223 0034 001 1 27 6 18L · · · · · ·
~ 42 8421 0047 00 13 14 ~ 25~. · · I: ·L ·2 ·44 ·8620 ·0062 ·0015 6. 8 ·32
~ 46 881 R 0079 001 7 c 1 39~ · · L · · ~ · ·2. 48 n 901 7 - 0098 ·0019 1·3 ·46
~ 49 921 6 ()1 .9 002 1 ~ 53Lu · :, · · ~J ·
2~

~ 1 9331 0 1~0 001 3 ~ 58J · · ~L · · L. ·
-~ 53 9385 01 38 0006 0 ~,

L · · · · · ·~o2 ·54 ·9438 ·01 44 ·0006 ·0 ·49
~ ~, 9492 0 151 OO()6 0 39~ ·~o n · · · ·
~ 58 9545 0 158 0007 0 32.~ · · · · · ·0 60 9599 01 64 ()OC,"? n 27k · n · ~ · - ·0 6 1 9653 01 7 1 OO()7 0 25L · · · · · ·==================:============:==;===============================

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

2.51 Hours
.08 Acre-Feet

t'
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PIlOJlECT NO. 007. (!./OC.)
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PROJECT Valley Carno Coal - Ditch D-33A Runoff Calculat10n

AREA= 14.3 ACRES
AVERAGE BASIN SLOPE= 42.3 PERCENT
CURVE NUMBER= 83.4
DESIGN STORM= 1.55 INCHES
f.; TCiF'!"1 I>..;;:>'::;-T I Ol'·.!"'" (;;; ,,() l-mUF:<:~

~·iYI:)RAU~._I(: L.E~jG'T·.~:= 2{~)()C)v f~E:E'T'

MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .OE3LI·] HCHJRS OPCF·H::::: QPIN= 8.8588 INCHES
8CB 6-- hou Y-

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

?~CCU!"1UL.(~TED

TIME RAINFALL RUNOFF
HOURS INCHES INCHES

!::::PIINFAL.L

EXCE~3S

I!\~CHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDI=<OGRAPH

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

~.2. O~i

~~ • ()Wl

2.08
2. 1(l

2. 1 ~::
•••• , of -:,.
.Ii::'., J. '.)
....., -d c:-
•.::. at .1. ,-J
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2" 2~5
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2.3()
'. H:r/"j.1::." -..:'.£.:.
...... ·~·.I1

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

;::. :::;9
;:.4()
2.42
2.44
2.46
2.47

,,:::,;cr:l;o
.4124
• 4~:'18
.4512
.4707
.4'101
,,5095
.. 528<-7
• 54f3~~;
.5678
" 5ff"72
• 6066
• c:.,260
.6454
.6649
.6843

.7Z::::1.

.. 742~5

.7620

.7814­

.8008
• B:?02
" ~3:~~ci {S
.. B:~~;9:l
.8785
.897'-::)

.. (}(j(11

.0006

.0014

.0026
u ()f) 4 1
• (H)'j':?

.0081

.0 i ~~;:~;

.0164

.0198

.0:?:::::4

• ():315

.0407

.04;:=':i6
.. O~,:,iOB
If () 5 if.) ~;':'~

.061.9
ft (l{) :l'~3

:l () '7 :.::: (~;
.OElO:'/
.0867

.. 1.()()5

.0000

.0001
• OOO~j
.0008
u 00:l.:?
.00:1. ~5

.001 El

.. (H)22

.00:::::4

.00:::::6

.0042

.0044

.00'+7
u 004'7'
II ()(l::S:2
.0054,
': ()()S'?

" (}()~jCi

.0061
" ()()/) ::::;
.. OOt<~i
.0067
.. 0069

" ()

6.4
39.7
84.8

:1,17.3
127.7
119.'/'
101.0
7'l.0
58.:::;;
41.1
27.9
18.4
11.8

7.4­
4.6

1.7
:1. ,,0

..~.
" '._~

• 1.

I" t: ()

.0

.00.()()

.00

.09
.. 1 Si
• ::::;4

r.::.-",
II ,_J ..::.

If '74
.97

.1 ...,r",

.L ".,::. .,::.

1. • 4~~
1. .74

2.2t>
2.51
2 .. 76
:::::.00

::::: " r.;)'':i
~~ It C?()

4.12

4. 7:~;

4 .. 9'::'

t=:o .-'j ":1'
\oJ n .,::••••:'

....
.... :, ..:.. '....'
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'1 '•• )
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PROJECT Valley Camp Coal - Ditch D-33A Runoff Calculation
(Continued)

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

CFS CFS
j~Yl:)ROGRAPH HYDROGRAP~1TIME

HOURS

ACCUMULATED

INCHES
RUNOFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT OUTFLOW

::===============:===========:======================================
.9686 .1271 .0021 .0

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

HYDROGRAPH PEAK=
TIME TO PEAK=
RUNOFF VOLUME=

5_36 cfs
2052 Hours

.50 Acre-Feet
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PRO,JECl" Valley Camp Coal - Ditch D-33B Runoff Calculation

APE PI:::: 1:::; .. Lj.

