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{_nty  Valley Camp Coal Company - Stace Discharge Hydraulic fnalvsis - Sediment Pond 004F

rojects 007.11.200
#*~ 1 August 17, 199¢

YT Flow Equation: B=CL{H}$13/2  Where: £=3.27+0.4H/¥

ritice Flow Equation: 8=C"A(2gH)11i/2 L= 0.6

5 nel Weir Flow Equation: @=C°L{H)}133/2

ipe Dia ¢ . 1.5 feet

Z Elev: 8874.9 feet {msl)

5 Elev: 8875.9 feet {msl)

%an Wdth: 10 feet

gir firea: 1.77 teet sgquared

—weir Weir Heir Flow Orifice  Governing Channel Channel Flow Combined
Stage Head {ft) £ 8{cfs)  Flow (cfs) Flow {cfs) Head {ft) ' 8(cfs)  Flow {cfs)

_JB874.9 0.0 3.27 0.00 0.00 0.00 0.00 0.00
8875.0 0.4 3.28 0.49 2,469 0.49 0.00 0.49
1875.1 0.2 3.29 1.38 3.8 1.38 0.00 1.38
1873.2 0.3 3.3 2.33 4.66 2,55 0.00 2.55

—B8875.3 0.4 3.30 3.94 3.38 1.94 0.00 3.4

. 8873.4 0.3 3.3 3,392 6,02 5.52 0.00 5.92

. 187585 0.6 1.32 7.27 6.99 5.%9 0.00 6.39

—d873.4 0.7 3.33 9.18 1.12 7.12 0.00 7.12
8875.7 0.8 3.3 11.25 7.6% 7.61 0.60 7.61
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- 350 West 2700 South Billings Great Falls
Chen -N orfhern 4 Inc. Salt Lake City, Utah 84115 Boise Helena

Casper Phoenix
801/487-3661 Colorado Springs Pocatello
Denver Rock Springs
- Elko Salt Lake City
Evanston San Antonio
Gilette Tri Cities

Glenwood Springs Yakima

January 31, 1989

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

— Job No. 515889

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

Attn: Mr. Marv Allen
— Gentlemen:

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 o Moist Unit Saturated Unit
Pond No. psf Degrees Weight, pcf weight, pct
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 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 (downstreanm) 1.5
3 1.8H:1V (downstreanm) 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 Dperformed to assess the stability of
Sedimentation Pond 3 under static and dynamic steady-state seepage
conditions. Analyses were performed for Pond 3 rather than Ponds
1 and 2 due to the steepness of Pond 3 slopes despite the fact that
the embankments for Ponds 1 and 2 are 1 and 4 feet higher,
respectively. For the dynamic analydes, 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.

Sincerely,
CHEN-NORTHERN, INC.

:?ﬁvf Dean B. Griswold

i S
DBG/cs SIIRNRO\ d
Rev. b FEOY M o
- PY Fogames

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
DRAWDOWN; UPSTREAM; POND 1A

BOUNDARY COORDINATES

6 TOP  BOUNDARIES
6 TOTAL BOUNDARIES

BOUNDARY X-LEFT Y-LEFT X-RIGHT Y-RIGHT SOIL TYPE

NO. (FT) (FT) (FT) (FT) BELOW BND
1 .00 33.00 27.00 46.00 1

2 27.00 46.00 35.00 49.00 1

3 35.00 49.00 43.00 51.00 1

4 43.00 51.00 55.00 51.00 1

5 55.00 51.00 72.00 45.00 1

6 72.00 45.00 100.00 42.00 1

ISOTROPIC SOIL PARAMETERS
1 TYPE(S) OF SOIL

SOIL  TOTAL SATURATED COMESION FRICTION  PORE  PRESSURE
TYPE UNIT WT. UNIT WT. INTERCEPT  ANGLE PRESSURE CONSTANT
NO. (PCF) (PCF) (PSF) (DEG) PARAMETER .(PSF)
1 112.0 126.0 400.0 22.0 .00 .0

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

UNITWEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY & COORDINATE POINTS

POINT X-WATER Y-WATER 1
NO. (FT) (FT)

1 .00 33.00

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.

100 TRIAL SURFACES HAVE BEEN GENERATED.

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

AND X = 15.00 FT.

PIEZOMETRIC
SURFACE
NO.

1



30.00 FT.

EACH SURFACE TERMINATES BETWEEN X
. 70.00 FT.

AND X

nou

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. (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
3 59.21 49.51

*kk 2. 132 *kk



--SLOPE STABILITY ANALYSIS-~
SIMPLIFIED JANBU METHOD OF SLICES
IRREGULAR FAILURE SURFACES

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

BOUNDARY COORDINATES

7 TOP  BOUNDARIES
7 TOTAL BOUNDARIES

BOUNDARY X-LEFT Y-LEFT X-RIGHT Y-RIGHT SOIL TYPE

NO. (FT) (FT) (FT) (FT) BELOW BND
1 .00 33.00 26.00 33.00 1

2 26.00 33.00 50.00 46.00 1

3 50.00 46.00 55.00 48.00 1

4 55.00 48.00 63.00 48.00 - 1

5 63.00 48.00 68.00 46.00 1

] 68.00 46.00 76.00 40.00 1

7 76.00 40.00 85.00 35.00 1

ISOTROPIC SOIL PARAMETERS
1 TYPE(S) OF SOIL

SOIL  TOTAL  SATURATED  COHESION FRICTION PORE PRESSURE
TYPE UNIT WT. UNIT WT. INTERCEPT ANGLE ~ PRESSURE CONSTANT
NO.  (PCF) (PCF) (PSF) (DEG) PARAMETER (PSF)
1 107.0 123.0 150.0 31.0 .00 .0

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

UNITWEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 5 COORDINATE POINTS

POINT X-WATER Y-WATER
NO. (FT) (FT)
1 .00 33.00
2 26.00 33.00

3 50.00 46.00

4 68.00 46,00

5 85.00 35.00

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

100 TRIAL SURFACES HAVE BEEN GENERATED.

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

PIEZOMETRIC
SURFACE
NO.

1



AND X = 30.00 FT.
EACH SURFACE TERMINATES BETWEEN X = 48.00 FT.
AND X = 85.00 FT.

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

8.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

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

FATLURE SURFACE SPECIFIED BY 7 COORDINATE POINTS

POINT X-SURF Y-SURF

NO. (FT) (FT)
1 23.33 33.00
2 30.94 30.54
3 38.94 30.92
4 46.28 34.10
5 52.02 39.67
6 55.42 46.91
7 55.50 48.00

dekdk 1 _248 *kk



--SLOPE STABILITY ANALYSIS--
SIMPLIFIED JANBU METHOD OF SLICES
IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION  VALLEY CAMP SEDIMENTATION POND NO. 3A;
RAPID DRAWDOWN; 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) BELOW BND
1 .00 42.00 17.00 42.00 1

2 17.00 42.00 25.00 47.00 1

3 25.00 47.00 36.00 53.00 1

4 36.00 53.00 38.00 56.00 1

5 38.00 56.00 56.00 56.00 1

6 56.00 56.00 60.00 53.00 1

7 60.00 53.00 67.00 48.00 1

8 67.00 48.00 79.00 43.00 1

ISOTROPIC SOIL PARAMETERS

1 TYPE(S) OF SOIL

SOIL - TOTAL  SATURATED COHESION FRICTION PORE PRESSURE PIEZOMETRIC

TYPE UNIT WT. UNIT WT. [INTERCEPT ANGLE  PRESSURE CONSTANT
- NO.  (PCF) (PCF) (PSF) (DEG) PARAMETER (PSF)

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

UNITWEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 7 COORDINATE POINTS,

A

POINT X-WATER Y-WATER
NO. (FT) (FT)
1 .00 42.00
2 17.00 42.00
3 25.00 47.00
4 36.00 53.00
5 60.00 53.00
6 67.00 47.00
7 79.00 43.00

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

100 TRIAL SURFACES HAVE BEEN GENERATED.

SURFACE
NO.

1



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

*kk 1.284 *¥x



--SLOPE STABILITY ANALYSIS--
SIMPLIFIED JANBU METHGD OF SLICES
IRREGULAR FAILURE SURFACES

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

BOUNDARY COORDINATES

6 TOP  BOUNDARIES
6 TOTAL BOUNDARIES

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

> 65.00 49.00 73.00 46.00 1

6 73.00 46.00 100.00 33.00 1

ISOTROPIC SOIL PARAMETERS

1 TYPE(S) OF SOIL

SOIL  TOTAL  SATURATED  COHESION FRICTION PORE PRESSURE
TYPE UNIT WT. UNIT WT. INTERCEPT ANGLE  PRESSURE CONSTANT
NO.  (PCF) (PCF) (PSF) (DEG) PARAMETER (PSF)
1 112.0 124.0 400.0 22.0 .00 .0

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

UNITWEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 4 COORDINATE POINTS

POINT X-WATER Y-WATER E)
NO. (FT) (FT)

1 .00 42.00

2 28.00 45.00

3 73.00 46.00

4 100.00 33.00

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

100 TRIAL SURFACES HAVE BEEN GENERATED.

10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED
ALONG THE GROUND SURFACE BETWEEN X .00 FT.
AND X 28.00 FT.

PIEZOMETRIC
SURFACE
NO.

1



42.00 FT.

EACH SURFACE TERMINATES BETWEEN X
- 70.00 FT.

AND X

Hon

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. (FT) (FT)
1 .00 42.00
2 7.07 34.93
3 15.99 30.41
4 25.87 28.88
5 35.74 30.50
6 44.62 3.1
7 51.62 42.25
8 55.95 51.00

kkk 4. 143 *kk



--SLOPE STABILITY ANALYSIS--
SIMPLIFIED JANBU METHOD OF SLICES
IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION  VALLEY CAMP SED. POND 2A; DOWNSTREAM SLP;

RAP. DRAW.
BOUNDARY COCRDINATES
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
NO.  (PCF) (PCF) (PSF) (DEG) PARAMETER (PSF)

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

UNITWEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 7 COORDINATE POINTS «

2

POINT X-WATER Y~WATER
NO. (FT) (FT)
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.

100 TRIAL SURFACES HAVE BEEN GENERATED.

SURFACE
NO.

1

‘-



10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED
ALONG THE GROUND SURFACE BETWEEN X = .00 FT.
AND X = 35.00 FT.

EACH SURFACE TERMINATES BETWEEN X
AND X

50.00 FT.
80.00 FT.

n oo

UNLESS FURTHER LIMITATIONS WERE IMPOSED, THE MINIMUM ELEVATION

AT WHICH A SURFACE EXTENDS IS Y = .00 FT.
8.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

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

FAILURE SURFACE SPECIFIED BY 8 COORDINATE PQINTS

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

t kR 1 . 456 *kk



DRAWDOWN

--SLOPE STABILITY ANALYSIS--
SIMPLIFIED JANBU METHOD OF SLICES
IRREGULAR FATLURE SURFACES

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

RAPID DRAUWDOWN

BOUNDARY COORDINATES

6 TOP  BOUNDARIES
6 TOTAL BOUNDARIES

BOUNDARY X-LEFT Y-LEFT X-RIGHT Y-RIGHT SOIL TYPE

NO. (FT) (FT) (FT) (FT) BELOW BND
1 .00 38.00 21.00 43.00 1

2 21.00 43.00 33.00 48.00 1

3 33.00 48.00 44.00 56.00 1

4 44.00 56.00 62.00 56.00 1

5 62.00 56.00 64.00 53.00 1

6 64.00 53.00 83.00 42.00 1

ISOTROPIC SOIL PARAMETERS

1 TYPE(S) OF SOIL

PID

SOIL  TOTAL  SATURATED  COHESION FRICTION PORE PRESSURE PIEZOMETRIC

TYPE UNIT WT. UNIT WT. INTERCEPT ANGLE  PRESSURE CONSTANT
NO.  (PCF) (PCF) (PSF) (DEG) PARAMETER (PSF)

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

UNITWEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 7 COORDINATE POINTS

POINT X-WATER Y-WATER P
NO. (FT) (FT)

1 .00 38.00

2 21.00 43.00

3 33.00 48.00

4 52.00 53.00

5 64.00 53.00

6 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.

100 TRIAL SURFACES HAVE BEEN GENERATED.

10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED

SURFACE
NO.

1



’

ALONG THE GROUND SURFACE BETWEEN X

EACH SURFACE TERMINATES BETWEEN X

= .00 FT.
AND X = 30.00 FT.
= 41.00 FT.
AND X = 75.00 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

FIR

ST.

FAILURE SURFACE SPECIFIED BY 8 COORDINATE POINTS

POINT

*kdk

NO.

O~NOOWVPAWN =

X-SURF
(FT)

10.00
17.54
25.52
33.36
40.49
46.38
50.61
51.05

1.484 *e

Y-SURF
(FT)

40.38
37.69
37.12
38.7
42.34
47.75
54.54
56.00



--SLOPE STABILITY ANALYSIS--
SIMPLIFIED JANBU METHOD OF SLICES
IRREGULAR FAILURE SURFACES

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

BOUNDARY COORDINATES

8 TOP  BOUNDARIES
8 TOTAL BOUNDARIES -

BOUNDARY X-LEFT Y-LEFT X-RIGHT Y-RIGHT SOIL TYPE

NO. (FT) (FT) (FT) (FT) BELOW BND
1 .00 42.00 17.00 42.00 1

2 17.00 42.00 25.00 47.00 1

3 25.00 47.00 36.00 53.00 1

4 36.00 53.00 38.00 56.00 1

5 38.00 56.00 56.00 56.00 1

6 56.00 56.00 60.00 53.00 1

7 60.00 53.00 67.00 48.00 1

8 67.00 48.00 79.00 43.00 1

ISOTROPIC SOIL PARAMETERS
1 TYPE(S) OF SOIL

SOIL  TOTAL  SATURATED  COHESION FRICTION PORE PRESSURE
TYPE UNIT WT. UNIT WT. INTERCEPT ANGLE  PRESSURE CONSTANT
NO.  (PCF) (PCF) (PSF) (DEG) PARAMETER (PSF) .

