. Chapter 3, Section 3.4 February 1394
Castle Gate Mine

Preparation Plant

APPENDIX 3.4G
. AS-BUILT CALCULATIONS FOR POND 011

007/004
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Civil Software Design -- SEDCAD+ Version 3.1

Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

Company Name: EarthFax Engineering INC.

Filename: D:\UC1l50\011TRIAL User: ANTHONY MAGLIQCCHINOQ

Storm: 1.60

Date: 06-15-1992 Time: 10:36:03
POND 011 - CASTLE GATE MINE
inches, 25 year- 6 hour, SCS 6 Hour
Hydrograph Convolution Interval: 0.1 hr

SUBWATERSHED/STRUCTURE INPUT/QUTPUT TABLE

-Hydrology-
Base- Runoff Peak

JBS SWS Area CN UHS Tec K X Flow Volume Discharge

(ac) (hrs) (hrs) (cfs) (ac-ft) (cfs)
111 1 5.24 S50 F 0.066 0.000 0.000 0.0 0.33 3.85
111 2 7.36 90 F 0.151 0.000 0.000 0.0 0.47 4.89

Type: Pond Label: POND 011
111 Structure 12.60 0.80
111 Total IN 12.60 ' 0.80 8.37
111 Total OUT - 0.80 5.25
R AR -




Civil Software Design -- SEDCAD+ Version 3.1 v
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved. .

Company Name: EarthFax Engineering INC.
Filename: D:\UC150\011TRIAL User: ANTHONY MAGLIQCCHINO
Date: -06~-15-1992 Time: 10:36:03
POND 011 - CASTLE GATE MINE
Storm: 1.60 inches, 25 year- 6 hour, SCS 6 Hour
Hydrograph Convolution Interval: 0.1 hr

POND INPUT/OUTPUT TABLE

J1, B1, S1
POND 011

Drainage Area from J1, Bl, S1, SWS(s)1l-2:

Total Contributing Drainage Area:

DISCHARGE OPTIONS:

Drop Emergency
Inlet Spillway

AR = O i R S ST S S R e e e T

12.6 acres
12.6 acres

Riser Diameter (in) 15.0 -———

Riser Height (ft) 3.00 ———
Barrel Diameter (in) 15.0 o e .

Barrel Length (ft) 58.30 ———

Barrel Slope (%) 1.50 -
Manning’s n of Pipe 0.024 ———
Spillway Elevation 97.0 ——
Lowest Elevation of Holes —-—— ———
# of Holes/Elevation - ———
Entrance Loss Coefficient ——— ———
Tailwater Depth (ft) ——— ———
Notch Angle (degrees) —— ———
Weir width (ft) : ——— -——
Siphon Crest Elevation ——— -——
Siphon Tube Diameter (in) - ———
Siphon Tube Length (ft) - ————
Manning’s n of Siphon - ————
Siphon Inlet Elevation — ————
Siphon Outlet Elevation — ——
Emergency Spillway Elevation —— 98.0
Crest Length (f£t) —-——— 10.0
Z:1 (Left and Right) _ -— == 2 2
Bottom Width (ft) - 6.0
POND RESULTS:

Permanent
Pool
(ac-ft)

ST S=UCST IR ST ITAR

1.0



. Runoff Peak
Volume Discharge
(ac-£ft) (cfs)

IN 0.80 8.37
ouT 0.80 5.25
Peak Hydrograph
Elevation Detention Time
(hrs)
97.8 0.00

Je e Je e Je de de e J e de de de K d e Je de ok de e ke e dr Yo de & de de e A & de do ok de de v o de e ok o e e de e de o o e e de de ot e e de de e ok e e de e ok ke de e gk e e de e ok vk ke
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' Civil Software Design -- SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved. .

. Company Name: EarthFax Engineering INC.
Filename: D:\UC150\011TRIAL User: ANTHONY MAGLIOCCHINO
Date: 06-15-1992 Time: 10:36:03
POND 011 - CASTLE GATE MINE
Storm: 1.60 inches, 25 year- 6 hour, SCS 6 Hour
Hydrograph Convolution Interval: 0.1 hr

ELEVATION-DISCHARGE TABLE

g
J1, B1, S1
POND 011
Drainage Area from J1, Bl, S1, SWS(s)l-2: 12.6 acres
Total Contributing Drainage Area: 12.6 acres
Drop Emergency Total
. Inlet Spillway Discharge
Elevation (cfs) (cfs) (cfs)

e - - o

81.50
82.00
82.50
83.00
83.50
84.00
84.50
85.00
85.50
86.00
86.50
87.00
87.50
88.00
88.50
89.00
89.50
90.00
90.50
91.00
91.50
92.00
92.50
93.00
93.50
94.00
94.50
95.00
95.50
96.00
96.50
97.00
97.50
98.00
98.50

. .
o O

-,

[cNeNoNoReNoloReloNoRoNelolole)

* & & 8 & 8 ® & 4 % 4 & & & 3 = _® 5 5 = = 2 @

[N oNeNoRaNeNaNoNoeRooNejojoeNaoNoNe ool

[ 4
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NUMeEOO0OO00000000000000000000000000DO0O0OO0O
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s 4 & # 8 8 % 2 2 2 8 8 B ¥ S 5 € S 5 & & » & 2 2 2 2 s » B B & B =
NMNONODODODODOOOQOOO0O00OO0OOO000O0000CO0O00000000O0
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98.60
98.70
8.80
3.90
9.00

7.5
7.7
7.9
8.1
8.4
*

7.1
9.5
12.3
15.4
18.4

26.
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. Civil Software Design -- SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

_ Company Name: EarthFax Engineering INC. .
Fllename: D:\UC150\011TRIAL User: ANTHONY MAGLIOCCHINO
Date: 06-~-15-1992 Time: 10:36:03 '
POND 011 - CASTLE GATE MINE
Storm: 1.60 inches, 25 year- 6 hour, SCS 6 Hour
Hydrograph Convolution Interval: 0.1 hr

ELEVATION-AREA-CAPACITY-DISCHARGE TABLE

Jl, Bi1, s81
POND 011
Drainage Area from J1, Bl, S1, SWS(s)1l-2: 12.6 acres
Total Contributing Drainage Area: 12.6 acres

SW#1: Drop Inlet
SW#2: Emergency Spillway

Elev Stage Area Capacity Discharge

(ft) (ac) (ac-ft) (cfs)
TOLIR R = e e I e S I N T T

81.50 0.00 0.02 0.00 0.00
82.00 0.50 0.02 0.01 0.00
82.50 1.00 0.02 0.02 0.00
83.00 1.50 0.03 0.03 0.00
83.50 2.00 0.03 0.05 0.00
84,00 2.50 0.03 0.06 0.00
84.50 3.00 0.03 0.08 0.00
85.00 3.50 0.03 0.09 0.00
85.50 4.00 0.04 0.11 0.00
86.00 4.50 0.04 0.13 0.00
86.50 5.00 0.04 0.15 0.00
87.00 5.50 0.04 0.17 0.00
87.50 6.00 0.05 0.19 0.00
88.00 6.50 0.05 0.22 0.00
88.50 7.00 0.06 0.24 0.00
89.00 7.50 0.06: 0.27 . 0.00
89.50 8.00 0.06 0.30 0.00
90.00 8.50 0.07 0.34 0.00
90.50 9.00 0.07 0.37 0.00
91.00 9.50 0.07 0.41 0.00
91.50 10.00 0.08 0.45 0.00
92.00 10.50 0.08 0.49 0.00
92.50 11.00 0.08 0.53 0.00
93.00 11.50 0.09 0.57 0.00
93.50 12.00 0.09 0.61 0.00
94.00 12.50 0.09 0.66 0.00
94.50 13.00 0.10 0.71 0.00
95.00 13.50 0.10 0.76 0.00
95.50 14.00 0.11 0.81 0.00
96.00 14.50 0.12 0.87 0.00
96.50 15.00 0.13 0.93 0.00
97.00 15.50 0.14 1.00 0.00 Stage of SW#1
97.50 16.00 0.15 1.07 4.18 '

97.81 16.31 0.15 1.12 5.25 Peak Stage



98.00 16.50 0.16 1.15 5.91 Stage of SW#2
50 17.00 0.17 1.23 13.12
60 17.10 0.17 1.25 14.52

“=,70 17.20 0.18 1.26 17.21
.80 17.30 0.18 1.28 20.19

98.90 17.40 0.18 1.30 23.48

99,00 17.50 0.18 1.32 26.72

hkhhkhkkhhkhkhhhkhkhkhkhhhkkhkhhhkhkhhkhkhkhkhhhkhkhhhhhkkkkhhkhhhkhhhkhhhkhkhkhhhkkhhkhhhhhihhhhkix
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. Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CASTLE GATE
Comment: PREP PLANT - POND 011 NORTH INLET
Solve For Depth

Given Input Data:

Bottom Width..... 2.50 ft

Left Side Slope.. 2.00:1 (H:V)

Right Side Slope. 2.00:1 (H:V)

Manning’s n...... 0.035

Channel Slope.... 0.4400 ft/ft —— MAx 37E
Discharge........ 3.85 cfs

Computed Results:

Depth-...-.---..- 0017 ft

Velocity..... ceee 7.91 fps &— reA¥ VELRTY
Flow Area........ 0.49 sf _

Flow Top Width... 3.18 £t

Wetted Perimeter. 3.27 £t

Critical Depth... 0.38 ft

Critical Slope... 0.0281 ft/ft )
Froude Number.... 3.57 (flow is Supercritical) .