(WERAGE: B(4S I l\I
CU~~:VE 1';jUMBE:P::::
DE!; I Gr,.! ETOI::;:M=::

?~CF;:EE

SLOPE= 43.5 PERCENT
86.0
1 .. ~)::; INCHES

s·rORM DURATION~ 6.0 HOURS
HYDRAULIC LENGTH= 1630. FEET
IV1INII'"H ..l!'"i JI\IFIL·rF~:PI·rlUN R(~rE::::: .00 IN/HH

TP= .. 0647 HOURS QPCFS= 156.51 CFS
I TERAT lONE,""" B

QPIN=11.5827 INCHES
beS 6-hDUI~

=============================================================;
?"iCCI...iMULP,TED

TIME RAINFALL
HOURS INCHES

RUNQFF
I !\lCI·-1EE;

RAH-.lFAL.L.
EXCEE3S
INCHES

UI\JI T
HYDFmGRfiF'H

CFS

OUTFL.OW
HYDROi3RAPH

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

j.• Hi?'
1.91
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1.96
1. • '/8
3. • \:)cj>
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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-338

Date:
Ti.me:

Computed:

05-"1"1<3. y·....89
11 : :Z4 (~1"1

DEH

GENERAL CRITERIA:

CAl.CULATION:
(ChElnnf.? I Depth)

Desiqn Flow:
Bottom itJic.ith =
Si.de Slope1:
Sirle ~3J.C'.)pf.~:2:

Fl''':i.c:tion Fi:tctOI''':
Min. Bottom Slope:
Max. Bottom Slope:
FreeboaF'd:

Depth (Min. Flow):
On.l 1. .49 ( S ) 1. .I :?=

(.:, ( I:;: ) 2 ;::=:;::::

6.60
0.0

15.0
2.0

(I. «(::;(l
0.04
0.04
0.50

0.46
O.6b6
0.668

UNITS
cfs

feet
l/ml
l/m:2

ft/ft
ft/ft
feet

feet

Requi F'f?d D~)pth:

{)rea:
Per-imEd:er:
Hydraulic Radius:
Ve 1f.3C i t. Y :
Riprap Ck (V<5?):

0.96 'feE!t
1.80 ·ft:.::
7.94 feet.
O. Z:::; feet.
3 Q t,~7 oft/sec
Not Needed

,:::;; • 67 +t / sec::
,.'Nc.t NeedE~\.J

<

CALCUL.ATION:
(Veloci.t.y Check)

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

A(F02/3::::

Requ.ixed Depth:
Area:
F'e t" i mf.::' t.E.~ t'.. :

Hydraulic Radius:
\ie 1 DC .1. ty :
Riprap Ck (V<5?):

0.4·6
0.666
0.668

0.96
:1.• 80
7.94

feet.

feet
ft.:.?

feet
feet:

.~
_ _ .._._••• _ •• _ ••••_ •••••••• ._ _ _ _ .._ _ .. .~-- .I.o-.._ -_.._--._._-__- -_-.-_ .- __ _ _.__•

DESIGN CRITERIA: Bc)t:.t:.or'i'l ~··j:.\.c!th:

~:~.idF: Slope :i.;;
[:: i d f?~ E) J C)~) <-;:.) :~:':'~ =

Min. Bottom Slope:
Max. Bottom Slope:
Ci''':<:\r'';n£" 1 DE'pth ~

(~ II ()

1 ~5. (>

0.04
0 .. 04

fE·let
l/ml
Jim:?
ft/ft
·ft./oft
fPE~t

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



IUIRSER

&8.~

CLIENT \!At I.E'( liltHP
l'IIO.IlCT ~r
PIATUllI D - 34A
PIlCI.IECT MO. <p7, II, IN)

allUT_1_OFJ-­
COMPUTID Dai
CHECKEO---:---=,...-

DATE 51J1AA189

/) :31A (i'etWnleD) - s",,~/( {1sJ1!As/~ Ar~ Irf1PJd- (J,.les 1': (~I'IJ:x;f,Qe.

A-J20/: 189"*,£X)70Z; 1,3ClC
fltD LDJ67JJ ~..(.5::::> I

SLOP£. :. /ILpO' :J{r25 ~ I<::JQ. ; 51,2'%
/,3 ~ 435CR6

t,.v;: 85 {St:L: D-1413 des'9115heefsJ
p: /,65 'I

~~r )12D)~oJ.·

(HANNa ~/~.·

,sMII1; zfo
;;~X# 2~

I£y 7RAr'!i£:)I~ .l:k-5I6AJ

1/:2,t L 575 a.