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

UNITWEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NG. 1 SPECIFIED BY 2 COORDINATE POINTS.

4

POINT X-WATER Y-WATER

NO. (FT) (FT)
1 .00 42.00
2 79.00 43.00

A HORIZONTAL EARTHQUAKE LOADING COEFFICIENT
OF .100 HAS BEEN ASSIGNED

A VERTICAL EARTHQUAKE LOADING COEFFICIENT
OF .000 HAS BEEN ASSIGNED

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

PIEZOMETRIC
SURFACE
NO.

1



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.

FATLURE SURFACE SPECIFIED BY & 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
*kk 1 . 623 **k%x



--SLOPE STABILITY ANALYSIS--
SIMPLIFIED JANBU METHOD OF SLICES
IRREGULAR FAILURE SURFACES

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

BOUNDARY COORDINATES

6 TOP  BOUNDARIES
6 TOTAL BOUNDARIES

BOUNDARY X-LEFT Y-LEFT X-RIGHT Y-RIGHT SOIL TYPE

NO. (FT) (FT) (FT) (FT) BELOW BND
1 .00 38.00 21.00 43.00 1

2 21.00 43.00 33.00 48.00 1

3 33.00 48.00 44.00 56.00 1

4 44.00 56.00 62.00 56.00 1

5 62.00 56.00 64.00 53.00 1

6 64.00 53.00 83.00 42.00 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.

1 107.0 122.0 150.0 31.0 .00 .0 1

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

UNITWEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 2 COORDINATE POINTS

1’

POINT X-WATER Y-WATER " a
NO. (FT) (FT)

1 .00 38.00

2 83.00 42.00

A HORIZONTAL EARTHQUAKE LOADING COEFFICIENTY
OF .100 HAS BEEN ASSIGNED

A VERTICAL EARTHQUAKE LOADING COEFFICIENT
OF .000 HAS BEEN ASSIGNED

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



100 TRIAL SURFACES HAVE BEEN GENERATED.

10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED

ALONG THE GROUND SURFACE BETWEEN X = .00 FT.
AND X = 30.00 FT.
EACH SURFACE TERMINATES BETWEEN X = 41.00 FT.
AND X = 75.00 FT.

UNLESS FURTHER LIMITATIONS 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 10 COORDINATE POINTS

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

1 .00 38.00

2 7.24 34.59

3 14.97 32.55

4 22.95 31.95

5 30.91 32.79

6 38.58 35.06

7 45.7 . 38.67

8 52.08 43.52

9 57.46 49.44
10 61.54 56.00

* k% 1 _665 *kk



~-SLOPE STABILITY ANALYSIS--
SIMPLIFIED JANBU METHOD OF SLICES
IRREGULAR FAILURE SURFACES

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

BOUNDARY COORDINATES

8 TOP  BOUNDARIES
8 TOTAL BOUNDARIES

BOUNDARY X-LEFT Y-LEFT X-RIGHT Y-RIGHT SOIL TYPE

NO. (FT) (FT) (FT) (FT) BELOW BND
1 .00 42.00 17.00 42.00 1

2 17.00 42.00 25.00 47.00 1

3 25.00 47.00 36.00 53.00 1

4 36.00 53.00 38.00 56.00 1

5 38.00 56.00 56.00 56.00 1

6 56.00 56.00 60.00 53.00 1

7 60.00 53.00 67.00 48.00 1

8 67.00 48.00 79.00 43.00 1

ISOTROPIC SOIL PARAMETERS
1 TYPE(S) OF SOIL

SOIL  TOTAL  SATURATED  COHESION FRICTION PORE PRESSURE
TYPE UNIT WT. UNIT WT. INTERCEPT ANGLE  PRESSURE CONSTANT
* NO.  (PCF) (PCF) (PSF) (DEG) PARAMETER (PSF)

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

UNITWEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 2 COORDINATE POINTS .

R

POINT X-WATER Y-WATER

NO. (FT) (FT)
1 .00 42.00
2 79.00 42.00

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

100 TRIAL SURFACES HAVE BEEN GENERATED.

10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED
ALONG THE GROUND SURFACE BETWEEN X .00 FT.
AND X 20.00 FT.

PIEZOMETRIC
SURFACE
NO.

1



32.00 FT.

EACH SURFACE TERMINATES BETWEEN X
. 79.00 FT.

AND X

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. o

FAILURE SURFACE SPECIFIED BY & COORDINATE POINTS

POINT X-SURF Y-SURF
NO. (FT) D
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
dkk 2 .013 *kk



--SLOPE STABILITY ANALYSIS--
SIMPLIFIED JANBU METHOD OF SLICES
IRREGULAR FAILURE SURFACES

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

BOUNDARY COORDINATES

6 TOP  BOUNDARIES
6 TOTAL BOUNDARIES .

BOUNDARY X-LEFT Y-LEFT X-RIGHT Y-RIGHT SOIL TYPE

NO. (FT) (FT) (FT) (FT) BELOW BND
1 .00 38.00 21.00 43.00 1

2 21.00 43.00 33.00 48.00 1

3 33.00 48.00 44 .00 56.00 1

4 44.00 56.00 62.00 56.00 1

5 62.00 56.00 64.00 53.00 1

6 64.00 53.00 83.00 42.00 1

ISOTROPIC SOIL PARAMETERS

1 TYPE(S) OF soIL

SOIL  TOTAL  SATURATED  COHESION FRICTION PORE PRESSURE
TYPE UNIT WT. UNIT WT. INTERCEPT ANGLE  PRESSURE CONSTANT
NO.  (PCF) (PCF) (PSF) (DEG) PARAMETER (PSF)
1 107.0 122.0 150.0 31.0 .00 .0

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

UNITWEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 2 COORDINATE PGINTS

POINT X-WATER Y-WATER ]
NO. (FT) (FT)

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.

100 TRIAL SURFACES HAVE BEEN GENERATED.

10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED

ALONG THE GROUND SURFACE BETWEEN X = .00 FT.
AND X = 30.00 FT.
EACH SURFACE TERMINATES BETWEEN X = 41.00 FT.

PIEZOMETRIC
SURFACE
NO.

1



-

AND X = 75.00 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.
THE FACTOR OF SAFETY FOR THE TRIAL FAILURE SURFACE DEFINED
BY THE COORDINATES LISTED BELOW IS MISLEADING.

FAILURE SURFACE DEFINED BY 7 COORDINATE POINTS

POINT X-SURF Y-SURF
NO. (FT) (FT)
1 30.00 46.75
2 36.95 42.79
3 44 .57 40.34
4 52.52 39.52
5 60.48 40.35
6 68.09 42.81
7 74.88 46.70

FACTOR OF SAFETY FOR THE PRECEDING SPECIFIED SURFACE =%k
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) (F)
1 20.00 42.76
2 27.82 41.06
3 35.73 42.25 .
4 42.69 46.20 2
5 47.78 52.37
6 48.99 56.00
hkk 2 . 1 73 Kk
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TLITY AMAI WOTDoo
BILITY BMALYSIS

}‘ a
!'." JANE HETHOD OF SLICES
L3R FARILURE SuRFACES

108 YAL-CAH SED. POWDS; GENERIC FOND W/ 5TEE
FEST SLP & HIGHEST EHE & WEAK SOIL

EQUNDARY COBROINATES

6 TOF  EBOUREDARI
¥

5
5 TOTAL BOUNDARIES

E
£o

EQUNDARY X-LEFT Y-LEFT  I-RIGHT  Y-RIBHT  50IL TYPE
ng. {F1} {FTi {FTi {FT EELGR BND
H G0 40,00 J4.00 46,00 1
2 34,00 20.90 43,06 3.8 {
3 3,00 53,04 47.49¢ 38,00 1
§ 47,40 .00 aa.08 3800 i
3 3500 38,00 73.00 36,00 {
& Fi.00 36,00 82,00 40,00 i
IGOTRAPIC BOIL PARAMETERS
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i 7.8 It.0 e i}
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UNITHRIGBHT OF ¥A7 = 5Z.34
I SPELIFIER 8Y 2 COORDINATE POINTS

i L 40,06

g2.4% 40,400

A HORIZONTAL EARTHOUAKE LDADING COEFFICIENT
F . 100 HAS BEEM ASSIGHED

VERTICAL EARTHBUAKE LOADING COEFFICIENT
EF 000 HAS BEEN ASSIGNED

CAVITATION PRESSURE = .0 PSF

A CRITICAL FAILURE SURFACE SEARCHING METHOD, USING A RAHDOH
TECHNIBUE FOR GENERATING CIRCULAR BURFACES, HAS BEEW SPECIFIED.

10¢ TRIAL SURFACES HAVE BEEM GENERATEL.

10 SURFAC
LOHG THE

{ PGINTS EQUALLY 5PACED
00 FT.
30.06 FT.

3 IRITIATE FRDH ERCH OF
CROUNG SHRFACE BETWEEN I
AND

& rn
it

ERCH SURFACE TERMINATES BETHEEM
AND X

30.00 FT.
80.00 FT.

UMLESS FURTHER LIMITATIONS WERE IMPOSED, THE MINIMUM ELEVATION
AT WHICH & SURFALE EXTEMDS IS Y = .00 FT.

8.00 FT. LINC SEGRENTE DEFINE EACH TRISL FAILURE SURFACE.
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B GARCO TESTING LABORATORIES

®rares o
NVLAP

Accredited 532 West 3560 South 5826 South 1900 West
Salt Lake City, Utah 84115 Roy, Utah 84067
Phone 266-4498 Phone 776-5355 {_3 \j )l‘l
December 2, 1988 Sg\(ﬂ—‘ i
DEC -6 1988

Valley Camp of Utah, Inc.
Scofield Route VALLEY CAMP OF UTAH, INC.

Helper, Utah B45:6
Attn: Steve Tanner:

Sample 1 & S
Soil Clagsification — Sandy Clay (CL)

Pn_<FSE) 200 1000 1500
At Peak % Load 15.9 20.5 34.1
(PSF) Shear Strength 763 984 1637
M.C.1i 15.2 15.8 14.7
Y di 115.7 113. 4 120.1
MC f 17.3 16.9 15.8
Jaf 108.2 120.4 126.4

Sample =

Soil Classification — Very fine sand (ML
En_(FSF) 100 200 400
At Feak 7 Load 6.1 7.1 8.6
Shear Strength (FSF) 293 341 413
M.C.i 4z2.7 40.6 3z2.0
J di 76.4 78.8 82.8
MC f 44.6, 41.6 28.95
& df 75.4 8O. 4 85.9
MZ = Moisture Content
J} = Dry Unit Weight
Sincerely,
[4
cc: Fandy Harten Tom MofNa
Div of 0Oil,Gas,Mining Lab Manager

National Voluntary
Laboratory Accreditation United States Department
Program of Commerce Accredited

Membher: ASTM, ACI. AGC
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s, %} | GAR CO TESTING LABORATORIES

G'Mm o
NVLAP NG
Accredited 532 West 3560 South 5826 South 1900 West _} Z{\. _
Salt Lake City, Utah 84115 Roy, Utah 84067 A SN
Phone 266-4498 Phone 776-6355 C S .
5.5
December 2, 13988 . © 0 :
F /‘O
-~ 0
Sy T

Valley Camp
Scofield Route
Helper, Utah 84526

Attn: Steve Tanner

Gentlemen,

Enclosed are the in place density, direct shear, soil
classification and cohesion properties of samples taken from
Valley Camp Fond #1.

The pond bottom is a light brown sandy clay with some silt.
The scouth and west sides have a gray silty sand. The color
change could be natural but is probably the result of coal dust
deposited 1n the pond over the years.

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

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

psf.

As to the request of Randy Harten, Division of 0il, Sas and

Mining, no enagineering analysis has been performed , only the

testing of the samples. If you have any questions regarding this

infaormation please do not hesitate to cali.
x]

Sincerely,

._ZM/” '7%
Tom MoNamee
Lab Manager

[l
]
L1}

Randy Harten
Division of 0il1, Gas,Mining

National Voluntary .
Laboratory Accreditation United States Department
Program of Commerce Accredited

Member: ASTM, ACl, AGC

N B
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ROLLINS,
77t BROWN nd
“_~ GUNNELL,

INC. e

November 16, 1988
: "._.3\ ' ‘-.:é: ‘?

Barry Barnum NOV 17 1988

Scofield Route
Helper, UT 84526 VALLEY CAMP OF UTAH, INC.
Gentlemen:

We have completed the required testing of s0il 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 oObserved that the subsurface materials in both areas consist
0of a brown gravelly sandy silty clay.

Sampling of the test pits, occurred at three-foot intervals
throughout the depth investigated. Each sample was classified
according to the Unified Soil Classification System. The symbols
designating the so0oil type are shown on the logs.

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

The saturated unit weight for samples obtained from about 6
feet below the ground surface in Test Ho}e“No. 1 is 118.2 pounds
per cubic foot. '

1435 WEST 820 NORTH PROVO 374-5771

POST OFFICE BOX 711 SALT LAKE CITY 521-5771

PROVO, UTAH 84603 AREA CODE 801
e . s S L g 'T"'"“'t'"' Sp g s p e e e e



. 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,
A e
'%_/J&Cw\_\ji%a Al
Steven L. Smith

SLS: jsh
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’ Test Sample Sample data Degree Normal Maximum |  Strain S',;f,af;ﬂé?gr%m
no. i or Morst of shear rate Fricti
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Golder Associates

CONSULTING MINING AND GEOTECHNICAL ENGINEERS

SURFACE FACILITIES GRADING PLAN
BELINA MINE AREA

PREPARED FOR

VALLEY CAMP OF UTAH
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Distribution:
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2 Copy — Golder Associates, Kirkland, Washington

793-1156 JUNE 1980
D-121

GOLDER ASSOCIATES. INC e 10628 N.E. 38TH PLACE, KIRKLAND (SEATTLE), WASHINGTON @8033, U.S A o TEL. {206) 827-0777. TELEX 321013
DENVER ¢« ATLANTA ¢« TORONTO. ¢ VANCOUVER ¢ CALGARY ¢ LONDON (ENGLAND: » MEL BOURNE (AUSTRALIA}Y



FIGURE NO.