Open Channel Flow Module, Version 3.2 (¢) 1990
. Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CASTLE GATE
Comment: PREP PLANT -~ POND 011 NORTH INLET
Solve For Depth

Given Input Data:

Bottom Width..... 2.50 ft

Left Side Slope.. 2.00:1 (H:V)

Right Side Slope. 2.00:1 (H:V)

Manning’s n...... 0.035

Channel Slope.... 0.0700 ft/ft <— FUAIMUM SLPE
Discharge........ 3.85 cfs

Computed Results:

Depth..cveeccanns 0.29 ft

Velocity.ceeveees 4.29 fps

Flow Area....see. 0.90 st

Flow Top Width... 3.66 ft

Wetted Perimeter. 3.80 £t

Critical Depth... 0.38 £t

Critical Slope... 0.0281 ft/ft

Froude Number.... 1.53 (flow is Supercritical)

Open Channel Flow Module, Version 3.2 (c) 1990 L
Haestad #ethods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CASTLE GATE
Comment: PREP PLANT - POND 011 SOUTH INLET
Solve For Depth

Given Input Data:

Bottom Width..... 2.00 ft

Left Side Slope.. 1.50:1 (H:V)

Right side Slope. 1.50:1 (H:V)

Manning’s n...... 0.038

Channel Slope.... 0.4400 ft/ft <« MAx seo?l
Discharge........ 4.89 cfs

Computed Results:

Depth........ seee 0.24 £t

Velocity..ooeannn 8.75 fps we— FLT® vE~D (T
Flow Area....ec.. 0.56 sf

Flow Top Width... 2.71 £t

Wetted Perimeter. 2.86 ft

Critical Depth... 0.50 ft

Critical Slope... 0.0321 ft/ft

Froude Number.... 3.39 (flow is Supercritical)

Open Channel Flow Module, Version 3.2  (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CASTLE GATE

Comment: PREP PLANT - POND 011 SOUTH INLET
Solve For Depth

Given Input Data:

Bottom Width..... 2.00 ft

Left Side Slope.. 1.50:1 (H:V)
Right Side Slope. 1.50:1 (H:V)
Manning’s N...... 0.038
Channel Slope.... 0.2000 ft/ft
Discharge........ 4.89 cfs

Computed Results:

Depthecceeccneees 0.30 ft
Velocityeoeeeeons 6.70 fps
Flow Area...cses. 0.73 sf
Flow Top Width... 2.89 ft
Wetted Perimeter.”” 3.07 ft
Critical Depth... 0.50 ft
Critical Sslope... 0.0321 ft/ft

Froude Number.... 2.35 (flow is Supercritical)

Open Channel Flow Module, Version 3.2 (c) 1990
. Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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HYDRAULIC DESIGN GRITERIA,CORPS OF
ENGINEERS
. 0.8 -
k = 50% [stone|size
0.6 - /7
y /
0.2
o . - B
. 0 .02 ’ 04 0.6 0.8
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Table 4-14 Full Flow Dats for Round Pipe

Diameter, Area, Hydraulic Diameter, Area, Hydraulic ‘
in. fit Radius, # in, ft* Radius, ft !
12 0.185 0.250 156 1327 125 |
15 1.227 0.3125 162 1431 1375 ,
13 1.767 0.375 168 153.9 35 - .
21 2405 0437 174 165.1 3.625 T
% 3.142 0.50 130 176.7 - 375 _
0 4909 0.625 186 ‘1887 31875 3 ‘
é 36 7.069 0.75 192 2011 40 :
42 9.621 0.875 198 2138 4125 |
44 12.568 1.0 204 2140 4.25 :
54 15.904 1128 210 240.5 4375 i
60 19.635 1.25 216 254.5 45
66 23758 1375 1 22 268.3 4625 :
2 2827 L5 28 2215 475
18 218 1.525 24 2986 4875 ;
4 3349 175 i 40 342 50 !
90 4418 1975 5 330.1 5.125 :
9 50.27 20 292 3464 525
108 63.62 2.25 258 311 5.375
I 114 70.88 2375 264 380.1 55
' 120 78.54 25 270 3976 5.625 _
126 86.59 2625 8 4155 575 ;
132 95,03 275 282 4337 5.875 i
133 103.87 2878 288 4524 5.0
14 113.10 3.00 pL a4 6.125 |
150 1227 3128 300 4309 8.25 | ;
|
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: POND 011 QUTLET
Comment: POND 011 SPILLWAY
Solve For Depth

Given Input Data:

Bottom Width..... 6.00 ft
Left Side Slope.. 2.00:1 (H:V)
Right Side Slope. 2.00:1 (H:V)
Manning’s n..... . 0.035 _
Channel Slope.... 0.3300 ft/ft
Discharge...... . 6.59 cfs
Computed Results:
Depth...cveeeecns 0.15 ft
VeloCity.oevvenne 6.76 fps
Flow Area........ 0.98 sf
Flow Top Width... 6.62 £t
Wetted Perimeter. 6.69 ft
Critical Depth... 0.32 ft
Critical Slope... 0.0276 ft/ft
Froude Number.... 3.10 (flow is Supercritical)

Open Channel Flow Module, Version 3.2 (d) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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SEDCAD+ Version 3

POND 011 ~ EMERGENCY SPILLWAY ONLY

by
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Date: 06-22-1992
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Civil Software Design -- SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved. .

Company Name: EarthFax Engineering INC.
Filename: G:\TONY\UC150\0112NDTR User: ANTHONY MAGLIQCCHINO
Date: 06=-22-1992 Time: 16:31:30
POND- 011 - CASTLE GATE MINE
Storm: 1.60 inches, 25 year- 6 hour, SCS 6 Hour
Hydrograph Convolution Interval: 0.1 hr

SUBWATERSHED/STRUCTURE INPUT/OUTPUT TABLE

-Hydrology-
Base- Runoff Peak
JBS SWS Area CN UHS Tc K X Flow Volume Discharge
(ac) (hrs) (hrs) (cfs) (ac-ft) (cfs)
et i =
111 1 5.24 90 F 0.066 0.000 0.000 0.0 0.33 3.85
111 2 7.36 90 F 0.151 0.000 0.000 0.0 0.47 4.89
Type: Pond Label: POND 011
111 Structure 12.60 . 0.80
111 Total IN 12.60 0.80 8.37
111 Total OUT 0.80 6.59




Civil Software Design -- SEDCAD+ Version 3.1

Date:

Copyright (C) 1987-1992.

. Company Name:
Filename: G:\TONY\UC150\0112NDTR
06-22-1992 Time:

Pamela J. Schwab.

EarthFax Engineering INC.
User:
16:31:30

POND 011 - CASTLE GATE MINE

Storm: 1.60 inches,

25 year- 6 hour, SCS 6 Hour
Hydrograph Convolution Interval:

0.1 hr

POND INPUT/QUTPUT TABLE

J1, Bl, S1
POND 011

Drainage Area from J1, Bl, S1, SWS(s)l~2:

Total Contributing Drainage Area:

DISCHARGE OPTIONS:

Emergency
Spillway

All rights reserved.

12.6 acres

12.6 acres

S

Q

ANTHONY MAGLIOCCHINO

Riser Diameter (in)
Riser Height (ft)
Bazrel Diameter (in)
irel Length (ft)

rel Slope (%)

M. .ing’s n of Pipe
Spillway Elevation

Lowest Elevation of Holes
# of Holes/Elevation

Entrance Loss Coefficient
Tailwater Depth (ft)

Notch Angle (degrees)
Weir Width (ft)

Siphon Crest Elevation
Siphon Tube Diameter (in)
Siphon Tube Length (ft)
Manning’s n of Siphon
Siphon Inlet Elevation
Siphon Outlet Elevation

Emergency Spillway Elevation

Crest Length (ft)
Z:1 (Left and Right)
Bottom Width (ft)

1""RESULTS:

Permanent
Pool
(ac—-£t)

AT T S

1.1



Runoff Peak
Volume Discharge
(ac-ft) (cfs)

IN 0.80 8.37
ouT 0.80 6,59
Peak Hydrograph
Elevation Detention Time
' (hrs)
' 98.6 0.00
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Civil Software Design -- SEDCAD+ V

. Copyright (C) 1987-1%992. Pamela J. Schwab.

" Company Name: EarthFax Engineeri

Filename: G:\TONY\UC150\0112NDTR Use
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Elevation

1.6

Drain

Emer
Spi

Date: 06-22-1992 Time: 16:3
POND 011 - CASTLE GATE MINE

ersion 3.1

All rights reserved.

ng INC.
r:
1:30

0 inches, 25 year- 6 hour, SCS 6 Hour

Hydrograph Convolution Interval:

0.1 hr

ELEVATION-DISCHARGE TABLE

J1, Bl1, S1
POND 011

age Area from J1, Bl, Sl1, SWS(s)l-2:
Total Contributing Drainage Area:

gency
llway
(cts)

12.6 acres

12.6 acres

Total

QL

%

ANTHONY MAGLIOCCHINO

Discharge

(cfs)

81.50

2.00
.50
3.00

13.50
34.00
84.50
85.00
85.50
86.00
86.50
87.00
87.50
88.00
88.50
89.00
89.50
90.00
90.50
91.00
91.50
92.00
92.50
93.00
93.50
94.00
94.50

5.00

5.50
96.00
36.50
97.00
97.50
98.00
98.50
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98.60 7.1 W'II'
98,70 9.5 S

98.80 12.3 ‘ 12.3
98.90 15.4 15.
99.00 18.4 18.4
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Mining and Reclamation Permit Application
Willow Creek Mine
Volume 13A

Prepared For:

CYPRUS
Plateau Mining

PO, Box PMC
ice; Utah 84501
(801 637-2875

Prepared By:

Engineering & Environmental Services

3

N\




Mining and Reclamation Permit Application
~ Willow Creek Mme
 Volume 13A

-Preﬁa?éﬂ By:

-:?Plateau Mlmng

Pnca Ltah 84501,
{801} 637-2875

Englneering & Environmental Services
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Civil Software Design -- SEDCAD+ Version 3.1 >
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

Company Name: EarthFax Engineering INC.
Filename: G:\TONY\UC150\0112NDTR User: ANTHONY MAGLIOQOCCHINQ
Date: 06-22-1992 Time: 16:31:30
POND 0Ql1ll - CASTLE GATE MINE
Storm: 1.60 inches, 25 year- 6 hour, SCS 6 Hour
Hydrograph Convolution Interval: 0.1 hr