;Va bN'AJ<f, PaP;;

I"~ 1.0'

'/: o."a8'

/'



PRO,JECT Valley Camp Coal - Ditch D-34A Runo++Calculation

AREA= 1.3 ACRES
AVERAGE BASIN SLOPE= 51.2 PERCENT
CURVE NUMBER= 8S.0
DESIGN STORM= 1.55 INCHES
STORM DURATION= 6.0 HOURS
~-IY(:)~:~A(~jL._I(:: t... E:I~G·1~~1= 45()g FCE"T

MINIMUM INFILTRATION RATE= .00 IN/HR

TP= .0221 HOURS QPCFS= 44.52 CFS
I TEF<j:;TIONS::: \:3

QPIN=33.9588 INCHES
ses <:l- hou f-

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

PICCl..lr'-IUL{4 TED
lIME RAINFALL
HDUR~::; I HCHES

R{~IINFAL.L.

F~UN()FF EXCESS
I NCI-·!E~; INCHES

UNIT
HYm~:OGR(4PH

CFS

OUTFLOW
HYDROGRAPH

CFS
==============:========:========================================..... ., .::.;o(? ··:··I:::· ...-I{"~ 0000 0000 <) ()().I. " ·...),.•"'.'::' ..., · · · ·...... .. .,

:~:~ l:) -7'/ 000 :l -H
..
H) 1 44 ~5 00,'.. "

() .I. · · ·t - · ·
2 o:~; :39::::;0 OO()Cil (lOOE! 14 -:r 04· · · · ·....' ·...... OS 4 18:'::;- (lOT:' 001 4 1 6 08oL. · · · · · ....., 08 4437 0044 0021 1 12..::. .. · · · · ·
:::":":

., ..
) 4690 0072 ()()2~7 0 15" .'. ,.. .. · · · ·

,-, ::::;6 77~)O ()~:3()8 OOEl/.:l (> &:." :t.L · .. · · · ·..J
'~"l ::::;C1' ·lCt8~:' 0897· 009() 0 ~..'iLj..,::. .. " .. " .. ·."'\ 4- J. tj2:~;6 099 1 0094 (> :56.'::. · · · · · ·r-, 4::::; 8490 1088 0097 0 :::;8..::' · · · · · ·...., 4":- 8743 1 189 0101 (I 60..::. · d " · · · ·r h

, 47 E!996 1:~ci3 0 ]. 04 (> t. r·,..::. · · · .. · · ).a::.
r:i 50 9250 140(J (i 107 0 64.,:.. · · .. · .. ·
~2 ~:i::: '=i :.~; ~5 ~5 1446 0046 ::

..
~~p· · · " · ) ·r-, 54 942~~; 1476 0030 0 2:~....:. · .. · · · ·:;:';. .. ~5t; ·9492 ·1~)06 ·(>(J::~O .. 0 ·19

'--,
~)~:i 9560 1. ;':j:~)6 0030 (J 18,,::. .. · " · · ·:::: ,

:!. C}t.~:;~(i :I. ~.;67 ()():::;; 1 (> :1.8·b · .. " · ·.. (.<:; 9697 1 ~3C?'7 ()(l::::: i. 0 1 9.f::. · · · · · ·======;==================:=============::======================

H\(Di::;:(lGn(~Pi···! PE(~I<::::

·r I ivl E: ·r (j ~~' E: () t<::"
HUNOFF \iUL..Ur··iE:':::::

~:~ • ::;0 Hi:JLW' ~:=..

.0::=5 ncr-(:-?-·Ff'~f:?t "



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

Trapezoidal Channel Flow Calculations using Hannings Equation

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Ditch D-34A

[\::\ te:
TimE? :

Computed:

O~;;:;"-l'1ay-Bi7'
10: :~;5 ?'il"l

DEl-!

GENERAL CRITERIA: Dt~sic;.II"'1 Flow:
Bot.tom !J.Jidth:
~::~idf? Elopei:
:~;idE? Slope2:
FI":·.1.ction Factor:
j~inu Bc)ttom Slope:
Max. Bottom Slope:
Fr"ep!Joar"cl :

0.64
0.0
2. ()
2. ()

0.0:30
0.02
() .():~:

0.50

UNITS
cfs

feet
i/ml
11m2

ft/i:t
·ft/ft.
feet

CALCULATION:
(Ch<~nne1 Depth)

Depth (Min. Flow):
Or'! / 1 .. 49 ( S) 1/2=:

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

0.38
0.091
0.089

feet

H('2qui !'''pci Dppth:
f;re;:i:
F'f..~r· imetel"':
Hydraulic Radius:
\)e I DC i ty:
Riprap Ck (V(5?):

0.8El f€?et
0.29 feZ
1.70 feet
0.17 feet
::::~ II 22 ft:/sec
Not Needed

CALCULATION:
(Vt~locity Ch(~ck)

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

{~\ ( F: ) 2/ ::::;=

0.38
0.091
0.089

feet

:2 • :2::~ of t../ ~.=·et:

F'E?rimf.?tf?t- :
Hydraulic Radius:
\/E.~ 3. DC i t·y' ~

Ripr'ar) Ck (V':~5:?):

0.B8
0.29
1.70
0.17

fi,~et

ft2
feet
ft~et

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

f E')F3 t:
1 /en J.

ft/ft
ft./·ft
f E·?f? t.