4-1
4-2
4-3

4-4

4-5

4-7
4-8
4-9
4-10
4-11
4-12
4-13

LIST OF FIGURES

TITLE

Belina Mine Arez
Surface Facilities Plan - Belina Mine Area

Velocities for Upland Method of Estimating Tc

Belina Mine Area - Drainage Areas

Inflow and OQutflow Hydrographs oif Sediment Pond
Stage-Storage Curve -for Sediment Pond '
Floating Orifice Type Decant

Pipe Diameter vs. Head for Constant Flow Rate
Cross-Section Emefgency Spillway

Longitudinal Geometry for Valley Fill

Grain Size Distribution

Compaction Test Results

Embankment Stability Analyses

Embankment Stability Analyses

Embankment Stability Analyses

Embankment Stability Analyses

Valley Fill Cross-Section

A

Typical Cross-Section through ex1st1ng Road and
Proposed Ditch C-B

Cross-Section through Ditch and Typical Design
‘Configuration

Inlet Configuration for Culve:t

-28C-



8 March 1983 —

it

Golder Associates

CONSULTING GEOTECHNICAL AND MINING ENGINEERS

0CT 7 1882 »
VELLEY CAMP
OF UthH

G/82/298
September 30, 1982

Valley Camp Coal Company
Scofield Route
Helper, Utah 84526

Attention: -Mr. Trevor Whiteside

Subject: Belina Mine Area
Surface Facilities Grading Plan

Gentlemen:

: With reference to our engimeering report entitled, "Surface

I 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

l supervision, and that the drawings presented in the report.
(list attached) are correct as shown.

Sincerely,

2. Allen Gass, Principal, P.E.
State of Utah # 4890

AAG/CWL :hd
Attachment
793-1156

Ty s Iz
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1.0 INTRODUCTION

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.

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 0il, Gas and Mining (DOGM), and the Office of
Surface Mining (OSM) of the U.S. Department of the Interior. '

At the start of the work (August 1979), thelPelina No..l
Mine was in operation under an approved 30CFRX¥11 and Utah
Division of 0il 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 éoal
carrying conveyor system and load storage facility for the No. 1
Mine, as set out in general in the or%gfhally 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 carriéd out at appropriate intervals when
required.

Golder Associates



2.0 GENERAL SITE CONDITIONS

]

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.

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. ;

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 deﬁelville 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°.

Golder Assoclates



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 will 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. Additionall&,
recommendations were made concerning stabilizing the existing
slopes from the No. 1 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 ﬁés 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 structures.
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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:
¢ = 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.
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TABLE 3-1
ESTIMATED PRECIPITATION DEPTHS FOR VARIOUS RETURN
PERIODS AND DURATIONS AT CLEAR CREEK, SUMMIT, UTAH
(FROM RICHARDSON, 1971)
DURATION
5 10 15 30 1 2 3 6 12 24
Min Min Min Min  Hr Hr  Hr Hr Hr Hr
1 .10 .16 .20 .28 .35 .46 .57 .84 1.08 1.33
2 .12 .19 .25 .34 .43 .57 .70 1.04 1.34 1.65
5 .16 .24 .31 .43 .54 .72 .90 1.34 1.73 2.14
10 .19 .29 .37 .51 .65 .86 1.06 1.55 1.99 2.45
25 .24 .38 .48 .66 .84 1.08 1.31 1.88 2.39 2.92
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
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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 permanent diversions.

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. '

The runoff coefficient in the Rétional 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:
a

Topography - Hilly Land
Soil -~ Open Sandy Loam c = 0.03
Cover - Woodlands

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
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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.

TABLE 3-2
CALCULATION OF FLOW RATES BY SECTION

SECTION ‘
NUMBER I II III Iv \' VI
AREA :
(acres) 23.6 28.3 29.8 36.5 36.1 8.3
te .
(min) 8.6 14.7 15.3 24.3 24.2 17.4
i
(in/hr) 1.74 1.48 1.48 1.25 1.25 1.48
c
RUNOFF
COEFFICIENT 0.3 0.3 0.3 0.3 0.3 0.3
9
=ciA s / s i 7 s v
(cfs) 12.3 12.6 13.2 - 13.7 13.5 3.7
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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 1l0-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.

Hydrogréphs for the Belina Mine Area were obtained from a
report to Valley Camp from Vaughn Hansen Associates. The
Hydrograph presented in the report was for a 25-year 24-hour
storm. The Hydrograph for the 10-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 1l0-year 24-hour hydrograph,

shown in Figure 4-1, is determined according to the equation:

dp = 484 AQ
Tp

where,

dp = Peak Runoff, cfs

A = Area, sq. miles

O
il

Net storm rain, inches (ku»«»aw aﬂagy)

3
T
It

Time to peak runoff, hours.

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

hydrograph.
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4.2 SEDIMENT POND DESIGN

The outflow hydrograph of the sediment pond for the deéign
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 determined from the

equations:

Vi = Vo
Vi 9o x tb

where,

Vi = Volume Inflow

Vo Volume OQutflow

do Constant Outflow Rate, cfs

tb = Duration of hydrograph, hours.

Il

I

The calculated outflow hydrograph is shown with the inflow

hydrograph in Figure 4-1. The constant outflow required for the
design storm and a 48 hour detention time is 0.94 cfs.

'

a

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 the
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 bothkthe accumulated sediment and the

design storm runoff. \ 44 .
3.4/ /?;*QQZ 
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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 3.6ﬂ;

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

he 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 1is
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 reaches 60% of maximum. It
should be noted that, with the fixed decant system, it will be
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 assignéd 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 runoff. 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 .device.

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 emefgency 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 Assoclates
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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
out 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 reguirements of the Division of 0Qil, 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 to, 1 in mean dimension.

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

provide protection against piping of the general
embankment f£ill.

I1I. Rockfill Drain, consisting of small boulders and cobbles

ranging from approximately 2 feet to 6 inches in mean
dimension.

Golder Assoclates
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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 movingéyi%h 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
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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 f£ill 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 edequate static factor of
safety against failure. The analyses were carried out using the
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 paths through the em-
bankment and fill. The results of the amalyses 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:

1
a

) 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 ihspection. 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.

Golder Assoclates
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5.0 DIVERSION DITCHES AND CULVERTS

5.1 LOCATION

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 constrdction of only one additional ditch
that must be constructed on undisturbed land. This ditch is
labeled on the plan as I-J.

5.2 ANALYSIS AND DESIGN

Diversion channels were conceptually designed using the
Chezy-Manning equation:

1.486 ARZ/3g1/2

n

Q =

where:
Q = flow, cfs

Mannings Roughness Coefficient

=
]

A = Cross sectional area

Ry = Hydraulic radius
S = Slope
¥l ) ;

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.

Channels were designed, where possible, for ease of con-
struction and maintanence. A trapezoidal cross section with

sides sloping at 45 degrees and a base width of 1.0 feet was

Golder Associates
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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) are

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

1"

of Ditch A-B enters an existing stream. 2Here we would 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 10-year storm. The 24-inch culvert at a road/stream

'Golder Associates
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TABLE 5-1
FLOW RATES TO BE CARRIED BY PROPOSED DITCHES
Ditch CD EF GH FH AB 1J
Drainage Section I I I I IT VI
Q (cfs) 12.3 12.3 12.3 12.3 12.6 3.7
TABLE 5-2

SUMMARY OF CALCULATED FLOW DEPTHS
IN PROPOSED DITCHES

¥ Base =

Ditch Cross Depth of
Section Flow (ft.)
CD Trapezoidal* 0.64
EF 0.64
GF 0.64
FH 0.64
AB 0.70
IJ 0.67
1.0 ft, sides slope 45°

Golder Assoclates
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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.

The other culvert which carries flow underneath the mine
area is 42 inches in diameter. Outflow from sections 1I, III, IV
and V would be carried by this culvert. Computatidns by others
indicate that the culvert has a total capacity of approximately
52 cfs, and that the maximum flow as a result of a 100-year,
24-hour storm and 100 year, 6-hour storm are approximately 17 cfs
and 19 cfs, respectively.

Respectfully submitted,

GOLDER ASSOCIATES

Charles W. Lockhart

.
a
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FIGURE 2-1

GENERAL SITE LOCATION
BELINA MINE AREA

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



FIGURE 3-2

DRAINAGE AREAS
BELINA MINE AREA

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



Figure 3-1

VELOCITY IN FEET PER SECOND
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COMPACTION TEST RESULTS Figure 4-8
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EMBANKMENT STABILITY ANALYSES
STEADY STATE — FULL DRAINAGE INTO II

Figure 4-—10
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EMBANKMENT STABILITY ANALYSES
STEADY STATE — FULL DRAINAGE INTO II

Figure 4-—12
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FIGURE 2-1

GENERAL SITE LOCATION
BELINA MINE AREA

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



FIGURE 2-2

SURFACE FACILITIES PLAN
BELINA MINE AREA

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



FIGURE 3-2

DRAINAGE AREAS
BELINA MINE AREA

This figure is not reporduced herein because of
it's 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 II Granular Filter.

e 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.

e 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 summary based upon designed
channel width and slope. All ditches were initially sorted by channel bottom width after which
representative ditches using the maximum and minimum 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 % DITCH TRAPEZOIDAL ELLIPTICAL
WIDTH NO
(£ © | FLOW FLOW FLOW FLOW
Min | Max DEPTH | VELOCITY | DEPTH | VELOCITY

(f9) (fps) (£0) (fps)

01 - 0.40 157 030 1.65
16B

- 10 026 3.73 0.15 3.39

02 - 051 261 0.38 2.75
0 12D

- 02 051 261 0.38 2.75

17 - 0.22 431 | 016 447

44B : '

- 21 021 466 0.15 4.78

03 - . 050 39N 045 3.90

. - 05 0.4 473 0.39 457

05 - - 025 347 024 3.37

- 11 0.20 459 0.19 429

30 - 0.19 59 021 5.64
2 37

- 30 0.19 59 0.21 564

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

Client
Project No.

Channel Section:

GENERAL CRITERIA:

CALCULATION:
[ Channel Depth)

— CALCULATION:
(velocity Check)

Valley Camp of Utah Inc.

007 .14.100

Ditch 16B - Trapezoidal Section

Design Flow

Bottom Width

Side Slopel

Side Slope2

Friction Factor
Agsumed D50
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 (Vv<(5?)

Depth (Max. S):
Q-1.49AR(2/3)s(1/2)/n =

Required Depth
Area

Perimeter
Hydraulic Radius
Velocity

Riprap Ck (v<¢(57?)

Date 29-Dec—-92
Time 03:55% PM
Computed: DEH
UNITS
0.50 cfs
0.0 feet
2.0 1/ml
2.0 1/m2
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
1.857 ft/sec
Not Needed
0.26 feet
0.000 Accuracy
0.76 feet
0.13 ft2
1.16 feet
L 0.12 feet
a 3.73 ft/sec
Not Needed

JESIGN CRITERIA:

Bottom Width

Side Slope 1

Side Slope 2

Min. Bottom Slope
Max . Bottom Slope
Min Channel Depth
Riprap (Min $)
Riprap (Max S)
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ELLIPTICAL Channel Flow Calculations using Mannings Equation

Client vValley Camp of Utah Inc. Date 29-Dec-92
Project No. 1 007.14.100 Time 03:35 PM
Channel Section: Ditch 16B - Elliptical Check Computed: DEH
UNITS
GENERAL CRITERIA: Design Flow 0.50 cfs
Top Width - Water 1.3 feet
Top Width - Channel 3.3 feet
Equiv Trap Bottom W 0.1
Sside Slope (default=2): 2.0 1/m
Friction Factor :
Assumed D50 1.00 feet
Calc n Value 0.040
Used n value 0.030
Min. Bottom Slope 0.010 ft/ft
Max . Bottom Slope 0.100 ft/ft
Freeboard 0.50 feet
CALCULATION: Depth (Min. $): 0.30 feet
(Channel Depth) .
Q-1.49AaR(2/3)8(1/2)/n = 0.000 Accuracy
Required Depth 0.80 feet
Area 0.30 ft2
Perimeter 1.58 feet
Hydraulic Radius 0.19 feet
vVelocity 1.65 ft/sec
Riprap Ck (V<(5?) Not Needed
CALCULATION: Depth (Max. S): 0.15 feet
(Velocity Check)
0-1.49aR(2/3)8(1/2)/n = -0.000 Accuracy
Required Depth 0.65 feet
Area 0.15 ft2
Perimeter 1.47 feet
Hydraulic Radius S0.10 feet
Velocity ‘' 3.39 ft/sec
Riprap Ck (Vv<¢(57) Not Needed
DESIGN CRITERIA: Min. Bottom Slope 1.0 %
Max . Bottom Slope 10.0 %
Min Channel Depth 0.80 feet
Channel Top Width 3.3
Riprap (Min s) Not Needed
Riprap (Max $) Not Needed
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TRAPEZOIDAL Channel Flow Calculations using Mannings Eauation