ELEVATION-AREA-CAPACITY-DISCHARGE TABLE

AR o L
Jl, Bl, s1
POND 011
Drainage Area from J1, Bl, S1, SWS(s)l-2: 12.6 acres
Total Contributing Drainage Area: 12.6 acres

SW#1: Emergency Spillway
Elev Stage Area Capacity Discharge

(£t) (ac) (ac-ft) (cfs)

e e T e S S YT S S S S A e T S S i e
81.50 0.00 0.02 0.00 0.00
.00 0.50 0.02 0.01 0.00

‘50 1.00 0.02 0.02 0.00

.00 1.50 0.03 0.03 0.00
~3.50 2.00 0.03 0.05 0.00
.00 2.50 0.03 0.06 0.00
84.50 3.00 0.03 0.08 0.00
85.00 3.50 0.03 0.09 0.00
85.50 4.00 0.04 0.11 0.00
86.00 4.50 0.04 0.13 0.00
86.50 5.00 0.04 0.15 0.00
87.00 5.50 0.04 0.17 0.00
87.50 6.00 0.05 0.19 0.00
88.00 6.50 0.05 0.22 0.00
88.50 7.00 0.06 0.24 0.00
89.00 7.50 0.06 0.27 0.00
89.50 8.00 0.06 0.30 0.00
90.00 8.50 0.07 0.34 0.00
90.50 9.00 0.07 0.37 0.00
91.00 9.50 0.07 0.41 0.00
91.50 10.00 0.08 0.45 0.00
92.00 10.50 0.08 0.49 0.00
92.50 11.00 0.08 0.53 0.00
93.00 11.50 0.09 0.57 0.00
93.50 12.00 0.09 0.61 0.00
94.00 12.50 0.09 ~ 0.66 0.00
94.50 13.00 0.10 0.71 0.00
00 13.50 0.10 0.76 0.00
Q:SD 14.00 0.11 0.81 0.00
.00 14.50 0.12 0.87 0.00
$.50 15.00 0.13 0.93 0.00
+7.00 15.50 0.14 1.00 0.00
97.50 16.00 0.15 1.07 0.00

98.00 16.50 0.16 1.15 0.00 Stage of SW#l
98.50 17.00 0.17 1.23 5.88 :



98.56
98.60
98.70
98.80
98.90
99.00

17.06
17.10
17.20
17.30
17.40
17.50

0.17
0.17
0.18
0.18
0.18
0.18

1.24
1.25
1.26
1.28

1|30-

1.32

6.59
7.06
9.52
12.29
15.35
18.37

Peak Stage

®
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. Chapter 3, Section 3.4 February 1994
Castle Gate Mine _

Preparation Plant

APPENDIX 3.4H
AS-BUILT CALCULATIONS FOR PONDS 012A AND 012B
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Civil Software Design -- SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

Company Name: EarthFax Engineering INC.
Filename: G:\TONY\UC150\012TRIAL User: ANTHONY MAGLIQCCHINO
Date: 06-25-1992 Time: 17:21:42
PONDS 012A AND 012B - CASTLE GATE MINE
Storm: 1.60 inches, 25 year- 6 hour, SCS 6 Hour
Hydrograph Convolution Interval: 0.1 hr

R S S S I X S o o S e i St S 2 e o e i e sl 2 T <7 o S K M S T e =

SUBWATERSHED/STRUCTURE INPUT/OUTPUT TABLE

-Hydrology~
Base- Runoff Peak
JBS SWS Area CN UHS Tc K X Flow Volume Discharge
(ac) (hrs) (hrs) (cfs) (ac~ft) (cfs)
I A T e R ST I T S T I T IR
111 1 14.48 90 F 0.142 0.000 0.000 0.0 0.92 9.63
111 2 1.56 85 F 0.038 0.000 0.000 0.0 0.07 0.78
Type: Pond Label: POND 012A
111 Structure 16.04 0.99
111 Total IN 16.04 _ 0.99 9.85
111 Total OUT ' , 0.99 i
112 1 14.73 9 F 0.217 0.000 0.000 0.0 0.94 9.20
Type: Pond Label: POND 012B
112 structure 14.73 . 1.92
112 Total IN 30.77 1.92 14.32
112 Total OUT ' 1.92 12.30
s o T A .
111 to 112 Routing 0.000 0.000
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Civil Software Design =-- SEDCAD+ Version 3.1

. Copyright (C) 1987~
Company Name:

1992. Pamela J. Schwab. All rights reserved.

EarthFax Engineering INC.

Filename: G:\TONY\UC150\012TRIAL User: ANTHONY MAGLIQCCHINO
Date: 06-25-1992 Time: 17:21:42

PONDS
Storm: 1.60 inches,

012A -AND 012B - CASTLE GATE MINE
25 year-~ 6 hour, SCS 6 Hour

Hydrograph Convolution Interval: 0.1 hr

POND INPUT/OUTPUT TABLE

o e s e

J1, B1, S1
POND 012A
Drainage Area from J1, Bl, S1, SWS(s)l-2: 16.0 acres
Total Contributing Drainage Area: 16.0 acres
DISCHARGE OPTIONS:
Drop
Inlet
=R it AR TR AN A Y T -3k T TR S M TR I S A SRR A
Riser Diameter (in) 18.0
Riser Height (ft) 1.30
el Diameter (in) 18.0
'rel Length (ft) 68.40
rrel Slope (%) .9.00
M: ing’s n of Pipe 0.024
Sp-+lway Elevation 97.3

Lowest Elevation of Holes
# of Holes/Elevation

Entrance Loss Coefficient
Tailwater Depth (ft)

Notch Angle (degrees)
Weir width (ft)

Siphon Crest Elevation
Siphon Tube Diameter (in)
Siphon Tube Length (£t)
Manning’s n of Siphon -
Siphon Inlet Elevation
Siphon Outlet Elevation

Emergency Spillway Elevation ———

Crest Length (ft)
Z:1 (Left and Right)
Bottom Width (ft)

RESULTS:

- ———
- -

— — -

Permanent
Pool
(ac-ft)
g T e e s SR

1.3



=Y

Runoff Peak .
Volume Discharge
(ac-ft) (cfs)

IN 0.99 9.85
ouT 0.99 5.85
Peak - Hydrograph .
Elevation Detention Time
(hrs)
97.9 0.00

RhkhkhhkdkdkhhhhhhdhRhdhhdhhhhhhh bk dhhhhhihhdhhhbhhhhhhdhhhhhhhhhhbdhbbhhhbrrhix

J1, Bl, 82
POND 012B
Drainage Area from J1, Bl, S2, SWS(s)1l: 14.7 acres
Total Contributing Drainage Area: 30.8 acres
DISCHARGE OPTIONS: |
Emergency
Spillway ‘ :

Riser Diameter (in)
Riser Height (ft)
Barrel Diameter (in)

Barrel Length (ft)
Barrel Slope (%)
Manning’s n of Pipe
Spillway Elevation

Lowest Elevation of Holes
# of Holes/Elevation

Entrance Loss Coefficient
Tailwater Depth (ft)

Notch Angle (degrees)
Weir width (ft)

Siphon Crest Elevation
Siphon Tube Diameter (in)
Siphon Tube Length (ft)
Manning’s n of Siphon
Siphon Inlet Elevation
Siphon Outlet Elevation

Emergency Spillway Elevation
Crest Length (ft)

Z:1 (Left and Right)

Bottom Width (ft)

POND RESULTS:

Permanent
Pool
(ac-£t)



e Im I
. ) 1 . 2

Runoff Peak
Volume Discharge
(ac-ft) (cfs)

IN 1.92 14.32
ouT 1.92 12.30
Peak Hydrograph
Elevation Detention Time
(hrs)
91.8 0.13

de ¢ v J¢ de g g ¢ d Je e e de e de e e de e e de de e de de de o e e e de e de ode e e e e e Y de de de e e e e ode sk ode e ode sk ode oo S e e e e e e e e e e e e de e de e de e e e e e
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Civil Software Design -- SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved. .

Company Name: EarthFax Engineering INC.
Filename: G:\TONY\UC150\012TRIAL User: ANTHONY MAGLIOCCHINO
Date: 06-25-1992 Time: 17:21:42
PONDS 012A. AND 012B ~ CASTLE GATE MINE
Storm: 1.60 inches, 25 year- 6 hour, SCS 6 Hour
\ Hydrograph Convolution Interval: 0.1 hr

o= TR LI T P et P o ST S o o e i i s

ELEVATION-DISCHARGE TABLE

R

J1, B1, St
POND 012A

Drainage Area from J1, Bl, S1, SWS(s)1l=2: 16.0 acres
Total Contributing Drainage Area: 16.0 acres

Drop Total
Inlet Discharge
Elevation (cfs) (cts)

- - - - -} = - - i - ., . L kL b KT N A 2T T A e e
92.00 ' 0.0
92.50
93.00
93.50
94.00
94.50
95,00
95.50
96.00
96.50
97.00
97.30
97.50
98.00
98.50
99.00 11l.
99.50 12.6

100.00 14.0 ' 14.0
RAREERERRREAEERRREERRERERRRARRARARE DR ARk hhhhhihhhkhhihkhkii

~

VWNHOOOO0O00O0OO0O0O0000
. = & & & 8 O & & & & 2 & * »
HWMHMWOOOOO0O0O0OOOOOO

*« & 8 & & 3 & & &8 ¢ = &+ »

OHWHWOOOQOO" ‘II'JCJ

g
NEUVUNFROOOOOOO0DOOO

Jl, Bl, 82
POND 012B
Drainage Area from J1, B1, S2, SWS(s)1l: 14.7 acres
Total Contributing Drainage Area: 30.8 acres
Emergency Total
Spillway Discharge
Elevation (ctfs) . (cfs) .
mwammmmwmﬂ===u==
84.00 0.0 ) 0.v
84.50 0.0 ' 0.0
85.00 0.0 0.0
85.50 0.0 0.0



in

86.00
86.50
7.00
o
'8.00
88.50
29.00
89.50
90.00
90.50
91.00
91.50
91.60
91.70
91.80
91.90 16.5
92.00 20.0 ‘ 20.0
92.50 43,5 43.5

92.80 61l.4 61.4
hhhhkhhhkhhhkhkhkhthhhthhhkhthhhhhhhthhhhhhhhkhkhhhhhhkhkhkhhhhhhhdhhhhhhhhdddhkdhhkkxix
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Civil Software Design —-- SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved. .