••:: II '.J

E{c) t tc)rn V,f i d t. !"'j :
~~;idE! ~~) 1CiPi-:? 1.:
E; i ri ",,) E~~ 1 C) r::' t"::.' :2::
!1i.r·)n Bot·tom Slope:
Plaxn Bo·t·tom ~;lc)pe~

c:: j"') i:·~. rl 1"'1 t·:·::, ] r) E:'1J t. J") ::



HansER
alLEn

&lUCEUlC

D-318
lIu... Orsr: ~)(cc:PT /'C>/Z ~/bEN NDt

/tJ711L k£i4 ~ ~35.J ,007t)Z; 3,()Cl6
OA-.t:. A-e£1f -- ",7~ /00 7() Z ~ 6. 5ac.
DlSr klJ :: 2,5ac

?12E~/?= 1-55" (10 VR-tRHtZ)

Vt'£- WEJ6HrE:'b [7A..J.

CAJ
4D
90

A Q
a,s 0.155
2.6 a,713

~:: 6,(PZg

JhIJ fa.J:,m.: (p70 J

SL()P€::: Z~/o k 26 »-100 : ~~
3. 0"* 435teO -

fo,AJ~ ~CtA'T1&u: ~~ /'8'8c-fS.

(H~Oes/~f

5min:: 2~
S!Ha;x.: 5~

~/I I, I d. : 1.\z ~ .
'j =o.!J!/ "";I" /'



PROJECT Vallev Camp Coal - Ditch D-34B Run9ff 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

MINIMUM INFILTRATION RATE::::: .00 IN/HR

TF'::::: .ozn; HOURS QPCFS= 83.03 CFS
I TERAT I (JNS= 8

QPIN=27.4469 INCHES
8CS 6-hoLw

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

T 11'1E
HOURS

ACCUMULI~ TED
RA I NF{.:lL.L

INCHES
RLiNOFF
I NCI:IES

RAINFAl_L
EXCESS
INCHES

UNIT
HYDROGR{~F:'H

CFS

OUTFLCJ\.LJ
HYDROGRf~PH

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

.'. lht.y~ · ~;~ (:;6 :~~~ ·0000 ·0000 ·0 ·()(}

:l. '7 'i ::':'~ "7 ()4 0000 0000 40 6 ()()
" ." · · · · ·

1 ·72 ·2744 .0000 ·0000 8:::; ·(I .00
1 • T':: .2784 .0000 ·0000 58 ·6 ·00
1 75 2824 .0002 0000 26 ... 00· · · · l ·
1 "')"l

:~t:~t)·~+ OOO:::!; 0000 9 t:,. 01· ,I \:"J · · · · ·
1 78 290~3 0004 0001 '''- .0 o:~· · · · '-' ·1 7't 2't45 OOO::i 0001 0 02" " · · · C~ ·1 80 29B~j 0007 0002 r., 0::;· · · · ·L ·
j.

" 82 ·3():~~:i ·0009 ·0002 .0 ·0:::;

'-' 42 8357 1694 0079 .0 1 71...:.. " · · · ·
2 • 4~:) ·8514- ·1774 .0080 .0 l ·74
r., 45 \3671 1855 0081 0 1. 7'7.,::' " · · · · ·::: ·46 ·8827 · i 9~::.t; ·00B3 ·0 1 ·80
2 47 .8984 :2021 0084 (I 1 8'"'.'· · · · · ...-,...,

49 9141 2106 0085 0 1 8~:;.,;:. · · · · · ·r)
~;C; 9297 :2 192 0086 0 1. .88,.:.. · · · · ·

'-' ::.i 1 ;:;)~:;42 221 7 0024 0 1 6;:.;..::. " · · · · ·
:~ ·~5::::~ ·c.1:384 ·:',224<) ·0024 ·0 1. ·14
:2 ·~:,it:j. ·;;:/4,26 ·2:264 ·0024 ·0 ·78
~l :.::'J ~.:.:.~i c,ii4-69 228B 00:24 .0 61..::. · · · · ·:-..

~57' "=f~:5 j, 1 :2::::; :1. :I. 0024 r-' r:::"i:::'..::. · .. " · · ".1 "
...J __J

"., I;;,-,.·N,
9~55:~; :~~ ::::; :~; :.~; 0024 ('l :54..::. · ..._!(:J · " · " ·

::::::::::;:::::::::;:::::::::::::::::::-.=:::::::::::::::==::::::::=:::::::::::::::::::.::::::::::;::::::::::::;;:::::::::::-.:::=::::::::::;:;;==::::::::::;::;:==:.-::=:::::::===e==:'-===':==:::::=::::T=:::'::':'~=::::

.~

HYDROGRAPH PEAK=
r I i"iF TfJ F'[{1K::-_c

!::;;LiI\lDF::-F VOL.Ut'IE::::

1.B8 c:+s
:2. ~:iO HCH..lj'''':,

!t :t~"j (1cr-f.·::'·-FeE:~t.