Client Valley Camp of Utah Inc. Date 29-Dec-92
- Project No. 007 .14 .100 Time 03:55 PM
Channel Section: Ditch 12D - Trapezoidal Section Computed: DEH *
— UNITS
GENERAL CRITERIA: Design Flow 1.35 cfs
Bottom Width 0.0 feet
. Side Slopel 2.0 1/ml
Side Slope2 2.0 1/mz2
Friction Factor
Assumed D50 1.00 feet
“ Calc n Value : 0.040
Used : 0.030
Min. Bottom Slope 0.020 fr/ft
- Max . Bottom Slope 0.020 ft/ft
Freeboard 0.50 feet
~ CALCULATION: Depth (Min. S): 0.51 feet
{(Channel Depth)
Q~-1.49AR(2/3)s(1/2)/n = -0.000 Accuracy
- Required Depth : 1.01 feet
Area : 0.52 ft2
Per imeter 2.27 feet
— Hydraulic Radius 0.23 feet
Velocity 2.61 ft/sec
Riprap Ck (V¢57) Not Needed
CALCULATION: Depth (Max. S): 0.51 feet
(velocity Check)
Q-1.49AR(2/3)S(1/2)¥/n = -0.000 Accuracy
Required Depth 1.01 feet
Area 0.52 ft2
_ Perimeter 2.27 feet
Hydraulic Radius L 0.23 feet
Velocity a 2.62 ft/sec
Riprap Ck (V<¢(57?) Not Needed
JESIGN CRITERIA: Bottom Width 0.0 feet
—_ Side Slope 1 2.0 1/mi
Side Slope 2 2.0 1/m2
Min. Bottom Slope 2.0 %
. Max . Bottom Slope 2.0 %
Min Channel Depth 1.01 feet
Riprap (Min S$) Not Needed
Riprap (Max S) 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 I 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 1/m
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 (Min. $): 0.38 feet
{Channel Depth)
Q-1.49aR(2/3)s(1/2)/n = -0 .000 Accuracy
Required Depth : 0.88 feet
Area : 0.49 ft2
Perimeter : 2.00 feet
Hydraulic Radius : 0.25 feet
Velocity : 2.75 ft/sec
Riprap Ck (v<(57?) : Not Needed
CALCULATION: Depth (Max. $): 0.38 feet
(Velocity Check)
Q-1 .49AR(2/3)8(1/2)/n = -0 .000 Accuracy
Required Depth 0.88 feet
Area : 0.49 ft2
Perimeter : 2.00 feet
Hydraulic Radius : . 0.25 feet
Velocity : a 2.7% ft/sec
Riprap Ck (V<(57?) ' Not Needed
DESIGN CRITERIA: Min. Bottom Slope : 2.0 %
Max . Bottom Slope : 2.0 %
Min Channel Depth : 0.88 feet
Channel Top Width : 3.6
Riprap (Min $) : Not Needed
Riprap (Max S) : Not Needed
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TRAPEZOIDAL Channel Flow Calculations using Mannings Equation

Client
— Project No.
Channel Section:

"GENERAL CRITERIA:

CALCULATION:
“{Channel Depth)

— CALCULATION:
(Velocity Check)

Valley Camp of Utah Inc.
Q007 .14 .100

Ditch 44B - Trapezoidal Section

Design Flow

Bottom Width

Side Slopel

Side SlopeZ2

Friction Factor
Assumed DSO
Calc n Value

Used
Min. Bottom Slope :
Max . Bottom Slope :
Freeboard :

Depth (Min. $):

Q-1.49AR(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)Y/n =

Required Depth
Area

Perimeter
Hydraulic Radius
Velocity

Riprap Ck (V<¢(57?)

JESIGN CRITERIA:

Bottom Width

Side Slope 1

Side Slope 2

Min. Bottom Slope
Max . Bottom Slope
Min Channel Depth
Riprap (Min $)
Riprap (Max $)

Date r 29-Dec—-92
Time 1 03:56 PM
Computed: DEH
UNITS
0.40 cfs
0.0 feet
2.0 1/mil
2.0 1/m2
1.00 feet
0.040
0.030
0.170 ft/ft
0.210 ft/ft
0.50 feet
0.22 feet
0.000 Accuracy
0.72 feet
0.09 ft2
0.96 feet
0.10 feet
4.31 ft/sec
Not Needed
0.21 feet
0.000 Accuracy
0.71 feet
0.09 ft2z
0.93 feet
"0.09 feet
4 .66 ft/sec
Not Needed
0.0 feet
2.0 1/ml
2.0 1/m2
17.0 %
21.0 %
0.72 feet
Mot MNeeded
Not Needed
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ELLIPTICAL Channel Flow Calculations using Mannings Eauation

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 1/m
Friction Factor :
Assumed DSO : 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. $): 0.16 feet

(Channel Depth)
0-1.49AaR(2/3)8(1/72)/n

H

0.000 Accuracy

Reaquired Depth 0.66 feet
Area 0.09 ft2
Per imeter 0.88 feet
Hydraulic Radius 0.10 feet
Velocity : 4 .47 ftr/sec
Riprap Ck (V<(5?) : Not Needed
CALCULATION: Depth (Max. $): 0.15 feet

(Velocity Check)

i

Q-1.494aR(2/3)¥s(1/2)/n ~0.000 Accuracy

Required Depth : 0.65 feet
Area : 0.08 ftz
Perimeter : 0.87 feet
Hydraulic Radius : . 0.10 feet
Velocity : 2 4.77 ft/sec
Riprap Ck (V<(57) T Not Needed
DESIGN CRITERIA: Min. Bottom Slope : 17.0 %
Max . Bottom Slope : 21.0 %
Min Channel Depth : 0.66 feet
Channel Top Width : 2.7
Riprap (Min $) : Not Needed
Riprap (Max S) : Not Needed
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TRAPEZOIDAL Channel Flow Calculations using Mannings Equation

Client : Valley Camp of Utah Inc. Date : 29-Dec-92
Project No. : 007.14.100 Time : 04:00 PM
Channel Section: Ditch 1 — Trapezoidal Section Computed: DEH
— UNITS
GENERAL CRITERIA: Design Flow : 3.90 cfs
Bottom Width : 1.0 feet
. Side Slopel : 2.0 1/m1
Side Slope2 : 2.0 1/m2
Friction Factor :
Assumed DSO : 1.00 feet
- Calc n Value : 0.040
Used : 0.030
Min. Bottom Slope : 0.030 ft/ft
— Max . Bottom Slope : 0.080 ft/ft
Freeboard : 0.50 feet
_ CALCULATION: Depth (Min. S$): 0.50 feet
(Channel Depth)
Q-1.494aR(2/3)s(1/2)/n = 0.000 Accuracy
- Required Depth : 1.00 feet
Area : 0.99 ft2
Perimeter : 3.23 feet
— Hydraulic Radius : 0.31 feet
Velocity : 3.92 ft/sec
Riprap Ck (Vv<¢57?) : Not Needed
™ CALCULATION: Depth (Max. S): 0.44 feet
(vVelocity Check)
Q-1 .49AR(2/3)8(1/2)/n = -0.000 Accuracy
Required Depth : 0.94 feet
Area : 0.82 ft2
Perimeter : 2.96 feet
Hydraulic Radius : . 0.28 feet
Velocity : a 4.73 ft/sec
Riprap Ck (Vv<¢57?) o Not Needed
JESIGN CRITERIA: Bottom Width 1.0 feet
— Side Slope 1 2.0 1/ml
Side Slope 2 2.0 1/m2
Min. Bottom Slope 3.0 %
B Max . Bottom Slope : 5.0 %
Min Channel Depth : 1.00 feet
Riprap (Min $) : Not Needed
Riprap {(Max $) : Not Needed
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ELLIPTICAL Channel Flow Calculations using Mannings Equation

Client
Project No.

Channel Section:

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

CALCULATION:
(velocity Check)

Valley Camp of Utah Inc.

007 .14.100

pitch 1 - Elllptlcal Check

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. $):
Q-1 .4948R(2/3)5(1/2)/n =
Required Depth :
Area :
Perimeter
Hydraulic Radius
Velocity
Riprap Ck (V<¢(5?)

Depth (Max. $):
Q-1 .49AR(2/3)s(1/2)Y/n =

Required Depth

Date : 29-Dec—-92
Time ! 03:48 PM
Computed: DEH
UNITS
3.90 cfs
2.8 feet
4.8 feet
1.0
2.0 1/m
1.00 feet
0.040
0.030
0.030 fr/ft
0.050 fr/ft

0.50 feet

0.45 feet

-0.000 Accuracy
0.95 feet
1.00 ftz
3.28 feet
0.30 feet
3.90 ftr/sec
Not Needed

0.39 feet
-0 .000 Accuracy

0.89 feet

Area 0.85 ft2
Perimeter 3.24 feet
Hydraulic Radius . 0.26 feet
Velocity : 4.57 ftrssec
Riprap Ck (V<¢(57) i Not Needed
DESIGN CRITERIA: Min. Bottom Slope 3.0 %
Max . Bottom Slope 5.0 %
Min Channel Depth 0.95 feet
Channel Top Width 4.8
Riprap (Min $) Not Needed
Riprap (Max S) Not Needed
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TRAPEZOIDAL Channel Flow Calculations using Mannings Equation

Client

—  Project No.

Channel Section:

GENERAL CRITERIA:

CALCULATION:

“{Channel Depth)

— CALCULATION:
(Velocity Check)

Valley Camp of Utah Inc.

007 .14.100

Ditch 7B - Trapezoidal Section

Design Flow

Bottom Width

Side Slopel

Side Slopez

Friction Factor
Assumed D50
Calc n Value
Used

Min. Bottom Slope

Max . Bottom Slope

Freeboard

Depth (Min. S$):

Q-1.49AR(2/3)8(1/2)/n =

Required Depth
Area

Perimeter
Hydraulic Radius
Velocity

Riprap Ck (V<(57?)

Depth (Max. $):

Q-1.49AR(2/3)S(1/2)¥/n =

Required Depth
Area

Perimeter
Hydraulic Radius
Velocity

Riprap Ck (v<(57?)

JESIGN CRITERIA:

Bottom Width
Side Slope 1
Side Slope 2

Min. Bottom Slope
Max . Bottom Slope
Min Channel Depth

Riprap (Min &)
Riprap (Max $)

Page 11 of 14

Date 29-Dec—-92
Time 03:57 PM
Computed: DEH
UNITS
1.27 cfs
1.0 feet
2.0 1/ml
2.0 1/m2
1.00 feet
0.040
0.030
0.050 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
- 0.15 feet
. 4.59 ftr/sec
‘ Not Needed
1.0 feet
2.0 1/ml
2.0 1/m2
5.0 %
11.0 %
Q.75 feet
Not Meeded
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 03:49 PM
Channel Section: Ditch 7B - Elliptical Check Computed: DEH

UNITS
GENERAL CRITERIA: Design Flow : 1.27 cfs
Top Width - Water 2.0 feet
Top Width - Channel 4.0 feet
Equiv Trap Bottom W : 1.0
side Slope (default=2): 2.0 1/m
Friction Factor :
Assumed D50 1.00 feet
Calc n Value 0.040
Used n value 0.030
Min. Bottom Slope : 0.050 ft/ft
Max . Bottom Slope : 0.110 fr/ft
Freeboard : 0.50 feet
CALCULATION: Depth (Min. S): 0.24 feet
( Channel Depth)
Q~1.49aR(2/3)s(1/2)/n = 0.000 Accuracy
Required Depth 0.74 feet
Area 0.38 ft2
Perimeter 2.26 feet
Hydraulic Radius 0.17 feet
Velocity : 3.37 ft/sec
Riprap Ck (V<¢5?) : Not Needed
CALCULATION: Depth (Max. S): 0.19 feet
(Velocity Check)
Q-1.49AR(2/3)8(1/2)/n = 0.000 Accuracy
Required Depth 0.69 feet
Area 0.30 ft2
Perimeter 2.23 feet
Hydraulic Radius : - 0.13 feet
Velocity : . 4.29 ft/sec
Riprap Ck (v<¢57) Not Needed
DESIGN CRITERIA: Min. Bottom Slope 5.0 %
Max . Bottom Slope 11.0 %
Min Channel Depth 0.74 feet
Channel Top Width 4.0
Riprap (Min S) Not Needed
Riprap (Max $) Not Needed
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TRAPEZOIDAL Channel Flow Calculations using Mannings Eauation

Client : Valley Camp of Utah Inc. Date 1 29-Dec—-92
— Project No. 1 007.14.100 Time : 03:57 PM
Channel Section: Ditch 37 (Lower) - Trap Section Computed: DEH
— UNITS
GENERAL CRITERIA: Design Flow : 2.60 cfs
Bottom Width : 2.0 feet
Side Slopel : 2.0 1/ml
- Side Slope2 : 2.0 1/m2
Friction Factor _ :
Assumed D50 : 1.00 feet
- Calc n Vvalue : 0.040
Used : 0.040
Min. Bottom Slope : 0.300 ft/ft
- Max. Bottom Slope : 0.300 ft/ft
Freeboard : 0.50 feet
CAL.CULATION: Depth (Min. S8): 0.19 feet
“{cChannel Depth)
Q-1 .49AR(2/3)8(1/2)/n = 0.000 Accuracy
— Required Depth 0.69 feet
Area 0.44 ft2
Perimeter : 2.83 feet
. Hydraulic Radius : 0.16 feet
Velocity : 5.90 ft/sec
Riprap Ck (v<57?) Reauired
"~ CALCULATION: Depth (Max. S): 0.19 feet
(Velocity Check)
Q-1 .49aR(2/3)s(1/2)/n = 0.000 Accuracy
Reauired Depth 0.69 feet
Area : 0.44 ft2
N Perimeter : 2.83 feet
Hydraulic Radius : . 0.16 feet
Velocity : a 5.90 ft/sec
Riprap Ck (v<(57?) : Reauired
DESIGN CRITERIA: Bottom Width : 2.0 feet
— Side Slope 1 : 2.0 1/m1
Side Slope 2 : 2.0 1/m2
Min. Bottom Slope : 230.0 %
Max . Bottom Slope : 30.0 %
- Min Channel Depth : Q.69 feet
Riprap (Min &) : Reauired
Ripram (Max $) : Reauired

Paage 13 of 14 Prepared: December 29, 1992



ELLIPTICAL Channel Flow Calculations using Mannings Egquation

Client : Valley Camp of Utah Inc. Date 1 29-Dec-92
Project No. : 007.14.100 Time 1 03:50 PM
Channel Section: Ditch 37 (Lower ) Elliptical Check Computed: DEH
UNITS
GENERAL CRITERIA: Design Flow : 2.60 cfs
Top Width - Water 2.8 feet
Top Width ~ Channel 4.8 feet
Equiv Trap Bottom W 2.0
Side Slope (default=2): 2.0 1/m
Friction Factor :
Assumed DSO : 1.00 feet
Calc n Value : 0.040
Used n value : 0.040
Min. Bottom Slope : 0.300 ft/ft
Max . Bottom Slope : 0.300 ft/ft
Freeboard : 0.50 feet
CALCULATION: Depth (Min. $): 0.21 feet
(Channel Depth)
Q-1.49aR(2/3)s(1/2)¥/n = 0.000 Accuracy
Required Depth H 0.71 feet
Area : 0.46 ft2
Perimeter : 3.18 feet
Hydraulic Radius : 0.15 feet
Velocity : 5.64 ft/sec
Riprap Ck (V¢57?) : Reauired
CALCULATION: pepth (Max. $S): 0.21 feet
(Velocity Check)
Q-1.49AR(2/3)s(1/2)/n = 0.000 Accuracy
Required Depth 0.71 feet
Area : 0.46 ft2
Perimeter : 3.18 feet
Hydraulic Radius : ,0.15 feet
Velocity : ., 5.64 ft/sec
Riprap Ck (V<57?) ' Required
DESIGN CRITERIA: Min. Bottom Slope : 30.0 %
Max . Bottom Slope : 30.0 %
Min Channel Depth : 0.71 feet
Channel Top Width : 4.8
Riprap (Min 8) : Reauired
Riprap (Max S) : Reauired

Page 14 of 14 Prepared: December 29, 1992
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Trapezoidal Channel Flow Calculations using Mannings Eauation

Client:
Fraoject NMo.:
Channel Section:

GENERAL. CRITERIA:

CALCULATION:
(Channel Depth)

CALCULATIONS
(Velocity Check)

Valley Camp Coal Co.