Company Name: EarthFax Engineering INC.
Filename: G:\TONY\UC150\012TRIAL User: ANTHONY MAGLIOCCHINO
Date: 06-25-1992 Time: 17:21:42
PONDS 012A AND 012B - CASTLE GATE MINE
Storm: 1.60 inches, 25 year- 6 hour, SCS 6 Hour
Hydrograph Convolution Interval: 0.1 hr

ELEVATION-AREA-CAPACITY~DISCHARGE TABLE

TR -
Jl, Bl, s1
POND 012A
Drainage Area from J1, B1l, S1, SﬁS(s)l-Z: 16.0 acres
Total Contributing Drainage Area: 16.0 acres

SW#1: Drop Inlet

Elev Stage Area  Capacity Discharge

(ft) (ac) (ac~£ft) (cfs)

R G T T TR R s e R N TR R T e iR B St s A TR TR S SS SR A

92.00 0.00 0.14 0.00 0.00

92.50 0.50 0.16 0.07 0.00

93.00 1.00 0.17 0.16 0.00 .

93.50 1.50 0.19%9 0.25 0.00

94.00 2.00 0.21 0.35 0.00

94.50 2.50 0.23 0.46 0.00

95.00 3.00 0.25 0.58 0.00

95.50 3.50 0.28 0.71 0.00

296,00 4.00 0.30 0.86 0.00

96.50 4.50 0.32 1.01 0.00

97.00 5.00 0.34 1.18 0.00

97.30 5.30 0.36 1.28 0.00 Stage of SW#l

97.50 5.50 0.36 1.36 1.31

97.89  5.89 0.36 1.50 5.85 Peak Stage

98.00 6.00 0.39 1.54 7.12

98.50 6.50 0.41 1.74 9.32

99.00 7.00 0.43 1.95 11.09

99.50 7.50 0.45 2.17 12,62

100.00 8.00 0.47 2.40 13,98
****i***************************i*****'h***i********************t***************

Jl, Bl, S2
POND 012B
Drainage Area from J1, Bl, S2, SWS(s)1: 14.7 acres
Total Contributing Drainage Area: 30.8 acres
SW#1: Emergency Spillway
Elev Stage Area Capacity Discharge .
(£t) (ac) (ac-ft) (cfs)

e I T e S S A S I S wa===mmm==aw=====a_ -

84.00 0.00 0.01 0.00 0.00

84.50 0.50 0.04 0.01 0.00

85.00 1.00 0.10 0.05 0.00



85.50 1.50 0.12 0.10 0.00

86.00 2.00 0.13 . 0.17 0.00
50 2.50 0.15 0.24 0.00
00 3.00 0.16 0.31 0.00
.50 3.50 0.18 0.40 0.00
.00 4.00 0.20 0.49 0.00
88.50 4.50 0.21 0.59 0.00
89.00 5.00 0.22 0.70 - 0.00
89.50 5.50 0.23 0.81 0.00
90.00 6.00 0.24 0.93 0.00
90.50 6.50 0.25 1.05 0.00
91.00 7.00  0.26 1.17 0.00 Stage of SW#1
91.50 7.50 0.27 1.31 6.42
91.60 7.60 0.27 1.33 7.70
91.70 7.70 0.27 1.36 10.22
91,77 7.77 0.27 1.38 12.30 Peak Stage
91.80 7.80 0.28 1.39 13.27
91,90 7.90 0.28 1.42 16.51
92.00 8.00 0.28 1.44 19.98
92.50 8.50 0.29 1.59 43.46
92.80 8.80 0.30 1.67 61.40

dkdkhhhhhhhhhhhhhhhhhkhhhhhhihhhhihhhhkhhhhhhhhhhhhhhhhdehhhdkhddhdhdhhihiithideeskx
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. ‘Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CASTLE GATE
Comment: PREP PLANT - POND 012A INLET
Solve For Depth

Given Input Data:

Bottom Width..... 4.50 ft

Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning’s n...... 0.030
Channel Slope.... 0.0300 £t/ft
Discharge..... e 9.85 cfs

Computed Results:

Depth.........-.. 0041 ft
Velocity..... cren 4.13 fps
Flow Area....ces. 2.38 st
Flow Top Width... 6.99 £t
Wetted Perimeter. 7.12 £t
. Critical Depth... 0.47 £t
Critical Slope... 0.0186 ft/ft
Froude Number.... 1.25 (flow is Supercritical)

Open Channel Flow Module, Version 3.2 (c) 1990
. Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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. ' Circular Channel Analysis & Design
Solved with Manning’s Equation

Open Channel - Uniform flow

Worksheet Name: CASTLE GATE
Comment: PREP PLANT - POND 012A INLET
Solve For Actual Depth

Given Input Data:

Diameter.......... 1.00 ft
SlOPE.ceecsccnnnns 0.6000 ft/ft
Manning’s N...eeae - 0.024
Discharge....ecee. 0.78, cfs
Computed Results:
Depth............l 0016 ft
VeloCity.vevoeanee 10.05 fps
Flow Area..ccceeee 0.08 sf
Critical Depth.... 0.37 £t
Critical Slope.... 0.0194 ft/ft
Percent 'Fﬂll.....". 15.52 * .
. Full Capacity..... 14.95 cfs
me 9094D..¢Q.c.0 16.08 Cfs
Froude Number..... 5.41 (flow is Supercritical)

Open Channel Flow Module, Version 3.2 (c¢) 1990
. Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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. circular Channel Analysis & Design
Solved with Manning’s Equation

Open Channel - Uniform flow

Worksheet Name: CASTLE GATE

Comment: PREP PLANT - POND 12A PRIMARY SPILLWAY
Solve For Actual Depth

Given Input Data:

Diameter...... cene 1.50 £t
SlOoPE.cucsenssnn - 0.1000 ft/ft
Manning’s n..e.... 0.024
Discharge...ccee.e 5.85 cfs
Computed Results:

Depthe.eeeeevvoves 0.59 ft
VeloCity.voeeeaeann 95.10 fps
Flow Area........ . 0.64 st
Critical Depth.... 0.93 ft
Critical Slope.... 0.0209 ft/ft
Percent Full...... 39.23 %

. Full Capacity..... 17.99 cfs
QMAX @.94D.ccvccsn 19.36 cfs
Froude Number..... 2.42 (flow is Supercritical)

Open Channel Flow Module, Version 3.2 (c) 1990
. Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Trapezoidal Channel Analysis & Design
' Open Channel - Uniform flow

Worksheet Name: CASTLE GATE
Comment: PREP PLANT -~ POND 122 EMERGENCY SPILIWAY
Solve For Depth

Given Input Data:

Bottom Width..... 6.00 £t

Left Side Slope.. 2.00:1 (H:V)
* Right side Slope. 2.00:1 (H:V)

Manning’s Ni..... 0.031

Channel Slope.... 0.0700 ft/ft

Discharge........ 5.70 cfs

Computed Results:

Depthesveceenneans 0.21 £t

Velocity.coeevene 4.24 fps

Flow Area...ssees 1.34 sf

Flow Top Width... 6.84 ft

Wetted Perimeter. 6.94 ft

Critical Depth... 0.29 £t

Critical Slope... 0.0223 ft/ft

Froude Number.... 1.69 (flow is Supercritical)

Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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' Company Name: EarthFax Engineering INC.
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POND 012A EMERGENCY SPILLWAY ONLY
Storm: 1.60 inches, 25 year- 6 hour, SCS 6 Hour
Hydrograph Convolution Interval: 0.1 hr

0 d
SUBWATERSHED/STRUCTURE INPUT/OUTPUT TABLE

-Hydrology-
Base- Runoff Peak
JBS SWS . Area CN UHS Tc K X Flow Volume Discharge
(ac) (hrs) (hrs) (cfs) (ac-ft) (cfs)
e e g R Tt TR S T e e e e e T TR R SR S TR e e o e Tl IR 2 SRR T e
11y 1 14.48 90 F 0.142 0.000 0.000 0.0 0.92 9.63
111 2 1.56 85 F 0.038 0.000 0.000 0.0 0.07 0.78
Type: Pond Label: POND 012A
111 Structure 16.04 0.99
111 Total IN 16.04 0.99 9.85
111 Total OUT 0.99 5.70
wmmm:mnﬂ===-m===a-=a__ e e i S T T S ol e e e SR T R T e e
1 14.73 90 F 0.217 0.000 0.000 0.0 0.94 9.20
Type: Pond Label: POND 012B
1 T structure 14.73 ) 1.92
112 Total IN 30.77 1.92 14.24
112 Total OUT 1.92 12.31
eI I e IR KT PR e = TR _mmamamwmwz:===ﬁ
111 to 112 Routing 0.000 0.000

mwmwsm__ﬁ——ﬁ_——as -
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Company Name: EarthFax Engineering INC.
Filename: G:\TONY\UC150\0122NDTR User: ANTHONY MAGLIQCCHINO
Date: 06-26-1992 Time: 10:14:03
‘ POND 012A EMERGENCY SPILLWAY ONLY
Storm: 1.60 inches, 25 year- 6 hour, SCS 6 Hour
Hydrograph Convolution Interval: 0.1 hr

ERE I R R R R T TR T A s T e

POND INPUT/OUTPUT TABLE

Ji, Bl1l, S1
POND 012A
Drainage Area from J1, Bl, S1, SWS(s)1-2: 16.0 acres
Total Contributing Drainage Area: 16.0 acres
DISCHARGE QPTIONS:
Emergency
Spillway
Riser Diameter (in) wn— T
Riser Height (ft) _ ) PR
Barrel Diameter (in) - ; JR
Barrel Length (ft) - —— )
Barrel Slope (%) S
Manning’s n of Pipe ————
Spillway Elevation ' ————
Lowest Elevation of Holes ——
# of Holes/Elevation ' ————
Entrance Loss Coefficient ——
Tailwater Depth (ft) ————
Notch Angle (degrees) ————
Weir width (ft) - ——
Siphon Crest Elevation e
Siphon Tube Diameter (in) ————
Siphon Tube Length (ft) ——
Manning’s n of Siphon ———
Siphon Inlet Elevation ———
Siphon Outlet Elevation -
Emergency Spillway Elevation 98.3
Crest Length (ft) 14.0
Z:1 (Left and Right) 2 2
Bottom Width (ft) - 6.0
POND RESULTS:
Permanent
Pool
(ac-ft)
e g N S