Tr";:;,!J('::2ZDida 1. Channe 1 f"-lov-,I Ca 1 CLl].;::l tions, us.i..r'lc:j Mannirlg~; Eouat ion

Client~ Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Ditch D-34B

:O;::,te ~

T imf?:
Comput.ed:

UNITS

i. 1: 08 Ai'1
DEH

GENERAL CRITERIA:

CALCULATION:
(Channel Dept.h)

DE~sign Flow:
Bot. tom v.Ji d th:
Side Slopel:
Bi.de Slope2:
Fr-iction Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Freeboard:

Depth (Min. Flow):
Qn/l.49(S) 1/:;;~:::-~

A(R)2;:~;'::::

1.88
0.0
2.0
2.0

0.030
0.02
0.0::,;
0.50

0.58
0.268
0.274

cfs
feet
llml

ft./ft.
'ft/ft.
feet

feet

Requi n~\d Dept.h:
At"'ea:
Per imeter":
Hydraulic Radius:
Velocity:
Riprap Ck (V<5?):

1.0El feet
0.67 ft2
2. ~j9 feet
0.26 feet
2.79 ft/sec
Not Needt?d

,4.08 f t/S(?c

,:Not Need£~d.

CALCULJH I ON:
(Velocity Check)

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

?-\ ( R ) ~z 1 ::~;::::

Requir-'ed Depth:
An:::·a:
Per imeter":
Hydraulic Radius~

'v'elocit.y:
Riprap C~( (V<5?):

.~

0.48
0.170
O. 1 c:;:':5

0.98
0.46

0.21

'feet

fef.?t
'ft.2

'feet
feet.

...._ - --~.--_._ _ , _ _ __.- _ __ ---_ ___._ __ _ _._".__ - _ _ __ - _ _ ..

Bot t.Dm \,1J:i..d th ~

Side SlDPE~ :i:
~:;id~'0 E, 1 C)PE' :'?:
Min. Bottom Slope:
Maxp Bottom Slone:
Chi::;.nnp 1 DE'p t.i··; ~

F;.~ .i r} t'- ~.:;!. r::; ~:

0 .. 0
2" ()
:·,2 It ()

() a ()~2::

O. O~:;)

-t-f:?!2t.

limi
1/m2
ftift:.
-ft/+t.
fE'f9"!:..



IUIRSEI\
aLLEn

& LUCEmc

.....,.-'-Ol'~
COWUTeO 1Jelf
CIlllCttlO~

OATe '5~Cf1

~~t»?II2Y~: j)-'(Z- /)-37- D-35
J ~

)f26Ij: 1,t.PI.JcJ?eS (3.clot: e/~f{)(.6~ 0,7ac
SwPc; t.cllo~Z6*IOD ~ 3&,3~

~ (p "*"43!Q() t'AJ
JlyIJ ~11f': //50 ' <f()
~~% ~

1'= /,55,J

reeh'flfed)

A Q
3,? o.7Z3
O,? 6.481--Q: 6,&~

I
'/; D.l.Jfi

120~ ~..e£l>lCnON,' iP :; 3, /)(!fs

IflA?JPEL 086-0 .:

;)MttJ;;5I11Mc;' 2~ /:;:;0, ff1:-Z) 1.:.0,03

(he. 72~~{1#ffVpez.

d ~ 1.2' I

/'



PROJECT Valley Camp Coal - Ditch D-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:::: .047::l; HOURS
C3= 78,,1173

QPCFS= 73.51 CFS
ITEFlP,TIONf;= E3

QPIN=15.8485 INCHES
8CS 6-hour-

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

{-iCCLJ!"1Ul..J~TED
TIME RAINFALL
HOURS INCHES

RUNOFF
INQ'-1ES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDROGRf".:jPH

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

1 ·~5(7; ·:~:~:;t~6 ·()OOO ·0000 ·0 ·00
1 t>l ~;~j.j. :I.

._N.
0000 0000 14 9 00· · .,:;. · · · ·

1 ·62 ·24::;9 .0000 ·0000 56 ·:3 .00
1 .64 • 25()5 ·0000 .0000 73.5 .00
1 ·66 ·2~55t ·0002 ·0001 62 ·1 .00
• 67 :::~59f3 O()0:2:; 0001 41 3 01.t · · · · · ·1 /:..,9 .2t:044 0005 0002 ·-t-;r '7 .. <)2· · · .L..';'- •

1 '70 :?69 1 0007 0002 12 ~l 0::::;· · · · ·..::. ·i ·I":~ ·:~73'7 ·0009 .0002 5 ·8 ·04
1 ·73 ·2784 ·0012 ·0003 2 ·6 ·05
1