007.11.100
D-1

Design Flow:
Bottom Width:

Side Slopel:

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

Depth (Min. 8):
n/1.49(8)1 /2=
AIRIZ2/ 5=

Required Depth:
Areas
Ferimeter:
Hydraulic Radius:
Velocity:
Riprap Chk (V<35%):
Depth (Max. S):
Gn/1.49¢(8)1/2=
ACRIZ2/E=

Required Depth:
freas

Ferimeter:
Hydraulic Radius:
Velocity:
Riprap Ck

(V370

.90
1.0
2.0
2.0

QL0300
O, Q30
0,050

O .50

0.50
0.455
0.457

1.00
1.00

-
tow Ll

O.31
.90

Computed:

Dates
Time:

Z0-Jun—89
G421 FH
DEH

UNTTS
cts
feet
1/ml
1/m2

ft/+%
ft/+L
feet

feet

feet
2
feet
feet
ft/sec

Not Needed

0.44

0.352

0. 353

Q.94
0.83
2.97
Q.2

4.71

feet

feet
ft&
feet
feet
ft/sec

Not Needed

DESIGN CRITERIA:

Rottom Widths:
Side SDlope 1
Side Slope Z:

Mirn. Bottom Slope:
Max . Bottom Slope:

Min Ghannel Depthas
Riprap (Min )
Riprap (Max 5)a

1.0
g
2.0
RN )
5.0
1.00
Mot

feet
1/7mi
1/7mZ
%

feet

Needed

Mot Needed
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PROJECT @ Valley Camp Coal - D=3 Aunctf Caloulations

ARE e H.b ACRES

AVERGGE BASTN SLOPE=  41.8 PERCENT
CURVE NUMEBER= 85,95

DESIGEN STORM=  1.55% INCHES
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MY DAL & 1775, FEEY
MININUN £NFILTHQTKON RATE= .00 IN/HR

Th= 0720 HOURS CPCF8= 5R, 83 CFS O BPIN=10, 4178 TNOHEDS
CE= H1.349% ITERAY TOMEs B8 05 b-hour

4

e b i et ferd i H AN SR AR MR S T A R AN NN o e 10 4 N NG W In A A an R e
ACCUMULATED RﬁiN&ﬁLl NIT o DUTFLOW .
TIME FATNFALL RUNOFF EXCEGS - HYDROGBRAPH HYDROGHRAPH
INCHES INLHEa FS5 CFS

HeRgRs

"y “uuom I OO0
« D000 « 0000 F.0 « Q0

« OO0 « 0000 18.3 « 00

« O000 L D000 9.1 L 00

et SERTETS! ' . 00
- 0T . Q00 » O3
L0007 . OHO0S .00
LO01E « DO0E 445 4
2.04 . 4:)':5 L0024 L0011 Eh. 4 .09
LT . 4741 L D040 L0014 26.8 10
2.07 . 4804 L QOS7 L0017 18.9 .16
.09 AT . O0T7T L0019 2L H .2

2.10 « 3758 . D099 . D022 4, 5 . 332
2.1 . GG01 L0L2E Q025 P - 42
2.1% . 5084 L0150 L0027 3. .52

2.1% " . 180 « O30 2.1 . b2
2,14 L2132 LO0O3ED 1.3 s
2,17 . 0246 L DOTA , -8 - 82
2.19 u%T?f L28T W IS iy « P
2.20 . BEE N o OIS - 1,02

'.“.’ .o . &0 ,7 « OEHD BESTAY S . 1
w MO - AT . 1.21

12

-y vy
1197 oL i 2B
-y g a ; oy ey
126 i} LAY
13 0} R S
: AL
" o
“ s T3 i b
T

it o L




FROJECT

TEIME

HOURS

HYDROGRAPH PEOK=

-

TIME TO
RUNOFF

-
E

LOLLIME

Valley Camp Coal ~ D=3 Runoff Calculations
{Contimeed)

VTR DL

INCHES

= Lyl Hour s

24 pore-Feet

DUTE

b

i

FHY DROGRARH

L.

.



Trapezoidal Channel Flow Calculations using Mannings Equation

Clients
Froject No.d
Channel Section:

GEMNERAL. CRITERIA:

CALCULATION:
(Channel Depth)

CALCULATION:
(Velocity Check)

Valley Camp Coal Co.
Q007 .11.100

D-3

Design Flow: 2.61
Bottom Widths: 0.0
Side Slopel: 2.0
Side Slopel: 2.0

0.030
0.015
0.015

0.50

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

0.69
0.430

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

A(R)Y 2/ A= Q.435
Required Depth: 1.1%
Area: 0,95
Ferimeter: J.09
Hydraulic Radius: 0.31
Velocity: 2.74

Riprap Ck (V<87):

Depth (Max. &):
Gn/1.49(8)1/2=

Q.69
Q.430

AR 2/ 5= O.435
Required Depth: 1.19
Areas: Q.95

.09
Q.31

Z2.74

Ferimeter:
Hydraulic Radius:
Velocity:s
Riprap Ck

(QVESIED B

HO-Jun—-89

04326 FM

Date:
Times

Computed: DEH

UNITS
cfs
feet
1/mi
1/m2

ft/+4%
ft/4¢%
feet

feet

feet
£t2
feet
feet
ft/sec

Mot Needed

teet

feet
S
feetl
feet
tt/sec

Not Needed

DESIGN CRITERIA:

k]
Bottom Widthz: 0.0
Side Slope 1: 2.0
Hide Slope &3 2.0
Min. Bottom Slope: 1.5
Max. Bottom Slope: .5
Min Channel Depths: 1.19
Riprap (Mim 8): Not

Riprap (Maw S Mot

feet
1/ml
1/m2
pA
A
feet

Needed
Meoedead
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FROJECT @ VYalley Camp Coal ~ D-5H Runoff Calculations

AREA= 2.8 ACRES
AVERABE BASIN SLLOPE= 16.7 PERCENT
CURVE nNUM = 91,5

DESIGN STORM= 1,55 INCHES

STORM DURGT TN &L 0 HOURS

HYDRAUIL IO T e 850, FEET
MIMIMUM INFILTRATION RATE= 00 IM/HR

TP L OE00 HOURS APCFg== 43, 56 OF8 GAFIN=15.0016 INCHES
A= TR0 ITERATIONG= a - 88 6-hour

CUMULATED . RAINFALL u
TIME RAINFALL RUMNDFF EXCESS HYDR
HOURS INCHES INCHES INCHES c

i
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Trapezoidal Channel Flow Calculations using Mannings Eaquation

Client:
Froject No.:
Channel Sections

GENERAL. CRITERIA:

CALCULATION:
(Channel Depth)

CALCULATION:
(Velocity Check)

Valley Camp Coal Co.
007.11.100
D—-5E

Design Flow:
Bottom Width:

Side Slopel:

Side SlopeZ:
Friction Factor:
Miri. Bottom Slope:
Max. Bottom Slope:
Freeboards:

Depth (Min. 8):

Gn/1.49(5)1/2=
A(R)IZ/ 3=

Reqguired Depth:
Area:

Ferimeter:
Hydraulic Radius:
Velocity:

Riprap Ck (V<357):

Depth (Max. 8):
An/1.49(8)1/2=
A(R) 2/ 3=

Required Depth:
Area:s

Farimeter:
Hydraulic Radius:
Velocity:

Riprap Ck (V<87%)1

Fi

Date:s SJ0-Jun—89
Time: Q4:55
Computed: DEH
UNITS
P ) cfes
2.0 feet
2.0 1/mi
2.0 1/m2
Q.030
0.0F0 ft/7ft
0.110 ft/+t
Q.30 feet
Q.28 feet
0,252
0.253
0.78 feet
Q.70 2
J.23 feet
Q.22 feet
J.08 Fft/sec
Not Needed
Q.19 feet
0.131
0.133
Q.69 feet
0.45 £12
2.85 feet
0.16 feet
4.78 ft/sec

Not Needed

14

DESIGN CRITERIA:

Bottom Width:

Side Slope 1:

Hide Slope 23

Min. Bottom Slope:s
May. Bottom Slope:
Min Channel Depthe:
Riprap (Min S)z=

Fiprap (Fax S

T

2.0 feet
2.0 1/mi
2.0 1/m2
Z.0 %
i1.0 A
Q.78 feet

Not Needed
Mot Needed




HANSEN :::;1%@““, Pt e S
ALLEN 2

& LUCEne veaster vo, 20777700 N7y, -
W
o) e = G330 ¥ 0.00/75 =/ ey
/%J &7 = =/.0 Jde
e /iég)= = 0./ de
A 4 &
» /O 0.77%
% 0 IxT
20778  N=9/0

/;z’é//d/égm = /.58 prchea (/O yr, Ghr)

ﬁyz//da/é éﬂ)’?%: 300 A2 F
spe= FRVE) o) _ 5oy

#5520 (/) |
Catbcitabad Gunod Uoy= 082K
Dttty p}“éf” 7 by drapezoidal cliasmrel
Seniy = 2% b=0, W=2, 7=0.03
S ey ~ 27

U= 2.20 #fy <$0 e

/_} Mo_lipng /741//(&0
I
2




FROJECT ¢ Valley Camp Coal —~ D-4 Runoff Celculations

ARE G 1.1 ACRES
F—‘r‘JEF(‘)( i?: H4=‘~ R SLOPE= F.9 PERCENT

S
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e

4
3
ki
L]
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tewlations wsing Marmings Eqg

Date: 18-May -89
Times 11242 A
Computed: Pl

UNITE
CTERT A Design Flow: 0.82 cfs
HBebdom Widhhe 0,0 feat
Side Slopels 1/mi
: Y/m2

GENERAL

i ) :
Min, Hotlom
Max . Hobttom
Freebosrd:

ft/+%L
ft/Ft
feet

Pe)
1y

CALCIL AT ION: Denth (Min., Flowd: PRI ) feet
hannel Depbihd Gridl. 49 {81 /2= D.117
ALY 2 B 0.117

Fegquired Depthe 0,92 feet
Area:s ., 36 12
Ferimeter: 1.89 feet
Hydraulic Fadiuas: 0, 1% +eet
Valooitys: PLED Fhimed
Fiprap Gk (V4E7? Mot Needed

PR A

{204 T i a3 . FLlona) oz .42 feat
iMelooity Cheok) Gns1.49(8) 1/ 2= 0,117
AR 2/ 0.317

Feguired Depth: O, 92
-

Areas IR

DL
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1ley Camp Coal — D78 Runoff Caloulations

FROJECT &

ACRES

7 OPERCENT

BRI
MIMIMUM T

HAINFALL UINTT
EXCESSE HY DROGRAFH

THITHESD IMOHES

W 000 .
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CALCIH ATION:

{Chanmned

o~
o

ALCULATION:
=locity Cheoio)

{4

E

Depth)

Eouation

kS

oy
L

Valley Cea

Date:
Time:
Computed

:E.

UNITS
Design Flow: 0,57 cfs
HBottom Widtis: LIRS feet
Side Slopeli: 2.0 1/mi
2 2.0 1/7ma2
Friction Factor: 0. 050
Min. Hottom Slope: 0,02 ft/ft
Max. Hottom Slope: 0.08 ft/ft
Freeboard: Q.50 teet

Derth (Min., Flow):s 0,357 feet
Grnsl. 49 (581 /72= (Rl
ARY 2/ 8= (AL

Feguired Depths: .87 feet
Areas 0.2 ft2
Perimeter: 1.65 feet
Hydraulic Radius: Q.16 fest
Vel ooitys 2,10 fl/sec
Riprap Ck (W<57): Mot Meeded

Depth {Max. Flow): 0,29 feet
Gn/l.49{5)1/2= Q. 041
QERY 2/ B 0,041

Feguired Depths 0.7 feet
Areas .16 1.2
Foerimeher: 1,27 fepet
Mydraulic FHadios: PR I feet
Vélmﬁitvx “ooE 1/ sac

. . s e g s a ’
Hiprap Gl (VOED - Mot Meeded
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PROJECT = Valley Camp Coal - D-7B Runoff
ACRES
SLOPE=:

1ud

AVERABE BABIN

13.5

]

FERCEMT

Th/AHR

FCF S ey
ITERATIONG= a2

Calculations

QFE =16, 0323
A-houyr

ITHOHES

ACCUMULATED

FINFALL.