1.7



(<

Runoff Peak
Volume Discharge
(ac-£ft) (cfs)

IN 0.99 9.85
ouT 0.99 5.70
Peak Hydrograph
Elevation Detention Time
(hrs)
98.8 0.00

dede & T g e 3¢ Je ke vk de e e e de d A & e de de de de de dr de e I e e e e de e e e de ok ok e e e e e o o e e de e de e o o e e e o ek g de de de g de ke ke de e e de ke de e Sk

Ji, Bl, S2
POND 012B
Drainage Area from J1, Bl, S2, SWS(s)1: 14.7 acres
Total Contributing Drainage Area: 30.8 acres
DISCHARGE OPTIONS:
Emergency
Spillway

_ Diameter (in)
Jjser Height (ft)
Borrel Diameter (in)

rrel Length (ft)
Barrel Slope (%)

Manning’s n of Pipe
Spillway Elevation

Lowest Elevation of Holes
# of Holes/Elevation

Entrance Loss Coefficient
Tailwater Depth (ft)

Notch Angle (degreas)
Weir width (ft) '

Siphon Crest Elevation
Siphon Tube Diameter (in)
Siphon Tube Length (ft)
Manning’s n of Siphon
Siphon Inlet Elevation
Siphon Outlet Elevation

Emergency Spillway Elevation

st Length (ft)
i(l‘..eft and Right)
om Width (ft)

P...J) RESULTS:

S I o e e ey g e e e g P e g I S SO S e e e e R R TR I S S S s e e e =
- ———

————

- - - -—

—-——

———

Permanent
Pool
(ac-ft)



®

Runoff Peak
Volume Discharge
(ac-ft) (cfs)

IN 1.92 14.24
ouT 1.92 12.31
Peak Hydrograph
Elevation Detention Time
(hrs)
ey e S S VPR 2 ST S i e
91.7 0.12

kRkkhhhhk bRk hhdhhkthkkhhhdhhhhhhhhhhhhhhhkhhhhhhkhhhhhhrrhkhhhhhkhixkhhhhx
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Civil Software Design =-- SEDCAD+ Version 3.1
. Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.
Company Name: EarthFax Engineering INC.
Filename: G:\TONY\UC150\0122NDTR User: ANTHONY MAGLIOCCHINO
Date: 06-26-1992 Time: 10:14:03
POND 012A EMERGENCY SPILLWAY ONLY
Storm: 1.60 inches, 25 year- 6 hour, SCS 6 Hour
Hydrograph Convolution Interval: 0.1 hr

ERERIN e

ELEVATION-DISCHARGE TABLE

0 S0 T A K XD S o o i i e

Ji, Bl, S1
POND 012A
Drainage Area from J1, Bl, S1, SWS(s)1l-2: 16.0 acres
Total Contributing Drainage Area: 16.0 acres
Emergency Total
Spillway ‘ Discharge
Elevation (cfs) (cfs)

92.00

0.0 0.0
2.50 0.0 0.0
.3.00 0.0 0.0
3.50 0.0 0.0
94,00 0.0 0.0
J4.50 0.0 0.0
95.00 0.0 0.0
95.50 0.0 0.0
96.00 0.0 0.0
96.50 0.0 0.0
97.00 0.0 0.0
97.50 0.0 0.0
98.00 0.0 0.0
98.30 0.0 0.0
98.50 2.2 2.2
28,90 6.7 6.7
99.00 8.9 8.9
99.10 11.6 11.6
99.20 14.5 14.5
99.30 17.5 17.5
99.50 25.0 - 25.0
99.80 38.6 38.6
100.00 49.1 . 49.1
**********************'l******_********************i********i*********i****i*****
Jl, Bl, S2
POND 012B
. Drainage Area from J1, Bl, 52, SWS(s)l: 14.7 acres
Total Contributing Drainage Area: 30.8 acres
Emergency Total
Spillway Discharge

Elevation (cts) (cfs)



)
L

84.00
84.50
85.00
85.50
86.00
86.50
87.00
87.50
88.00
88.50
89.00
89.50
90.00
90.50
91.00
91.50
91.60
91.70
91.80
91.90
92.00
92.50
92.80

[
OO OOO0OO0O000D0DO00000O0OO0O

-

17.5
20.9
45.7
64.0

L ] L] - - . L] - . [ ] . [ ] . - [ ] [ ] » - - L
FUOUHEOM®OOOOOODOOO0OO0O0O00O0OO

s = 3 e = 8 & & & - 3 = = ]

PUOUKKRWOODDO0OOO0O0OOCO0O0OOC

e
POBOAOOOOOCOOOOOO0OOOCO |

-

17.5
20.9
45.7
€4.0

hhkkhhhhhhhhkhhhhkhhhhhhhhhhihthhddhddddddihihdhdhddddiddededededededededededededededededdedddikhik
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‘ Civil Software Design -- SEDCAD+ Version 3.1
Copyright (C) 1987-1992, Pamela J. Schwab. All rights reserved.

' Company Name: EarthFax Engineering INC. .
Filename: G:\TONY\UC150\0122NDTR User: ANTHONY MAGLIOCCHINO
Date: 06-26-1992 Time: 10:14:03
POND 012A EMERGENCY SPILLWAY ONLY
Storm: 1.60 inches, 25 year- 6 hour, SCS 6 Hour
Hydrograph Convolution Interval: 0.1 hr

ELEVATION-AREA~CAPACITY-DISCHARGE TABLE

J1, Bl, 81
POND 012A
DPrainage Area from J1, Bl, S1, SWS(s)l-2: 16.0 acres
Total Contributing Drainage Area: 16.0 acres

SW#1: Emergency Spillway

Elev Stage Area Capacity Discharge

(£t) (ac) (ac-ft) (cfs)
W ST ST T i A T T S T S s e i 2 S R S s S S
92.00 0.00 0.14 0.00 0.00
.50 0.50 0.16 0.07 - 0.00
‘.00 1.00 0.17 0.16 0.00
.50 1.50 0.19 0.25 0.00
‘.00 2.00 0.21 0.35 0.00
-4.50 2.50 0.23 0.46 0.00
95.00 3.00 0.25 0.58 0.00
95.50 3.50 0.28 0.71 0.00
96.00 4.00 0.30 0.86 0.00
96.50 4.50 0.32 1.01 0.00
97.00 5.00 0.34 1.18 0.00
97.50 5.50 0.36 1.36 0.00
98.00 6.00 0.39 1.54 0.00
98.30 6.30 0.40 1.66 0.00 Stage of SW#l
98.50 6.50 0.41 1.74 2.23
98.81 6.81 0.41 1.87 5.70 Peak Stage
98.90 6.90 0.42. 1.91 6.69
99.00 7.00 0.43 1.95 8.90
99.10 7.10 0.43 1.99 11.59
99.20 7.20 0.44 2.04 14.46
99.30 7.30 0.44 2.08 17.54
99.50 7.50 0.45 2.17 25,03
99.80 7.80 0.46 2.31 38.59
100.00 8.00 0.47 2.40 49.12
*******i*******i**************i***i**************i********i***i****************
, Ji, B1, S2
. POND 012B
Drainage Area from J1, Bl, S2, SWS(s)1l: 14.7 acres
Total Contributing Drainage Area: 30.8 acres

SW#1: Emergency Spillway

Elev Stage Area Capacity Discharge



[}&
.-

(£t) (ac) (ac-ft) (cfs)
o —— |

84.00 0.00 0.01 0.00 0.00
84.50 0.50 0.04 0.01 0.00
85.00 1.00 0.10 0.05 0.00
85.50 1.50 0.12 0.10 0.00
86.00 2.00 0.13 0.17 . 0.00
86.50 2.50 0.15 0.24 0.00
87.00 3.00 0.16 0.31 0.00
87.50 3.50 0.18 0.40 0.00
88.00 4.00 0.20 0.49 0.00
88.50 4.50 0.21 0.59 0.00
89.00 5.00 0.22 0.70 0.00
89.50 5.50 0.23 0.81 0.00
90.00 6.00 0.24 0.93 0.00
90.50 6.50 0.25 1.05 0.00
91,00 7.00 0.26 1.17 0.00 Stage of SW#l
91.50 7.50 0.27 1.31 6.76 .
91.60 7.60 0.27 1.33 8.12
91.70 7.70 0.27 1.36 10.92
91.74 7.74 0.27 1.37 12.31 Peak Stage
91.80 7.80 0.28 1.39 14.05
91,90 7.90 0.28 1.42 17.51
92,00 8.00 0.28 1.44 20.91
92.50 8.50 "0.29 - 1.59 45.68
92.80 8.80 0.30 1.67 64.02

*************i*'k***************************_*****************ii**************.




Heorso- &2 |

RTHFAX ENGINEERING, INC 7 e

EARTHFAX EN ,INC. ; 5

ENGINEERS / SCIENTISTS COMPUTED DATE 3/73
CHECKED. DATE

CASTULE _ AT “FRE? TyrT

SPE AT o HYDROLOCY
Pardo s

P D12 — JpETT CHArINEA_

SLePL = 3 s

/.
Q = 1432 cas 3'\ /A/"
(sEpepn mucr's) z z

\I

)
Asspg. DSos= k2 "wo0.]7 }‘- 4
™~ B D,0375 DSo /e
= p.oss*-s'(a.ﬂ)
~ 0.30

/¢

LSE  FLoLIrmASTEN

e _.',.‘;‘

 DEPTHEY 0.5l £T.