_r;:,.w 2830 0015 0003 1 1. ()f.;)· I ~I · · · · ·< 77 .2877 0018 0003 t::' 07J. · · · ·oJ ·1 ·78 ·29~~3 ;I (H)22 ·0004 ·2 ·08
1. ·80 ·2969 ·002(-:.. ·0004 ·0 ·09

...:; 40 81 19 1850 0097 0 2 71..:.. · · .. · · ·' .... 41 8:::::00 1949 0099 0 '.... 76..::. · · · · · L. ·
~, 4::::; 84EH 2049 0101 (I 2 82..::. · · · · · ·
~? 4-4 E~6t.~:-~ 2151 0102 (I ~-. 87" " · · · .'::. ·
2 46 E~B43

....., .....,c=a;:- .0:1.04 0 2 c.~ ~'::.. .. · ..::."::' .._}"".} · ·r, 4B C.i02:~~; 2360 O:l.O::i i) ~2 97.,=: .. · · · · ..
2 49 9204- 2467 0:1.07 .0 -:r 01· .. .. · "._' ·
:~~ 5:i. 9~~~:2:~~

~"i;;;;' -:J' •• ,"./ 0071 0 .':'" 00· .. .. ",::'\•..1'••:' I · · ,..:1 ·:(~ ~:l:: '::f :::~; 7 :;~ ~1~:~51~'7 0029 .• 0 ,"" T!· · · · .1::. ·"':', ::i4 94:.? 1. :?~::i9,"::' 0029 " 0 ~) :2:;0.,:.. " · · · · , '"-. ·
~.2

1:;;'1';;' ''14'70 2f.)26 00::::'0
:.~ 0 1 78· ~.J \._, · · · · ..

rat 1::.-''':/
9~"i:i. '=)) ~?f.')~5~5 00:::;0 (1 :i. 39.,::. "

•.•.,l I .. .. " · ·
:2 · ~~:; ':~ ·(?~5{~! -;:;-

"
:2t.~,Ei~:.=5 ·00:::::0 ·0 :I. · .1. ..:+

============================:::====================:================
!·-IYDI::::DGF;:AF'H f~'E("~!V":::

'r I ""1 F 'r CJ F'Efd<="
F;: i...! \•...!nF ;::. \/ Cl LOot,! Iv!F :::::

:::;;.01 cfs
:2. 49 iOo·jDUi~~:.



Trapezoidal Channel Flow Calculations using Mannings Equation

Client~ Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Ditch D-35

DB.te:
Tim€~ :

Computed:

O~:)·-·r·1ay-B9
:I. i ::::;; 1 AI"j

DEH

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

Desiqn Flow:
Bottom Width:
Side Slope1:
Sith;! [.)1 cJpe~~:

Frict.ion Factor:
Min. Bottom Slope:
Max. Bottom Slope:
Ft-eeboat"-d:

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

3.00
0.0
2.0
;~ .. (j

0.030

0.02
(I. ~5(1

0.69
0.428

Uf\.IITS
cfs

feet
limi
11m2

ftlft.
ftift
feet

feet

Requi I'"'f:"~d DE':!pt.h:
{-irea:
Perimeter:
Hydraulic Radius:
Velocit.y:
Riprap Ck (V<5?):

1 .. 19 feet
0.95 ft2
3.09 feet
0.31 feet
3.15 ft/sec
Not Needed

CAL.CULATION:
(Velocity Check)

Deptt-, (Ma>:. Flo'w):
Qn/1.4Cj(S) 112=

A (R) :2/3=:::

0.69
0.428
c) # 4·:3: :=.1

feet

~:;:equired Df:~pth:

Plrea:
P(~r·imetel~:

Hydraulic Radius:
'v'elocitv:
Riprap Ck (V<5?):

1.19 feet
0 .. 9::) f t2
:::;; .09 feet
O .. ~~:'l feet
,:3.1:'":5 ft/sec

,.'(\lot Needed,.
....__••_ •••••_._ _._._._••0- _ •••••••_ •••_ _ ••_ ~_~ _ _ -_••••~ •• -.., ---- - ••-- -.- -.-- - - - ••••---- - _._••-

[)ESI(3N (~RI'rERIA:

~::;.ide ~;lDpE:' i. ~

~;i.dE' SlopE~ 2=
Min. Bottom Slope:
Max. Bottom Slope:
C:: h ;::!. r'! n <:..::. 3. I) (.:.~ r:) t.~ ''''1 ~

j..;~ j. i:::= I'-" E~ r::' ~

(> If ()

::? .1 ()

().0:2
() .. (}:~:':

J .: :t .-::/

·fE!i;"t.
l/ml
l/m:?
ft/ft
+t:./+t.
+E~E:·t



....1T-401'~
coMPUTe~l(r­
C"'CKe~D~;;--_

DATe

.{ {Pnrltn/(JnU /)/*£)
701z2/ iZt&l..... S-/7 ~ t).~7£;2 :: b.. 7 at;,

t/J7cq.f1 ~>: 3/6 = 1,9 CU-
ds/- ~:.- =- (J,B a"