FATMFALL
EXCES

Q000
Q000

Eslslals)
OOO0

YOHIHG
OO0

) LInInlN
D00 D000
O00G & 00
D005 L 000
D007 L D001
D00E
D010

1oy
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1580
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PN we e
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FROJECT @@ Valley Camp Coal - D~8 Runoff Calculations

ARE &= 1.5 ACRES
m“rrﬁi Bas Iﬂ SLOPE= 26,0 FERCENT

INCHES

...... E D) HOLIRE

H“DHﬁh’ ENF!HJ
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ITERAT IONS= 805 S-hour
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GEMERAL

Mir. Bobtbom i N
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Freeboard: 0, 50 feet
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FE2
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Depth Mas. Flow): 0,19 feet
nsl.49i8)17/0= L
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PROJECT @ Valley Camp Coal ~'D~99, Dr?B»RunaffTCalculation

AREA= . 1 ACRES

AVERAGE BASIN SILLOPE= 17.2 PERCENT
CURVE NUMBER:= 90,

DEGIGN STORM= 1.355 INCHES

STORM DURATION= &H.0
FY TGN T
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Trapezoidal Channel Flow Calculations using Mannings Equation

Client:
Froject No.:
Chamnmel Section:

GENERAL. CRITERIA:

CALCULATION:
(Channel Depth)

CALCULATION:
(Velocity Check)

Valley Camp Coal Co.
QO7.11.100

D-10

Desian Flow: 1.18
Bottom Widthe 0.0
Side Slopel: 2.0
Side Slopei:s 2.0
Friction Factor: 0030
Miit. Bottom Slope: QL0200

O O30
Q.50

Max. Bottom Slope:
Freeboards:

0.49
0.168

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

ARYZ/ 3= 0.170
Required Depths 0.99
Area: Q.47
Ferimeter: 2417
Hydraulic Radius: Q.22
Velocitys 2.51

Riprap Ck (V{G7):

Depth (Max. S
An/1.49(8)1 /2=

Q.43
0.138

A(R)YZ/ 3= 0.139
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Hydraulic Radius: Q.20
Velocity: 2.91
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PROECT = Valley Camp Coal - D-12A Runéff Calculation
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Trapezoidal Chamnnel Flow Calowl

+

Compute

81 opes

Eond v,
S omes

B e s
Y
S e ]

CALCULATION:
{Chanmel Depth)
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uF i,
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PROJECT : Valley Camp Coal - D—lEC.Runoff Calculatiom -

AREA= « 1 ACRES
AVERAGE BASIN SLOPE=  11.5
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PROJECT * Valley Camp Coal — D-12D Runoff Calculations

AREA= 1.6 ACRES

AVERAGE BRASIN SLOPE= 8.3 PERCENT
CURVE NUMBER= Fa0
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Channel Flow Calcoculations using Mannmings Bguaets
Client: Yalley Cosl Company
Fraject No.: 007,11, 100
Charnmed tion: Ditol D120

GENERAL CRITERIA:

CALCULATION:
{Channel Depth)

CALCULATION:
iVelocity Checkd

ey

| 3o8 58

DESIGN CRITERIA:

Flows
Widdths

Design
Fottom
Side Slopels.

Side Slope:
Friction Factor:
Mi Bottom Slope:
Max. Bottom Slope:
Freeboard:

e

Depth (Min. Flow):
Gn/s1.,49(8)1/2=
ALRY 2/ 8=

Reguired Depth:
Areas

FPerimeter:
Hydraulic Radius:
Velooitye

Riprap Chk {(V{57):

Hoa

Depth (M Flow):
Qn;1,49x8)1/2#

AIRY 2/ B

Feguired Depth:
Areas

Ferimaeter:
Hydraulic Radius:
Velocity:
Fiprap Ck

S
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O, 0D
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0.23 feat
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PROJECT : Valley Camp Coal - D=1i36 Runoff Calcualation
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Trapezoidal Channel Flow Calculations using Mannings

Clients
Froject No.:
Chamnnel Section:

GENERAL CRITERIA:

CALCULATION::
(Channel Depth)

Cal.CULATION:
(Velocity Check)

Valley Camp Coal Co.

Q7110100
~154

Design Flows
Bottom Widthe

Side Slopel:

Side Sloped:
Friction Factor:
Mim. Bottom Slope:
Max . Bottom Slope:
Freeboard:

Depth (Min. 8):
Gn/1.49¢(g8)1/2=
A(RYZ/ 3=

Reqguired Depths:
Area:

Farimeter:
Hydraulic Radius:
Velocity:

Riprap Chk (V£57):

Depth (Max. S5):
Gn/1.49(8)1/2=
ARIZ/ 3=

Required Depth:
Area:

FPerimeter:
Hydraulic Radius:

belocxta
Hiprap Ck

l.j C-"'"‘) =

EFguation

Dates 12-Jul-g9

Time: QZ:s13 FM
Computed: DEH
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Q.60 cts
3.0 feel
2.0 1/mi
2.0 1/7m2
QL0350
0.030 ft/+t¢

0.180 ft/ ¢t
0.50 feat
Q.35 feet

Q. Q70

0.071

Q.85 feat

O.24 £t
1.57 teet

Q.16 featl
2.45 Ft/sec
Not Needed

0.25 feat
0029
0.Q29

Q.75 feest
G.1E 12
1.1% teet
O.11 feet

4,80 Fft/sec
Not Needed

DESIGN CRITERIA:

Bottom Width:

Side Slope 13

Side Slope Z:

Min. Bottom Slope:
Max. Bottom Slope:
Min Channel D@pth:
Fiprap (Min S5
Fiprap {(Maw S):

Toa.0 feet
2.0 1/7ml
2.0 17w
B0 pA

18.0 A
0,85 feal

Not MNeeded
Mot Needed

;§434
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Trapezoidal Channel Flow Calculations using Mannings Equation

Client:
Froject No.:
Channel Section:

GENERAL CRITERIA:

CALCULATION:
(Channel Depth)

CALCULATION:
(Velacity Check)

Valley Camp Coal Co.
QO7.11.100
D—-1ZR

Design Flow:
Rottom Widths:

Side Slopel:

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

Depth (Min. 8):

An/1.49(8)1/2=
ARIZ2/ 3=

Reguired Depth:
Area:
Ferimeter:
Hydraulic Radiusi
Velocity:
Riprap Ck (V<57?):
Depth (Max. S):
Gns1.49(8)1/2=
A(R)Z2/E=

Required Depth:
Areas

Perimeter:
Hydraulic Radius:

Velmcité:
Riprap Lk (V<B%)s

Date: 12-Jul-89
Time: QZ:18 PM
Computed: DEH
UNITS

O.bé6 cfs

0.0 feet

2.0 i/ml

18.0 i/m2
QL0320
Q.150 ft/f¢t
0.350 ft/ft

.30 feet

0.15 feet
Q.034
0.034

0.465 feet

Q.19 f£t2

2.99 feet

Q.07 feat

3.45 +Ft/sec

Not Needed

Q.13 feet
Q.023
G.023

Q.63 feet

0.14 ft2

2.25 feet

Q.06 feet

4.839 +ft/sec

Not Needed

DESIGN CRITERIA:

Bottom Width:

Side Slope 1:

Side Slope 2:

Min. Bottom Slopes:
Max. Hottom Slope:
Min Channel Depth:
Riprap (Min 5):
Riprap (Masx S5):

1
4

Q.0 feet

2.0 1/mi
15.0 1/m2
15.0 A
IG.0 7
Q.65 feet
Not Needed
Not Needed
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Trapezoidal Channel Flow Calculations using Mannings Equation

Client: Valley Camp Coal Company Date: 1i-May—-89
Froject Na.: 007 ¥, Time: 11:39 AM
. Computed: FEH

UNITS

ULF‘! 1”?\1'

COLCULATION:
elocity Check}

e Widths

Ldee Blopels

Side Slopei:
Friction Factor:
Mirv., Hottom Slope:
Max. Hottom Slope:
Freeboard:

Depth (Nin" Flow):
B s/1 . 498y 17/ 2=
AR 2/ 3=

Reguired Depth:
Areas

Perimeter:
Hydraulic Radius:
Velocitys

Riprap Ck {V4<57) 3

Depth {(Max. Flow):
Gn/1.4%9{8¥1/2=
A{RY2/ E=

Feguired Depths:
Aresas

Ferimetars
Hydraulic Hadius:

GEMERAL CRITERIA: Design Flow: 1.97 cfs
v

0,0

2.0
a0

0, DED
0. 02
Q0,02
0.80

0,54
0,24

RGPy

0,22

1.4
Q.58
2.41
.24
2.69

0,54
0.22

0, 22

1.04
0.58

2. 469

feet
1/mi
1/m2

ft/+t
ft/4t
feet

feet

feet
££2 —
feet
feet

d ftisec
Mot Needed

feet

feet -
12
fest
ftest

ft/sec

Mot Needed

fest
17mi
1/, m2
LR WA
SR A
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FROJECT ¢ VYalley Camp Cosl - D-1468 Runoff Calculations

ARE (= H
AVERAGE BASIN
CURME  MUMEE

FERCENT

TH= 0720 HOURS BFIMN=10, 43128 It

OUTEL W
HYDROGRAFH  HYDROGRAFH
CFS

ACCUMUILLATED
TIME ROTRHFALL
HOURS IMCHES

2 3] i
2,02 .W7bm u L 2.7 » )
2,03 « 3921 elsle 146.6 . 00
2.05 « 4087 R 3 1s 1e 0y « D005 35.5 « Q0
2.06 < A2EZ L0 E L2008 i L O3
S L4417 « Q010 = . 04
2.09 - AEEE LD 2 -0
2.10 4748 « D01 " <14
2.12 ~AFLE L0018 : .20
2.13 L S078 3 2 D20 24, « 27
2.15 L S24E L0114 23 17. .55

214 « S0 L0140 L D02 i1.
2.14 .EER74 L1 AT LR 7.
2.19 2 G739 197 « QOO0 4,
2.20 - EH904 L0224 HUOT“ 3.
2.22 « DAY It oV u b 3.
2. 4-7;"'1 a 1.

- 208 .

SRR T, SR SR TR I S

2" o 2] « & .

2 . 0 » CHDA0 . 4 1
2" w027 o A i i
2a25 v i3 - OO0 4 « 1 1
2050 - FO £ 0 1.




FROJECT » Valley Camp Coal — D-16A Runoff Calculations
(Continued)

e

INF AL

ExCESR

i I -~
]

i

!

]
i

HYDROGRAFH FEAK= 2.13 cfs
TIME TO FEAK= 2.52 Howrs
RUNOFF VOLLIFE= 17 Acre-Feet

%



h

T Ldal Chanmel Flow Caloulations using Mammings Eouation

s

Client Coal Company Date: 1E-May-89
t Mo Times 10: 45 AM
sotion: Uxtrh D*imﬁ Computed: PaEH

22

e d

o
o

Chanrel

LINITS
GENEROGL., CRITERIA: Design Flow: 2.13 cts
Bottom Widths 3.0 feat
Side Slopels: 2.0 1/mi
Side Slopel: 2.0 1/m3
Friction Factor:s 0. 50
Min. Bottom Slope: U.UB tt/+t
Max . Hottom Slope: 0.15 ft/ft
Freeboard: O. 50 feet

CALCULATION: Depth (Min., Flow): 0. 17 feet
{Chanmel Depth) Bn/l.49(8)1/2= 0. 152
' AR 2/ 0= 0,15

Feguired Depth: .67 feet
Aresazs 0. 55 L2
Perimeter: Z.74 feat
Hydravlic Radiuss .15 feet
Velooity: .88 ftisec
Riprap Ck (V<57 Mot Meeded

CALCULATION: Depth fﬂaxu Flowr: .14 feet
Velacity Check) 1. 4981 /2= 0.111
&R B T . 112

Reguired Depth: .
ﬁr '




CLIENT l/qZ//’z/ / S / 3
“‘In PROJECT ___’MJ 7 4 :::::no M“
rearone___ D-/leB CHECKED
& LUCE~ snosectTwo. DO /([ (DD oare 2/11 /%3

D168

TorA /42&7!« S154 6.00175 = O.7 ac
W=90

Pz P s - 155 saches (104r, aér)
Hyp. Lowers - 400

Stere= (G 2050) 5&03) - 3307
43600 (0:7)

/ AHLOLHTED g),uoﬁf ro7r=0.5 et~
) "
Died Deser) - Dprer Sezrmes To Lnse oF FaD Swps
PNEIA Try Tepesoide! Chammel
§M4X = /0% y /b‘jo

b=0, =2, =003

V237 /s 250 o
/\/0 Z/M/% 24)0/20;

\ﬁ%ﬁ‘/ Idz Lo’ 3
Z
\/;0.4 !




: « 7 ACRES
= ’\f:xF I"lﬁ*\'hi SLOPE= 33,6 PERCENT

YDA i -
MIMIMUM INFILTRATION RATE= .0

HOLRS

ABCCLIMUL ATED 5
RETMFALLL FLNOFF
ITRICH

1.54 . 2203 o QOO
1.56 . 2263 » G000
1.58 . 2E24 - 23000
3 -

1

L 0L

L
2.44 <FOTE < 2h1E .01

2. ”"f'i L PEOD - 2756 =01

.

& : oF
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Chanmel

GEMERAL CRITERIA

CALCIH AT ION:
{(Channel Depth)

CALCUL AT IOM:

Velocity Cheoclkod

Loy Flonae

Fom Widthas

Side Slopel:.