el e -

e . ol .3
A 256
e A6, |, W s 067 . .
N Vou 067 (%) L
~267(#1%) _ o
- 3.3 £ _

fram FI6 2, with V= 3373 20155

- DESe- LS. .

s Dso- 2"

-

- o LK = e

BT IF (AR CHAIMEL (S ZEAseoAdey VEGETATED,
/ T o ROTR4AP 3 TELLINED,




38

Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CASTLE GATE
Comment: PREP PLANT - POND 12B INLET
Solve For Depth

Given Input Data:

Bottom Width..... 4.00 ft

Left Side Slope.. 2.00:1 (H:V)

Right side Slope. 2.00:1 (H:V)

Manning’s n...... 0.030

Channal Slope.... 0.0300 ft/ft ‘
Discharge........ 14.32 cfs :

Computed Results:

Depth......lll.l. 0056 ft

VelocitYeeeonaease 4.98 fps

Flow Area..cceeee 2.88 st

Flow Top Width... 6.25 £t

Wetted Perimeter. 6.51 £t

Critical Depth... 0.66 ft

Critical Sslope... 0.0173 ftt/ftt

Froude Number.... 1.29 (flow is Supercritical)

I
K

Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

Open Channel Flow Module, Version 3.2 -(c) 1990 .
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: POND 012-B
Comment: SPILLWAY OUTSLOPE
Solve For Depth

Given Input Data:

Bottom Width..... 7.00 £t

Left Side Slope.. 2.00:1 (H:V)
Right sSide Slope. 2.00:1 (H:V)
Manning’s n...... 0.038
Channel Slope.... 0.5000 ft/ft
Discharge........ 12.30 cfs

Computed Results:

Depth.vc..... ceee 0.19 ft

VeloCity.eenveens 8.77 fps

Flow Area........ 1.40 sf

Wetted Perimeter. 7.85 ft

Critical Depth... 0.44 £t '

Critical Slope... 0.0296 tt/ft

Froude Number.... 3.64 (flow is Supercritical)
Open Channel Flow Module, Version 3.2 (c) 1990 .
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Castle Gate Mine _
Preparation Plant

APPENDIX 3.41
AS-BUILT CALCULATIONS FOR POND 013

. 007/004
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-- SEDPC --
SEDINOT Il MODEL FOR THE IBN PC/XT
CONVERTED BY TECH ENGINEERING INC.
VERSION 1.10 NOYEMBER 17,1983
RELEEREREA AR A LR A A RABE LR RN A AL X R R LA SRR REFERLAAEF R PR LR R LT RN

FEEEPRRERERRE B F LR E LSRR AR R R R B F R TR R E RN SRR R IR TR RN R R R RRERRE RN
RERLEEEFRERFXRFLEF AL AR LR L L LR EF AR AR B ERRE AR R L LR LR TR AL LR AR LR RN S

UNIYERSITY OF KENTUCKY COMPUTER MODEL

OF SURFACE MINE HYDROLOGY AND SEDIMENTOLOGY
FOR MORE INFORMATIOM CONTACT THE AGRICULTURAL
ENGINEERING DEPARTMENT

THE UK MODEL 15 A DESIBN MODEL DEVELOPED TO PREDILCT
THE HYDRAULIC AND SEDIMENT RESPONSE FROM SURFACE :
MINED LANDS FOR A SPECIFIED RAINFALL EVENT (SINGLE STORM)

YERSION DATE 9-23-83

DISCLAIMER: NEITHER THE UNIVERSITY NOR ANY OF ITS EMPLOYEES
ACCEPT ANY RESPONSIBILITY OR LEGAL LIABILITY FOR THE
CONCLUSIONS DRAWN FROM THE RESULTS OF THIS MODEL

FEFERBHERZ R BT EL LR EER LA AR IR LR RS ER LR F SRS RNLE R R T LR TR AELTRERSE
REREE LR R LR R R R E R R R RN R R R R R FE R A F LR LR RN AR RRER AR R R RR L ER SRR REEF RN

FRERRRRERETE AR REERE AR R R R SRR EERFNR RN R B AL AR R IR RN R R RN TR AR AR R

THE FOLLOWING VALUES ARE NOW PREDICTED BY SEDIMGT II.

THEY CAN BE FOUND IN SUMMARY TABLES.

{. PERIOD OF SIGNIFICANT CONCENTRATION

2. VOLUME WEIGHTED AVERABE SETTLEABLE CONCENTRATION
DURING PERIOD OF SIGNIFICANT CONCENTRATION

3. VOLUME WEIBHTED AVERAGE SETTLEARLE CONCENTRATION
DURING PEAK 24 HOUR PERIOD

4. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATIDN
DURING PERIOD OF SIGNIFICANT CONCENTRATION

5. ARITHMETIC AVERABE SETTLEABLE CONCENTRATION
DURING PEARK 24 HOUR PERIOD

ALL CONCENTRATIONS ARE IN ML/L.

A
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REE R R AR R AR R RN R R PR AR B R AR RN RRARN R CR R R ER
WATERSHED IDENTIFICATION CODE

S e R S A Ay e W A G e

POND 013, INPUT A STAGE-DISCHARGE CURYE

EXRRAEER LR AR R LR R R R R RN R R R R R AR L LR R AE R RERLE

[MPUT PARTICLE SIIZE-PERCENT FINER DISTRIBUTIONS

e R A R R A A e T T N S A A W T A SN R AR MR ey T W W A Gl

A :
SIZE MM 250 100 © ,050 .010 .005 .00t
S .000 L _ . ]
PCT FINER NO. 1 100.000 50.000 35,000 19,000 15.000 6.000
. 000

FEES AR RERBREERRERAERRINPUT VALUCCHRRER R R L2 LR LEREEEERS

STORM DURATION 24.00 HOURS

PRECIPATION DEPTH = 2.30 INCHES
SPECIFIC GRAVITY = 2.30
LOAD RATE EXPONENT FACTOR. . ® 1.50
SUBMERGED BULK SPECIFIC GRAVITY = 1,25

R R X E R R R EE R E R B EEEEE XD

JUNCTION 1, BRANCH 1. STRUCTURE 1 ; ‘
EEREEEREERERXIEII I I I I I I NS

##% HYDRAULIC INPUT VALUES FOR SUBWATERSHEDS #&#

WATER AREA - CURVE 7C TT  ROUTING COEFFICIENTS ,UNIT

SHED ACRES  NUMBER HR HR K-HRS X - HYDRO
i 31.10 78.00 144 . 000 000 .00 3.0
2 7.40 82.00 . 099 «000 .000 «00 .0
3 23.81 BS5.00 143 - .000 000 <00 1.0
4 4.66 83.00 .052 - .000 . 000 .00 ~- =0
5 2.26 §2.00 . 081 . 000 . 000 .00 .0



WAT
SHE

%% SEDIMENT INPUT VALUES FOR SUBWATERSHEDS #++

SLOPE
PCT

cp

T R e e e e L AR R W R e AN SR W e e M ey i AR A e A S W W e = A S NN e v A A R T A AR B W e e e A e s A

WA

* ¥ » COMPUTED VYALUES FOR INDIVIDUAL WATERSHEDS » » #

SEDIMENT
TONS

DIAM
(M)

DELIVERY
RATIO |

DELIVERY
RATIO 2

T ey L S e o A R R SR b A W A e e R SR e b P AR e v e A

ER SEG S0IL LENGTH

D NUM K FEET
i 00 0
1 .00 . 0
1 .00 0
t .00 .0
1 .00 .0
TERSHED PEAK FLOW RUNGFF
({CFS) {INCHES)

1 14.61 . b6

2 7.064 .85

3 23.53 1.02

4 3.08 1.02

3 2.10 .85

NOTE: SEDIMENT DOES NOT INCLUDE POSSIBLE DEPOSITION BY DELIVERY RATIO 2

k+exx SUMMARY TABLE FOR TOTAL WATERSHED *#xxs

A R R T e W A e kA e e A Y e

RUNOFF YOLUME

PEAK DISCHARGE

AREA

TIME .OF PEAK DISCHARGE

BETA ) ' :
RAINFALL EROSITIVITY FACTOD
PEAX CONCENTRATION - '
PEAK SETTLEABLE CONCENTRATION
PEAK SETTLEABLE CONCENTRATION
TOTAL SEDIMENT YIELD
REPRESENTATIVE PARTICLE SIZE

TINE OF PEAK CONCENTRATION
PERIOD OF SIGNIFICANT CONCENTRATION=

VOLUME WEIBGHTED AVERASE SETTLEABLE
CONCENTRATION DURING PERIOD OF

SIBNIFICANT CONCENTRATION

VOLUME WEIGHTED AVERABE SETTLEABLE
HOUR

CONCENTRATION DURINGE PERK 24
PERIOD
ARITHMETIC AVERAGE SETTLEABLE

CONCENTRATION DURING PERIDD OF

SIGNIFICANT CONCENTRATION
ARITHMETIC AYERAGE SETTLEABLE

CONCENTRATION DURING PEAK 24 HOUR

PERIOD

H o 8 n B u B N 8 8 BN

4
7

5.3898
9.3731
9.4300
12.00
1.0000
29.51
.00
.00
.00

. 0000
. 0001
.00
26,30

.00
.00
.00

.00

ACRE-FT
LFS
ACRES
HRS

E1 UNIT
MG/L
ML/L
ME/L
TONS
MM

HRS

HRS

ML/L
ML/L
ML/L

mL/L




X F % F X % & K O E ¥ OE R E R X X F E F F E X E E K % R ¥

POND RESULTS

¥ F B % X ¥ ¥ % ¥ ¥ X F K B E K ¥ ¥ % * X ¥k ¥ E X X K 4 X ¥

*Ex%+ CONTROL VARIABLES OPTIONS #ewsx

FLOW FRACTN I5D0 NRHFP NSP MCSTR

A T R A e R e W WS MR R ik ol TR N R MR R A e N W S W W e e e W

#xeev BASIN GEQMETRY #exsx

STAGE AREA AVERAGE DEPTH DISCHARGE CAPACITY

{FT) » (ACRES) (FT) (CF8) (ACRES-FT)