Hansm
aLLEn

& LUCEIRC

eN /l GO

9'0 (),3 0.723
7tJ /·7 o.M~

a

Q" tJ. -Z~2. DI:: 79.CJ

)?/UtjJ/i;Jm= /.~//t~ {IO yr/~hl}

h'ldrout!c ILH~-; 5.56~

..r~ t = fJ;P7d)CZS-){IOO) =- tt6,3 -]
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PROJECT Valley Camp Coal - D-36 Runoff Ca culation
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?ROJECT 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
C!.= 80.3596

QPCFS= 61.65 CFS
I TERAT IONS:::: 8

QPIN=16 .. 3034 INCHES
8CS 6'-hour

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

TII"!E
HOURS

ACCUI·1ULATED
RAINFAL.L

INCHES
RUNOFF
INCHE~3

RAII'·.IFALL
EXCESS
INCHES

UNIT
HYDROGRAPH

CFS

OUTFLOW
HYDRfJGRAPH

CFS
=====================================================:=~=:======
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c.- 00· "-''\oJ · · · .L. ·..J ·
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1 ·":"0 :::::::;70 ()()():~~ 000 1 L":· ..., 1 00·\.HI ., · · · \.J.l~: · ·
:t ·6 1 ·~24 1 ~; ·ooo~:; ·0001 ::':~4 ·7 ·01
1 ·62 " ::: L~ t:.~1 1 ·0005 ·000:2 19 ·8 ·02
1 64 ~:2~.5()6 ()()()'7 0002 i 0 .-, (C· · · · ·..::' ·1 ·66 ·:2551 ·0009 ·0002 4 ·9 ·(}L~1 67 :?596 00 ·1 .-', 000::::; :--;. .-) 04· · · J. .,::. · .... ·.... ·
1 69 :2641 00 1·-:'- 0003 9 05· · · d · · ·
1- ·70 ·268t.l ·0019 ·ooo~::. ·4 ·06
1 '7:~~ :27::~1 ()(l22 0004 '? 07· · · · ·.I:.. ·
1 ·7::::~ ·2777 ·0026 ·0004 ·() ·08

.-, 4 1 Er.?31 2 109 0 10 1 0 r-• 38..:.. · · · · · ..::. ·
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Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: D-37

DEI tE': O~5--I"iC::'1Y"-B9

Ti,mE'?: 08::1.2 A1'1
Computed: DEI-!

......
GENERAL CRITERIA:

CALCUL.ATION:
.: Channe 1 Dej::)t.h)

Design Flow:
Bot tom\.<Jidth:
Sidt? Sloped.:
Sigf.? Slope2:
FF"ic tion Fac t.!:.1r-:
Min. Bottom Slope:
Max. Bottom Slope:
Fr-e€"-:!boar-d:

Depth (Min. Flow):
Cir..,/1. 49 (S) 1/2=-.;:

(~ ( R ) ::? j :::.:::

2.60
0.0

15 D ()

:? .. (j
() tl ()3(i

0.02
0.18
0.50

0.37
0.~;7:1.

() R :~::'7 1

UNITS
c:fs

of E::f::~ t.
1/011
11m2

ft/ft
'ft/ft
ff:!et

feet

F;;equin2cl Dept.h:
(-ir-ea:
Per' imetE~f-:
Hydr-aulic Radius:
Velc,ci ty:
Ripr-ap Ck eV<5?):

O. 87 h~E~t

1.16 ft2
6.37 feet
0.:1.8 feet
2.25 ·f t/ ~:;ec

Not Needf:.~d

CAL.CULATION:
(Velocity Check)

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

Pi (P) 2/3=

() u 25
0.124
()" 125

feet

Requin.?cj Depth:
?'~r'ea :
F'(~t- imett:"?r-:
Hydr-aulic Radius:
Vf:.~loc::i.ty:

Ripr-ap Ck (V<5?):

0.75 fE'fo.?t
0.51 ft2
4- • 2 ~~; of t?f-:? t. ~E1-. IDa 1-+(6 H- -
0.12 feet
;S .10 ft./sec B~ DO\' tJPPQ2.

,"r-'G'CI'li """'('j' S"'f"eeP~
t rh_ '.,'''~'' "•.~ -.~

..~. ~ "------."