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

Depth Min. Flow):
Bnsl. 495y 1/8=
AIRY 2/ 5=

Heguired Depths
fress

FPerimeter:
Hydraulic Fadius:
Vel ooity:

Riprap Ck (VI57):

Depth Max. Flowl:
/1 .49(8)Y 1 /8=
AIRYZ/ D=

Fequired Depth:
Fr e

Fee i met

Heycdhranlio Hadiuws:

fhsi+tt
ft/ft
feet

), 40 et

0, GO feet
0, 32 £ 2
1.79 feet
0,18 feat

1.846 ft/sec

Mot Needed

feet

fest
12
foet
f et
1./ aec

Maeded
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75 0.3 0.185_
Q= 0758 CA =781

/D/za/)/?éiém = /55 b (/Oy/, Ghr)
ydraull L% 750 fect

_ T )25 X0
P Bao zry T 3%

bon 07" Gotesitla om Q=% oF
Dl _Decign

oy~ 27 7y Bapezoira/ &Q{W

Sy, = 2%

5=0 , M';Z) 73003
V=273 e £ S At O

Mo lning pecessary
7/




PROJECT : Valley Camp Coal - D-1848 Runoff Calculation e

AREA= 2.1 ACRES .

AVERAGE BABIM AT.0 PERCENT
CURVE MUMEBER=
DESIGN STORM= ITNOHES
STORM DURAT I OM= F.0 HIRIRS
HYDRALHTO LT "
MIMIMLM TR

A

1y
&

TED

e HNTT
L. FUINOFF

CESS HYDROGRAFH

3 AEH

i

19 ¥l

21 . 292 » D004 » QOO 26.8
2.22 0102 L 0009 - D005 35,0
2.24 - BRTH L0015 « O0D0T 29.46

. GO 01 E 2.8
. 7142 - DHIE0 W 01T 1u75

g
31T 098 . 3018 . S » 18 -
e

- FAE8 L0118 « 0020 i

Y L0140

" - 144 ot 0 « s
. L2189 . QO2T - 1 w2

LOELE L 0027 IR =
L 240 .29 RS _—r

el

. w 0 o 02 P

- EB87E
. 7048

x® -

= n - fom L} o® ——
PO e - i

. SIS EES i . PG

e Py FEALS DN : | - . 29
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Maw . Hobttom
Freehoards:

CALCULATION:
{Channel Depth)

Depth {(Min.

{ry 7 1

5oe

Feoguired Depibs:
Areat

FPeri
Hydraulic Hadioss
Velooity:

Fd e

"
u

Depth {(Masx.
ity Checlko s 1. 45

Fadd s

L SR

0, 84 femet
0, 23 132
1.52 feat
.15 faet
1.99 +t/sec
Not Meeded

0.79 feet
0. 042
0. 047
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FPROJECT :

AREA= 1.6 ACR
AVERAGE BASIN 510
CURVE NUMBER== $2
DESIGN STORM= 1.
STORM DURAT ION=

HYDRAUL. IO LEMETH=
MINIMUM INFILTRAT

L0488 HOURS
75,7135

ES
FE=

o5 INCHES
&0 HOURS
ARG, FEET

o

TON

QFCFS=

&
ITERATIONS== 5]

Valley Camp Coal - D—-18B Runoff

3

Z4.8 FERCENT

IR/HR

QaFI
8C5

Calculations

N=15,3608 INCHES
b&—hour

::::::.‘.:zmz:::::::::::::::.z:z::::::::x::::::::‘.:::::::::====::======;:::=::=:::::::::

ACCUMULATED
RATNFALL

TIME

HOURS INCHES

RUNOFF
INCHES

REINFALL

E
I

UNIT
HYDROGRAFH
CFg

XCESS
NCHES

OUTFLOW
HYDROGRAFH
CFS

2.08 LALEER
2.07 « 4340

LA527
L4713
« 4900
3 - HOBT
o CO274
7 <S40
& - B647
L5834
LE021
2.25 S&E207

63554

L] L]
O

B3 hY RY R

8261

2.4% . 8448
2.44 . B635
Z2.46 L8821

LS008
L7195
2.51 LFE2E

it
LFETE

2,52
2.54 LF42E

LFATE
. FELS
574

RIRI BRI R P
o~ n
L~

o il FEHEE

HYDROGRAPH FEAR:=
TIME TO PEAK=
FUNOFF VOLUME=

D000
» QOO
» 0008
L0016
LO0E8
0042
L0059
»QO7Y
L0102
S0127
L0155

0186

L0616
D670
SO727
. 0785
. 0845
L0G07
L OFE0
. Q468
0785
- 1O0E
- 1020
» 1038
L1054

39 At

L QOO0
L Q000 5.4
L0002
. O0O05 25.6
L0008
LOO1 i4.4

L0014 8.2
LO0L17 4,2
L0020 2.0
LO023 .9
~O025 -4
L0028 .
L D030 LQ
L0053 -0
L0055 L0
L0056 W 2
L Q058 ]
L D0EO L0
Q062 .3
L0043 L
L0017 -0
L0017 e
L0018 s
LO0LE ., .0
L0018 ’ W0
L0018 L

Z2.581 Hours
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g mos b o m

s
E
H
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3

Trapezoidal Channel Flow Calculations using Mannings Equation

Clients
Froject No.:
Channel Section:

BENERAL CRITERIA:

CALCULATION:
(Channel Depth)

CALCULATION:
(Velocity Check)

Valley Camp Coal Co.

GO7 . 11,100

Design Flow:
Bottom Width:

Side Slopel:

Side Slopel:
Friction Factor:
Mirmn. Bottom Slope:
Max. Bottom Slape:
Freesboard:

Depth (Min. $)3

Gns1.49(8)1/2=
A(R)E/ 5=

Required Depths
Area:

Ferimeter:
Hydraulic FRadius:
Velocity:

Riprap Ck (V{397

Depth (Max. 8):
Gn/1.49(5)1 /8=
AR/ B

Required Depth:
Area:

Ferimeter:
Hydraulic Radius:
Velocity:
Riprap Gk (V57

Dates 128-Jul -89
Time: QZ: 21 P
Computed: DEH
UNITS
Q.74 cfs
0.0 feet
2.0 i/ml
2.0 1/m2
OL.QF0
Q.030 /4t
Q.040 ft/+t
Q.30 feet

Q.38 feet
Q.086
0.086

.88 feet
0.28 ft2
1.68 feat
G.17 feetl
Z2.65 ft/sec
Not Needed

Q.36 feat
O.075
Q.Q77

0.86 feet
Q.26 +t2
1.61 feet
0.16 feet

2.85 ft/sec
Not Needed

DESIGN CRITERIA:

Bottom Widths:

Side Slope 1:

Side Slope Z:

Mirm. Bottom Slope:
Max . Hottom Slope:
Min Channel Depth:
Fiprap (Min 52
Riprap (Max S):

1
LS

0.0 feat
2.0 1/mi
2.0 1/mz
.0 A
4.0 %
<, 838 feel

Not Needed
Not Heeded
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O~/98
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= 0.5 fervo
AN =T858

Drcspitotion= 155 (10 Ghr)

hdheautic Lemptie w25
@YX 10

bpe= Grpated) = 574

Calereleted un-of ¢~

@»f =0.05 ¢/§
/cay/

Ditth Desin

Somin 2% by Bapezsicdal charmel

b=0, -2, 7=0.03

Srmats 4

Ao 5 /%A)/WAL
Lre Geresie [ese

- 0005
/4
v A0%
O 0.003 Azo.034
0.3

0.005 = Y= [,9%>»s

1 6fps & 855 &L
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— r— 1

-

Runaff'Caicul

PROJECT atior

i

IN= 4.3

i

B g e, e

LS G-hour

Fo TN INQFF *OESES HYDROGRAFH { HSHAFH

(g g
CFe

XT3 auol 00 1
LAYER Reialol N QOO5
. 740 0014 QOOT

Ay

WL L




" n “SE“ CLIENT ,%_g%;j i SHEET ___{_ oF _L__
ALLENR PROJECT Az coweureo X7/

FEATURE CHECKED

& LUCE"\C PROJECT NO. N7 M 2o DATE

Hdos o Dyreas [fAzcvearonds - [t [ Cevigz)
(s Dizertes Zv Fhvo Z5 (Ddh 27 cboes st 61137‘)

(OLETZT D7zt Lo
a = (efs) (overete/Replat  p= 0.015
l-2/-48 o0-2/ 042
23749 0-Z3 o077 (alewkations hevery e go//amwa/-{
£-HA-74 D24 204 0%/7 oind ave osed oS & rebdroe
153 0-Z5A 019 qedcle > el toredifiores , They ar<
D-758 49 (utpided fo grit i g /J/ox/ma/f
(-26-z9 D-Z¢ ©.57 wager udt &F fw/;ff'ﬁ Oz ocn s
CZoA-24  D-ZeA 0/ fo Cvgluste (oucrete defch
(28779  D-ZA 3.3 Lharacteiistrcs,
D-21  Frd Howo.
rés = (e N
(R0 0.5 (Watbing ¢-22-24 deta)
S = 507 Q= 04zck
- Zoto”
P =/ 5577 7/ é? A -

Toprcal Ses :
Doty Shope = 6.037 e (Flad sethror)

Depth - Tqpreaf Secten hes' b0, 7<) o075 ) o015
o

\/44”/

_(Qﬂ.‘ = AIZZ/:3 - 6.0Z2 ‘[M OSime [ ZAF7. DEzhérs corTH
(49572 NO  BSTTOWA Lo DTH

y A%
0.5 0.39
.27 o.0¥4 Az o.ls
o./7 0.022 ——== |/ 7 345

pe RS /““ i

/ y=0/7 / ﬁc@ﬁo&fc/-’ 0,55\

-

™~ T e e
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SROJECT 0 VALLEY CAMFP — DITCH D-21 RUNOFF DESIGN

AREA= 11.6 ACRES

AVERAGE BASIN SLOFPE= 80,0 FPERCENT
CURVE NUMRER= 70.5

DESIGN STORM= 1.55 INCHES

STORM DURATION= 6.0 HOURS

HYDRALHLTC LENGTH= 207G, FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

TE= 1174 HOURS QFLFS= 74057 (CFS GFIN= &.35747 INCHES
Ch= 21,4210 ITERATIONS= o 5C8 6-hour

ACCUMULATED RAIMFALL UNIT OUTFLOW
TIME RATNFALL RUNOFF EXCESS HYDROQGBRAFPH  HYDROGRAFH
HOURS INCHES INCHES INCHES CFS CrFs

240 L8183 . QOO0 L0000 .0 .00
.40 L2427 L GO0 L OOO0 3.7 .00
2.45 L8693 . Q002 . 0002 23.2 .00

2.47 8263 . 0008 0006 49.5 » 00
2.49 R L0017 « Q007 68.0 - 00

2,52 LFEGS 2 OOZE L0000 74.6 LO7
2.54 . 7428 . Q02 OO0 &97.8 I

2.56 92801 »OOZE0 L0004 539.0 I
2.a9 7574 D054 - Q004 46.1 « 19
2.61 L2647 LO0EG - 0004 4.0 . 20
2.64 719 L0042 - Q004 24.0 - 21
2.66 29792 L0047 000G 16.3 21
2.69 . 7865 L0082 L Q000 10.7 21
2.71 .2938 Q0BT - QOO0 &.9 2

2.73 1.0011 . 0062 L0003 4.3 22
2.75 1.0084 - 0068 Q006 2.7 22
2.78 1.0137 L0073 - 000G 1.6 25

2.80 1.0230 LO079 LQ006 1.0 .24
2.82 1.0303 . 0085 L0006 .6 .25
2.8% 1.0376 LOO92 L0006 L L2E
2.87 1.0449 0099 L0007 L2 .2
2.89 1.0822 L0105 L Q007 1 .z8
2.2 1.059% L0117 0007 O L2
3.3 1.1813 L0262 alatals o0 £ TG
3.41 1.1871 L0271 0009 , 1.0 . EG
3.44 11930 LORT L O00F O .40
T4 1.1588 LO2BE L D00 L0 .41
A48 1.2046 L0297 L O00Y L0 .41

1.2100
1.2140
1.2180
122320

COE05 L2008 e 42

D00 ) 42




VALLEY CAMF — DITCH D-21 RUNOFF DESIGN

FROJECT =
{Continued)

ACCUMUILATED RAINFALL UNIT OUTFLOW
TIME RATNFALL RUNOFF EXCESS HYDROGRAFH HYDROGRAFH
HOURS INCHES INCHES INCHES CFs CFG
2.65 1.2341 D007 .0 37
Z.67 1.23581 3 . L0007 -0 53
LA ctfs

HYDROGRAFH FEAK=
TIME TO PEAK= FZ.53% Houre
RUNOFF VOLUME = .10 Acre-Feet



“ n“SE“ CLIENT ‘/Aﬂl’_y / AnP suur_.i oF__L

srosecT el (77 comrureo_DH
& LUCEnc vaosecr wor D711 2O oure 2.
D-23
@: 0.79
Diteh Shope= F50 =01 (faindy unihorm)
ﬁ?% o035

Q’Z . B4 o.(;Z.s l ﬂ%

19957
O ! 2.005
0.z 0.034 A- o0 1130
0.8 0,020 == V= o./0

/\/'/
y <O 8. Frechoard = 0,577

D-249
Q- Zod
Ditely Shope= 580 = .03
2. . 0082 Y '4{%4_-
1,995 7%
6.3 0.1 , ¥
0.258 0.083
c . B \A: 013/4
- Ve 0.505
Az 028 frecbesd - 047’
D-25A (ol Flowo
4: /' Bl X a3 s
(075 ((Some o= 5—24'24) : ‘
P=1,55i , Lhr Q: 0.19% 45
S= 4470
He 7757
Diteh S/o/ciér izp - 0038
W, zify = 4
00
WE0.015
Pa L 0Ll y HE 5
/475"
0.2 0.034 Azp.ceS