.00 .000 .00 .00 .00

.03 .582 .03 .00 .01
1.85 536 1.78 .00 1.1
3.83 715 3.68 .00 2.46
5.85 . 754 4,460 .00 3.20
5.85 794 3.350 14.80 3.97
7.83 .832 7.32 . . 133.90 5.60

8.85 .831 8.23 245,60 6,94



##%+¥ STORM EVENT SUMMARY

S L ARk R -

TURABULENCE FACTOR

FERMANENT FOOL CAPARCITY

DEAD STORAGE

TIME INCREMENT OUTFLOW

VISCOSITY

INFLOW RUNGFF YOLUME

OQUTFLOW ROUTED YOLUME

STORM YOLUME DISCHARGED (PLUS FLOW)

POND VOLUME AT PEAK STAGE

PEAK STABE

PEAK INFLOW RATE

PEAK DISCHARGE RATE

FEAK INFLOW SEDIMENT COMCENTRATION

FEAK EFFLUENT SEDIMENT CONCENTRATION

PEAK EFFLUENT SETTLEABLE CONCEMTRATION

PEAK EFFLUENT SETTLEABLE CONCENTRATION

STORM AVERAGE EFFLUENT CONCENTRATION

AVERABE EFFLUENT SEDIMENT CONCENTRATION

BASIN TRAP EFFICIENCY »

DETENTION TIME OF FLOW WITH SEDIMENT

DETENTION TIMNE FROM HYDROGRAPH CENTERS

DETENTION TIME INCLUDINB STORED FLOW

SEDIMENT LOAD DISCHARGED

FERIOQD QF SIGNIFICANT COMCENTRATION

VOLUME WEIGHTED AVERAGE SETTLEABLE
CONCENTRATION DURINS PERIOD OF
SIGNIFICANT CONCENTRATION

VOLUME WEIBHTED AVERAGE SETTLEABLE
CONCENTRATION DURING PEAK 24 HOUR
PERIQGD

ARITHMETIC AVERAGE SETTLEABLE
CONCENTRATION DURINE PERIDD QF
SIGNIFICANT CONCENTRATION

ARITHMETIC AVERAGE SETTLEABLE
CONCENTRATION DURING PEAK 24 HOUR
PERIOD

%2 RUN COMPLETED =nss

g N M 0 ¥ oo Mg ol

g 0B o

29,00
. 10

. 009
.390
3.390
5.3%0
3,202
6.133
49,373
31.781
.00
.00

. 0000
00
.00
00

O SREREAREAREY

.58
.58
.58
+ 00
-29.50

.00

.00

.00

loo

ACRE-FT
PERCENT
HRS
CMe%2/SEC
ARCRE-FT
ACRE-FT
ACRE-FT
ACRE~FT
FT ——omo
CFs

CFs
MG/L
MG/L
ML/L
MG/L
M&/L
MS/L
PERCENT
HRS

HRS

HRS
TONS
HRS

-

2} b€'ISTY

h1°9) tSose9 = NhpI

-
o

ML/L

ML/L

ML/L

ML/L

<o 20 <« Y L'C = $'45€9 - Lgeg =
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-~ SEDPC --
SEDIMOT -II MODEL FOR THE IBM PC/XT
CONVERTED BY TECH ENGINEERING INC.

VERSION 1.10 NOVEMBER 17,1983
ettt ettt ittt il ettt ettt et it inteteinielnlotnleinioiolo e inin kot e

e Ty g oy Ty g g T S T
i s L T e e g Ty iy T L e R R

UNIVERSITY OF KENTUCKY COMPUTER MODEL

OF SURFACE MINE HYDROLOGY AND SEDIMENTOLOGY
FOR MORE INFORMATION CONTACT THE AGRICULTURAL
ENGINEERING DEPARTMENT

THE UK MODEL IS A DESIGN MODEL DEVELOPED TO PREDICT
THE HYDRAULIC AND SEDIMENT RESPONSE FROM SURFACE
MINED LANDS FOR A SPECIFIED RAINFALL EVENT (SINGLE STORM)

VERSION DATE 9-23-83
DISCLAIMER: NEITHER THE UNIVERSITY NOR ANY QF ITS EMPLOYEES

ACCEPT ANY RESPONSIBILITY OR LEGAL LIABILITY FOR THE
CONCLUSIONS DRAWN FROM THE RESULTS OF THIS MODEL

THE FOLLOWING VALUES ARE NOW PREDICTED BY SEDIMOT II.
THEY CAN BE FOUND IN SUMMARY TABLES.
1. PERIOD OF SIGNIFICANT CONCENTRATION
2. VOLUME WEIGHTED AVERAGE SETTLEABLE CONCENTRATION
DURING PERIOD OF SIGNIFICANT CONCENTRATION
3. VOLUME WEIGHTED AVERAGE SETTLEABLE CONCENTRATION
DURING PEAK 24 HOUR PERIOD
4. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATION
DURING PERIOD OF SIGNIFICANT CONCENTRATION
5. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATION
DURING PEAK 24 HOUR PERIOD

*
*
*
*
*
%
*
v
*
o
%
*
*
*
"

ALL CONCENTRATIONS ARE IN ML/L.

*
*
*
*
o«
*
*®
.
*
*
-
*®
*
*
*
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WATERSHED IDENTIFICATION CODE

- AR W e TE R W M ok oo oW A W W W W

POND 013 - 100 YEAR, 6-HOUR STORM

B I Uy ey e a ek e 'y T

Lesededetetedririetedetevrictrtideietr. TNPUT RAINFALL PATTERN #iiridedeiniivededeitrtrttoioiole

VALUE DEPTH TIME
1 00 .00
2 .07 .50
3 16 1.00
4 27 1.50
5 46 2.00
6 1.20 2.50
7 . 1.40 3.00
) 1.56 3.50
9 1.67 4,00
10 1.77 4.50
11 1.85 5.00
12 1.93 5.50
13 2.00 6.00

R L L T P F R R R L R R R Rl R

sxzém« ~ .2%0 .100 .050 .010 .005 “.001
. .000 - _
PCT FINER NO. 1 100.000 50.000 35.000 19.000 15.000 6.000
000

S

W***WWINPM VALUESWW*M*

o

6.00 HOURS

STORM DURATION b

PRECIPATION DEPTH = 2.00 INCHES
SPECIFIC GRAVITY = 2.50

LOAD RATE EXPONENT FACTOR = 1.50
SUBMERGED BULK SPECIFIC GRAVITY = 1.25

S
N
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Foh R Y bk f ok h % ok Y kv od Y de f ook k%

JUNCTION 1, BRANCH 1, STRUCTURE 1
Wk ol ok ohode ol od o deode doh ol W odod ok ok ok ook

#¥¥% HYDRAULIC INPUT VALUES FOR SUBWATERSHEDS i

WATER AREA CURVE TC TT ROUTING COEFFICIENTS UNIT
SHED ACRES  NUMBER HR HR K-HRS X HYDRO
1 41.10 78.00 144 000 000 00 1.0
2 7.60 82.00 099 000 000 00 0
3 23.81 85.00 143 000 000 00 1.0
4 4.66 85.00 052 000 000 00 0
5 2.26 82.00 081 000 000 00 0

*%#* SEDIMENT INPUT VALUES FOR SUBWATERSHEDS #ww¥

WATER SEG SOIL LENGTH - SLOPE cp PART SURF
SHED NUM K FEET PCT VALUE OPT COND
1 1 0o .0 .00 .000 1.0 0
2 1 .00 .0 .00 .000 1.0 .0
3 1 00 0 .00 .000 1.0 .0
4 1 .00 .0 .00 .000 1.0 .0
5 1 .00 .0 .00 .000 1.0 .0

* % % COMPUTED VALUES FOR INDIVIDUAL WATERSHEDS # = *

WATERSHED PEAK FLOW RUNOFF SEDIMENT DIAM DELIVERY DELIVERY
(CFS) ( INCHES) TONS = (MM) RATIO 1 RATIO 2

W R W R e e e e S N R A AN R W R W A A T Em o W A R N R AR el e O D R P TR M M TR o o N YR W AR TR N W

1 15.18 48 .00 .073 .867 1.000
2 4.76 .65 .00 .100 1.000 1.000
3 l6.21 .80 .00 .083 .919 1.000
4 3.59 .80 .00 .100 1.000 1.000
5

1.41 .65 .00 .100 1.000 1.000

NOTE: SEDIMENT DOES NOT INCLUDE POSSIBLE DEPOSITION BY DELIVERY RA;IO 2




sl SUMMARY TABLE FOR TOTAL WATERSHED %%

---------------------------------------------

RUNOFF VOLUME = 4.0785
PEAK DISCHARGE = 35.9536
AREA = 79.4300
TIME OF PEAK DISCHARGE = 2.50
BETA = 1.0000
RAINFALL EROSITIVITY FACTOR = 11.99
PEAK CONCENTRATION = .00
PEAK SETTLEABLE CONCENTRATION = .00
PEAK SETTLEABLE CONCENTRATION = .00
TOTAL SEDIMENT YIELD = .0000
REPRESENTATIVE PARTICLE SIZE = .0001
TIME OF PEAK CONCENTRATION = .00
PERIOD OF SIGNIFICANT CONCENTRATION= -6.60

VOLUME WEIGHTED AVERAGE SETTLEABLE
CONCENTRATION DURING PERIOD OF
SIGNIFICANT CONCENTRATION = .00
VOLUME WEIGHTED AVERAGE SETTLEABLE
CONCENTRATION DURING PEAK 24 HOUR
PERIOD = .00
ARITHMETIC AVERAGE SETTLEABLE
CONCENTRATION DURING PERIOD OF
SIGNIFICANT CONCENTRATION - .00
ARITHMETIC AVERAGE SETTLEABLE )
CONCENTRATION DURING PEAK 24 HOUR .
PERIOD = .00