Bottom l'·J:i.dtt'l:
~3 :i. Cl (':2 ~3]. C) I:::t Ef :l:
~~3 i c.1 £~~ ~)], () DE'~ :?::
Min. Bottom Slope:
Max. Bottom Sloce:
Cl''';",nn~:?1 DE'pth ~

0" ()
:1.:::'=;,,0

../ " ()

0.02
O. 1. f3

fF:!et
l/m:i.
:I. /m:~

oft./·ft
it/ft



f'ROJECT ValleY Camp Coal - Upper Section Di tch 0-37 Runoff predicti.Onfj;/

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

TF':":: .0240 !·-lDUnf3
C:3= 154.07'71

QPCFS= 43.18 CFS
I n:=::RAT IONS:::; 8

QPIN=31.2593 INCHES
ses 6-hour··

==============================================================
ACCU!"iULATED

TIME RAINFALL
HOURS INCHES

F(UNDFF
INCHES

RAINFALL
EXCESS
INCHES

UNIT
HYDROGRr:),F'H

CFS

OUTFLOvJ
HYDROGR(4PH

CF~1

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

; ~:5LJ. 2197 0000 0000 ·() ·00.. · · · ·
1 ·:::i(:., ·2~::6? ·0000 ·0000 4::::; ·2 ·00
1 58 2:338 0001 0001 1 "=f 9 00· · · · "-' · ·
1 61 240C;' 0003 .0002 1 <:. .00· · · ·.:..J

1 ·63 ·2479 ·0006 .0003 ·1 ·01
1 ·<::,t.)

"
:::~5~~j() r. 0009 ·0004 ·0 " 02

~. ";r i:: 7'59 1 1749 0 148 0 8'.,:"- ·...)",J · · · · · .0
,..,

:~~;8 786b 190i 0152 0 89L. · · · · · ·
2 ·40 ·81 ....1-2 ·2057 ·0156 ·0 ·91
'":' 4"·) 8417 2217 0:1.60 (1 ·en;"". · · · · ·
2 4"'::' 8692 ~~381 0164 0 9t::"· "~, · · · · · .J
,.., 47 t196~7 2548 01 67 0 97..::. · · · · · ·
-"7' 49 S!~Z4:2 :27l r·' 01 70 0 9 ....•..:. · · .. c' · · · .7

2 C:-"••~ 935 1=j 2791 007~'::; 0 58· ,_I"::' · · · · ·,.., 54 9433 2838 .0047 0 -::-::..::. · · · · · --10_"
...., c:--, 9507 2885 0047 0 28..::. · , ...Il · " · · ·
2 ·59 ·I::; ~.~ ~~3 ::~~ ·293:7:~ ·0047 ·0 ·28
,..,

6l 9f.)~j6 2<":)80 0048 0 28.,:: · .. · · · ·'-, 64 C"i/::=:':i. 5028 0048 (; :·~~::3..::. · " · · · "
==============================================================

HYDROGRAPH PEAK=
T I !....IE 'TO PE?~!<>::

F(UNOF·;:: VCtI... Ul'iE::::

.90::1 c f:::.
2.49 HLiUt-:::;

,,08 PIC f""f.~-·~-::·eE?t "



Tr'·a,pf.'lfzc::.i.d,::Il CI"'161!',r1E'l F], Dv·! Ca:l. eu 1at.ions us;.i.nq j'1anninq':; EClua tio\":

Client: Valley Camp Coal Company
Project No.: 007.11.100

Channel Section: Upper D-37
T.i. iTH;? :

Computed:

() ~;::' .... !Vi <:~ v·.... 8 i:i

08: :Z7 Ar'l
DEI-!

GENERAL CRITERIA: Desiqn Flow:
Bot.tom vhdth:
Side Slope1.:
f:;ide S.l. ope:;;;~:
Fy<ic t.ion Fac tor:
Min. Bottom Slope:
Max. Bottom Slope:
Fy"eE?boay"d:

(1.9'-::;

0.0
15.0

2,,()

0.030
0.18
0.18
0.50

UN I 'rs

·t~E~et

11m:!.
:!. / m:::

ft./ft
ft../ft.
feet.

CALCULATION:
(Cl-Ianne 1 Depth)

Depth (Min. Flow):
Qn/l.49(S):!..i2==

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

0.17
0.047
0.047

feet

F<equin~:'d DE'pth:
Ar"e.::I :
F'erimeb:~r :
Hydraulic Radius:
Velocit.y:
Riprap Ck (V<57):

0.67 i=eE:'t:
0.25 ft2
2.94 fE'~et.

0.08 feet
4.0:3; ·f t/sec
Not Needed

CALCULATION:
(Velocity Check)

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

A (FO 2;:::!;:::

0.17
0.047
0.047

F'et-imeter:
Hydraulic Radius:

0.67
(). ;:~5

2.94
0.08

fef~t

ft2
fE?et
feet

4 • O~.::. f t. / ~::;ec:

)Not NE~eclf.·~c:1
,.

\./elClc::i.ty~

Pi. pY-ap Ck
:.~'........_--_ __ _.__ -_ _ _ -- _~ _._._ -.- _._ _ _ - _-; ----.__..__._.__ - __ ~.......•.......__ _._ - _ - __ .

-

E:nt t:.om L~jid th:
'd:i.di~ blDPf.? :i.:

Min. Bot.tom Slope:
Max. Bottom Slope;
Charl!'''IE'], Df:2iJth:
F;~ :.!.. p ".. ~':':' p ~~

0.0
l::'i.O
2.0

o .1G
O.lB
(Jub'?
Not

l.inl:!.
1 / m~,?

ftift
+t/+t