0,13 O-01( =2z 8/




FROJECT : VALLEY CAMP — DITCH D-25A RUNOFF DESIGM

AREA= 1.9 ACRES

AVERAGE BASIN SLOPE= 44,0 PFERCENT
CURVE NUMBRER= 75,0

DESIGN STORM= 1.33 INCHES

STORM DURAT ION:== &L 0 HOURE

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

QFIN=14.8782 INCHES

= 22,80 CFS
I : SC8 s~hour

ot
™
rd
in
it
mw

ACCUMUL.ATED REINFALL UNIT OUTFL.OW
TIME RAINFALL EXCESS. HYDROGRAFH HYDROGRAFH
HOURS INCHES INCHES CF& CF8

RUNOFF
INCHES

.27 « GO3IF « D000 L DO00 o O - 00
2.2 6793 L Q000 . Q000 2.1 « Q0
2.29 . HP28 L0002 L0002 11.0 - 00
231 7072 LOOOS L0003 19.6 « Q0
2.E2 L7217 « Q0089 L0004 22.5 - 00
253 «7EEZ 0014 0005 20.4 02

M . 7306 L0021 0004 15.%9 A

BBt i i L G

L B3 P 000

=

B
L
R

J b3 R BRI R ORI ORI ORI BRI OB

HYDROGR
TIME TO
RUNCFF

7240
. 8084
L8922

=
.8318
L8662
. 8807
8951
096

2240
CFIAE

LREL2
L7401
« 7440
L2479
L9518
L PRE7
<096

AFH FEAK:=
FEAK=
VOLUME =

0028
L0047
L0038
LO0T70
< O0RE
Q097
L0113
20129
L0147
L0165
L0184
L0196
LOZOZ
2207
8 0
L0219

LOE2E

. Q008
L0009
L0010
L0011
L0012
LOOLE
L0014
L0015
L0018
L0017
L0018
»O0LF
L0012
« D00
2 OO0E
L0004
. Q006

D006

OO0

. Q4
08
Q&
.08
.09
10
12
13
.14
14



CLIENT Vare ey / Hutl> sueer__ 0 _or__ ]

“‘;II{% PROJECT /’J b 17 COMPUTED
& LUCE reoseer o 007, 11700, ore 3 AIBTD
D-Z58
‘ Q: 7(’6 ////}“/5 /s ﬂ/ﬂ_ﬂy/ujﬁx 5008 nct o (- 76 Fs e
AZZ U&/S “C/éw,/ <l %.,l\)
LD #% S/o/-Mr O.0
=4
Ay =1
4:o
IZ: o.0/5
@n . o0.723 Y 427
74757
0.5 0.357
0.2 o.034 /}: O -7
o A4( 6.2 = V.- 10.9]
. v
y:o,{(/) #{65%&40,54
D-2Z¢
@; o, 57&3@
)ﬁﬁ 5//46 Ypps 0,077
4
M,;/ 2,015 b:O
, s 002/ y A%
. %’/z !
O.f J.005 Az o0.(Z
0.17 o.0z2Z —= U479 és
N )
DA
&=/ or s

ﬁ/ 7&// 5/0//: 0.70

W, . oo3z v/ 40% Ao
149577 z./ 0.008 VAN
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cLIENT __ _..\é&ﬁy_t Zﬂ{P sueer 7 _L_
“""I}-SEI\ PROJECT 20t 17~ coum’r:o_.aa/__
I-EI ‘ FEATURE CHECKED

& I-UCE'M PROJECT NO. L0771 {, Zary oave __ITAUE 90

D-Z&8

@:334/‘&
Dty S/a/w«' O/

Rn . 0105 y J2%
/Ifﬁﬂz
0.z 0.034
.75 o.o0w!
6.3 0. 100 Az0-38
s.3/ 8./09 === - 8.59

—‘__________)

Z_=_£5gé J Sfreeboad = 047




CLIENT SHEET ._./__.._ OF

& LUCEnc reoseer w2007 110D e LT
D - 794

////éﬂréw? Aoz = 1 T2 2

Undistucbe :0.073¢ W=z 7O 0.09¢
Distirbed = 1-03ac SER 72 0723

Qo470 (O 948
pfd(’?/%dﬁﬂ?? = /.55 1 //&jf -G hr )

Aéa/fo%/ c Lfﬂf% =00~

Shpe: (H) 25G20) - 50.3 %
S3500 (/:7)

Dot (alokitrrr + Oror= £.30c5

Dizet Lies m> Smoeace Voep— Use Genezae Desien
6:01 w=Z, d=/.0 " max ,n=0.03
loavensence Deth
Slope @ Folt Fbocw = YBo = .03

;2%7 . 0.0k4 Y 4273
/149/ z 04 O./DZ
0.34 0.000 F V=340

VSt G o Luing Lyl
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“"“SE'\ CLIENT '/ﬂﬂ/ 7 [Y)WI/) suln_z_wi: .

‘“_LEI\ PROJECT COMPUTED
PEATURE K
& LUCEn S o B AT 7Y

D-795 |
77/54/&@ Aras = 1. 290

_@
Uidishirbed Aree = 880ge (W70 009
Disturbed Aras = 0.345¢ =90 0723

Qo774 POz 787
/ngcﬁj%g%m, = /.55 rvhes ( 1047, &hr )
ﬁ/f@’/aulz éhyvﬁ = M0 feed

Stpe - (1420) 25600) = 4098
43500 (1:2)

Lot (& lewdator, émf = 0.3lchs

Drzw LES 0 Srogses %té_v) - (e GennsrA DEsea)

620, m=2, J= 10" max

/J)Wvﬁ%ﬂffﬂdf b/%
5/0/75; 5/200 z 0.025 5 é‘,olas Q'Z I O'MO
' 1 4957%
y 42%
oz ool * ’
0.3 0047 A';O'/§7

.23 6039 == V=20 <« 5&1&/35 78
Yo Lining Kegd
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HANRSEN : c._m__w;\;)/ Al : sweer_ | or 3

aLLEn mostet XA :::::::n_ﬂi__
& LUCE snosecy No. D7 L {, LD DaATE M
D-30
TOTAL ACEA= 188 ¥ 00702 = 17.33
ORDIST ACEA- J02F - 7.248¢ /Zﬁ% 0%//5?’5/\0
PIED ALEA - )27 = 0.9z2¢c
DIST ACEA: r 4. 75¢
A8 A @
98 0.7 71327
y/4) 4.2 0.723
0 72 _ soe
@ =040/ 7o - 32
FeeciP= .55
o, Leneizy = 1950
Seore, 9150 + 25 #1090 = 44il
12,3 ¥ 4350
Donpit (Heoinion : Q= #5045
Orzet Desesn)
5»1//1 = /0% 7 DI/ TH (OCLEAITLY (/AIED tI/TH

Smaxz /128D 0S foncrETE SOTER AdNs 2O4D.
A EBOSor) FTEANITIAC,

pMNO ADDL DESIGN COAITEMAATED
—




FROJECT @ Vallev Camp Coal -~ Ditch D-30 Runoff Calculation

AREMA= 2.3 ACRES
AVERAGE BQHlN QLOFE= 44,1 FERCENT
LUF*“” 2.8
DESIGH. BTORM= 1,33 INCHES
%TGRM DUHQIICN~ &, 0 HOURE
YT .

MIMNIMUM

LG TRLAHE

! s

13 HHTF0 THRCH
~ A

TF= 06"

Gk Fl.uhﬂm

ACCUMULAT LT
TIME RAaINFALL
HUURS §M(HLh

FATNFALL UNl
EXC HYDROGRAFH
THCHES CFs

WP i

L 0004
Raleh ] - OO07
LGP0 LOOLO

70.4
45.8
8.1
i16.4

L0040 7
L0477 iy

. SEBO0
2 7067




FROJECT

HYDROGRARH PE
FEAE

TIME TG

Valley Camp oal ~ Ditch D30 Runo+tf Calculatimn
{Continued:

FLINOFF

4,50 s
.57 Hours

RUNOFF QO UME = LA Acre-Feel

3/3



HANSEN o Lfley fangp —
ALLEN ::::::: 2-3/" ::::::v —

& LUCE"“’ enosecy wo. __P07-// - /8D DATE _.M
D3/ ((oweriience Tidd )
7ot/ Hra =473 ¥ 0.00707 =323 Ao B

STy =19 ires
ﬂ/;%f%/% =/Y dero (5% Cké/d%)
w/ area )
70 /.4 0.0%
7 /7 2-7Z3

R=0.457 A= 43

%a/a/;éz)/m </.55 1w (Oyw,6 4r) | |
/¢74/r4u//2 /mJ/% . 700 At |

Stoge » CZB20)(28) (oo _ .
7 Bwo (rmy ~ 0%

Copr- 85 ColbrgtrFocrn: dz,,,é < 4G A

Cnemence kb -

Nope = Mo 0.125 bz [, m=Zpz0.03

%3
/ 7%7%7/‘: 6.085 Y A2 B
0.2 6.078 A 6.29%

0.2 0.08C = V= 474p5 L54p>

o la)l/n/‘n? ,éw/*q/




PROJIECT ¢+ Valley Camp Coal - D31 Runoff Calculations

ACRES
BASIN SLOPE= 40,0 PERCENT

e

...... ¥PﬁTION PGT

T
i
-y
1
R
=
::r
-
Z

GRS &AL 44 COFS OFIN=20, 5727 INCHES
ITERATIONG= e S5C8 H~-howr

e

. RfINiQLL UNIT QUTHFLOW
RﬁlMFHLL RUMNOFF EXF HYDROGHAPH  HYDROGRAR!

It =5 o

o D00 « 000 .0
. D000 « D00 3E.5
- OD0S - D005 A8.5

. . 2 48. 7%
. . 22N 1 4 22.0

L0018 7.

4
2. 11 « G0 . D5HE @ DR 2.4
7
-
2

213 - 8g L D0FE « D2A a Y

2u13 VA LTEE W THEG
2.17 - 3008 L Q156 - DET

2. 39 SRDLT . 804 o CHIT) . .21
.41 «B226 876 L0073 Ry .25
2.42 . 8435 L5 075 - 5 o A0

elsyird 8 e

2.44 . 3644 2 1C
2 - 8853 2 4
« P06 .
P27
. P45 .

unu"q 0

a
F

L P DU A SUTI N T A SOV A T
E}

P S O T = S

HOERARH FRAKs
T

o
g e

10 fAcre-Fest

4z



HANSER oo tally np ey 7

-

w
& LUCE< rmoscr o LO7 01100 Ny

D-324 D328  ((owenwrce Ditbhyo)
Tk Ara = K * 0.00702 =59 ac

wnalis foerbeo = =573 ac
strbed = <0.le de
A/ A &
78] 0.l 0723
70 53 0076
0~0. /0 CM=73.8

,Qw,))//é 7%07 = /.53 nehes (10 yr, & 4r)

4yf/ma/é lenglF= §T0 et

ot (SPPR)(Z5)I00) _
S/cpte (5520)(57) 4.6 7

Epr7-0/7" Catbet odom - Drgy = 0.58 &

Ctetience DOrbliea- Ao Aesign com Hemp latecA

S/D,oez Sz = 0.025 > b0, w2, 0,03
(252 :0,074 Y 48%

| 47512
0.2 6.0
0.3 &047 A-6.259
83 6017 = V:224
Vi5hs @ N Livine Ll




FROJECT @ VYalley Camp Coal - D120, D-I2E Runoff Calculations

o

ACRES

ARES S.7
AVEROEE HAS ;;ﬁ

O m T AEE

[T

TRAETION RATEs

CFa ﬁPTNm14n4441 T

SCH 4d-howr

LINTTT
WGCFQPH

OLITFLOW
HYUPﬁPRmpH

L Q047
L 0A2
L8814 L Q7T
«FOLT L 098
LFRLE PSR ) PRSI A 5

. FEE #1332 2 DL a e

14,2 . 25

- FEES L1338 w X0 E o L}
. GA4TEE L0144 0

,(),‘ll
L1 E8

HYDROGHEAFH PEAK s .
TIME TO PEA ’
FUNOFF WOLUME

Fomar

S e eet

4z



oum_L_or_;Z_

“" CLIENT E%V / ANP
nl— FEATURE D-33A CommeTee
& LUCE< Y TR oure - BHATET
D -33A
70741 42EH 20374 . co702 - FCreS
PIED A2eA /37 * = /.3
LECLHMED HZEA /175 # - /Z
DISTUPEED AZEA 578 * = 4,/
OMPETUCEELP ACEA 1095 * = 77
)28, A )
78 43 /329
90 4,/ 0723
g5 1.2 0.484
70 77 | oo
- 0.421 D = 83
Pzzip: 185" (10Y2-0i) |
Hoip Leneryt = 2000
Sore = 10650 K Z5EHOD = 123
/4: 3% 43500
Borsors ﬂwumm] ; Q= 53lock
Drrzet Desiend

Smm = 4 f 7 DITZA (op@EATLy LIRED 1T7H (ONCLETE
Swmaxc= FB _  GOTEE #oss Z0AD . MO TS RITEISTIAL

AD A—.OA& DES I54) D,
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FROJECT @ Valley Camo Coal — Ditch D-33A Runoff Calculation

14.7% ACRES
BAS TN e

G InN= &,.8588 IMIHES
SC8 d~-hour

ALLUPU!@ ED HwTNFQIh UHIT DU!FLWN
TIME RATMFALL FUNOFF EXCESD HYDROGRAFH  HYDROGRAFH
= INCHES INC INCHES CFg CrFe

1 Rsleinie ) Al
3l D0 &ud w303
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FROJECT @ VYalley Camp Coal - Diteh D-Z2A Runoff Calculation
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PROJECT ¢ Vallev Camp Coal —~ Ditch D-344 Runoff Calculation
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Trapezoidal Charmnel F
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FROJECT ¢ Valley Camp Coal - D-36 Runoff Calculation
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rROJECT Vallev Camp Coal - Ditch D-37 Runotf Frediction
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