Yok % R T Y KA TR R h Kk kKRR TR ke kR RR

POND RESULTS

****_**************************

'-\d -

wi#sk CONTROL VARIABLES OPTIONS #ir¥

FLOW FRACTN ISDO NRHP  NSP

-------------------------------------------------------

ACRE-FT
CFS
ACRES
HRS

EI UNIT

MG/L
ML/L
MG/L
TONS
HRS

HRS

ML/L

ML/L

ML/L

ML/L

'l

-

(7



wwwirs BASIN GEOMETRY #rivire

STAGE AREA  "AVERAGE DEPTH DISCHARGE CAPACITY

(FT) (ACRES) (FT) (CFS) (ACRES-FT)

00 .000 00 .00 .00
.05 .582 .03 .00 .01

1.85 .636 1.78 .00 1.11

3.85 .715 3.68 .00 2.46

4.85 .754 4.60 .00 3.20

5.85 794 5.50 14.80 3.97

7.85 .832 7.32 133.90 5.60

8.85 .851 8.23 245.60 6.44

#wsie STORM EVENT SUMMARY #ewekrs

TURBULENCE FACTOR = 1.00
PERMANENT PQOL CAPACITY = 3.196 ACRE-FT
DEAD STORAGE = 20.00 PERCENT
TIME INCREMENT OUTFLOW = .10 HRS -
VISCOSITY = .009 CM¥*2/SEC
INFLOW RUNOFF VOLUME = 4.079 ACRE-FT
OUTFLOW ROUTED VOLUME = 4.079 ACRE-FT
STORM VOLUME DISCHARGED (PLUG FLOW) = 4,079 ACRE-FT
POND VOLUME AT PEAK STAGE = 4.034 ACRE-FT
PEAK STAGE = 5.929 FT
PEAK INFLOW RATE = 35.954 CFS
PEAK DISCHARGE RATE = 19.488 CFS
PEAK INFLOW SEDIMENT CONCENTRATION = .00 MG/L
PEAK EFFLUENT SEDIMENT CONCENTRATION = .00 MG/L
PEAK EFFLUENT SETTLEABLE CONCENTRATION = .0000 ML/L
PEAK EFFLUENT SETTLEABLE CONCENTRATION = .00 Mc/L
STORM AVERAGE EFFLUENT CONCENTRATION = .00 MG/L
AVERAGE EFFLUENT SEDIMENT CONCENTRATION = .00 MG/L
BASIN TRAP EFFICIENCY shkdriekdriiiiek . PERCENT
DETENTION TIME OF FLOW WITH SEDIMENT = .62 HRS
DETENTION TIME FROM HYDROGRAPH CENTERS = .62 HRS
DETENTION TIME INCLUDING STORED FLOW = .62 HRS
SEDIMENT LOAD DISCHARGED = .00 TONS
PERIOD OF SIGNIFICANT CONCENTRATION = -12.10 HRS
VOLUME WEIGHTED AVERAGE SETTLEABLE

CONCENTRATION DURING PERIOD OF

SIGNIFICANT CONCENTRATION = .00 ML/L
VOLUME WEIGHTED AVERAGE SETTLEABLE _

CONCENTRATION DURING PEAK 24 HOUR - -

PERIOD . = .00 ML/L
ARITHMETIC AVERAGE SETTLEABLE

CONCENTRATION DURING PERIOD OF

SIGNIFICANT CONCENTRATION = .00 ML/L
ARITHMETIC AVERAGE SETTLEABLE

CONCENTRATION DURING PEAK 24 HQUR

PERIOD = .00 ML/L

& &

{
§
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7
&
o
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* EARTHFAX ENGINEERING, INC. *
%* *

. '* HYDROGRAPH GENERATION MODEL *
_ * USING SCS CURVE NUMBER  *
*

*

* METHODOLOGY
deddedkkhkhhkhhhkhhhhhddhhdhiiiddk

X%k 25-0;eaf G-hour Stor m gr WesSt Tulet
) ¢ honnel

IDENTIFICATION: CG SUBWATERSHED 3

INPUT SUMMARY:
kkkkkdkhhhhhhhhhhhdhdkxhdddhhhhhhhhhhdehkdhhhhodhhhhkdhhhdddhhhh

STORM: WATERSHED:
DIST. = sSCS TYPE B AREA = 0.037 s8Q. MI.
DEPTH = 1.60 IN. CN = 85.0
DURATION = 6.0 HR. TIME OF CONC. = 0.14 HR.

kRhkkhkkdkhkkhkhkdkhkkkhdkdkdkkhhhhkdhhhkhhkhhhhdhdhkhhhhhhhhhrhhddidiih

kkhkhkddhhhhhhdhhhkhhhhkhhhkhhkhhkhkhhkhhhkhrhhhhhhkhkhhhhkhhkihd

OUTPUT SUMMARY:
e e e s e e ok e e e o e e e e ke o ok e e sk ko e e e e e e o kel e ok e e e ko ek ok ok ek
TOTAL RUNOFF DEPTH = 0.5164 INCHES
INITIAL ABSTRACTION = 0.3529 INCHES :
PEAK FLOW = 10.84 CFS ( 0.4541 IN/HR) -
TIME TO PEAK = 2.51 HOURS

RUNOFF VOLUME CHECK = 0.5174 INCHES
kkhhkhhhhkhbkhhhhkhhhhkhdhhhhhhhhhhkhhhhrhhhhidddihhhdhhkhhhdhdhhhd

Chheck ueloa%tj ab Weat inlet chiannel voing the  25-year

(0 - hhour Gorm =
G= 0.8 ck Bottsm widHa > 3’
Slope = . 42 Gide Glopes = IH TV
N=.040

Resolty s depth = 32" 0KV
Velpey = 495 [F[sec

Check ﬂ«‘pmp — Ly | hevegre V .| + V=V S 104 /5

d Ve

Re%:\ Dﬁ;—- OBb-l’ - D
. EY!S‘!\M) ’(\pvap dg = 13" 3 Ade

(V)



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: POND 013 WEST INLET
Ccomment: POND 013 WEST INLET CHANNEL
Solve For Depth

Given Input Data:

Bottom wWidth..... 3.00 ft
Left Side Slope.. 1.41:1 (H:V)
Right Side Slope. 1.41:1 (H:V)
Manning’s n...... 0.040
Channel Slope.... 0.4200 ft/ft
Discharge........ 10.80 cfs

Computed Results:

Depth....... 0.32 ft

Velocity.evieonens 9.95 fps

Flow Area........ 1.09 sf

Flow Top Width... 3.89 £t

Wetted Perimeter. 4.09 £t -

Critical Depth... 0.66 £t

Critical Slope... 0.0321 f£t/ft

Froude Number.... 3.32 (flow is Supercritical)

Open Channel Flow Module, Version 3.2 (c) 1990

Haestad Methods, Inc. * 37 Brookside R4 * Waterbury. Ct 06708

V7 ¢
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VELOCITY (Vg) IN FEET PER SECOND

FOR STONE WEIGHING
168 LBS. PER CU.FT.

/
7,
7
/

ADAPTED FROM REPORT QOF - -
SUBCOMMITTE ON SLOPE
PROTECTION, AM. SOC. CIVIL

ENGINEERS PROC. JUNE 1948

| 2. 3
EQUIVALENT SPHERICAL DIAMETER OF STONE, IN FEET

4
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— 210 |t) 600 1000 1500 3000 5000 _
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FIG. 2-SIZE OF STONE THAT WILL RESIST DISPLACEMENT

FOR VARIOUS VELOGITIES AND SIDE SLOPES
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Chapter 3, Section 3.4
, Castle Gate Mine

Preparation Plant

February 1994

APPENDIX 3.4J ‘
DRAINAGE CONTROL DESIGN CALCULATIONS
FOR SCHOOL HOUSE CANYON REFUSE SITE DIVERSION STRUCTURES -
CURRENT OPERATION, FINAL OPERATION, AND RECLAMATION PHASES

for jawucna 1997 revitues:

Tee,

I

e b WILLIAMS: éﬁ
e . HENDRICKSON,
’ 007/004

BIVISION OF OIL
A5 & MINING PRICE UTAH
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SCHOOL HOUSE Ay o) REFUSE AREA
CENERAL ASTUMBETIONG FOR CWvAMNEL ™ESI4A).

_l.) RPRAR 2 iNG S 2AED ond A METRED DESNED
By ™E  Ws DEPT OF TRANSFORTATION ((R78)
IEE ATTACHEDRN wiaumss .

2) TESIGN TAPACITYy OF CuANNEL RASED o) THE
00~ Y&, 6 HrouR . STORW BUENT AND THE
MMM CHAAINEL SUOPE

) DESIGN RIPRAD Dso (H&x FLOW uELDCtTV) BASED
O THE V00 ~ YR, 6 WouR STORM BUEAT AND
THE., HAaMuM cHANANEL SLOPE.

q-) THE ROUGHMIESS CpEFRClENT (NMM'“Gi’u"rL") o
RIERAFFED CHACINIEL], LA —th-TEEZMU\JEh; ACCDRISING
T THE SQuATon)  (RARFEMD o, al., 1281) ¢

T = 0.034AS ’Dsg‘ls . 1

WHERE ¢ M= MANAINGS FOUGHNESS CoERRICEAT
bsoz HEDBAA) RIPRAP TwAMNMETER (F"")

S) MNMUM  CHAUNEL +- RIPRAP SIZiN6E  BASED oad
THE e MuM PEAC FLOW) TROM STHER THE
CURES)T OPREATION), FAAC OPERATIOAN) QR
FrdA RECLAHATION) TESIOGAD JAWES,




 CASTLEGATE AREA o ()
SCHOOL HOUSE CANYON REFUSE AREA |

CURRENT OPERATION PEAK DISCHARGE CALCULATIONS
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Silool  WonSE CANYpA REAUSE AREA

CUERENT DPEZATION  CHAawAlEL

WATEESHER ATold,

WATECSHEDS T . Ar=A (Ac)
CEHWIS- D2ZA o
CSWE-D2R 3.0
CEHuwa- b2 o Ve
Cowis- 2D b
CC-wi- DRE. 6>
TOTAL AREA 74 8 Ac. |
L CG s~ U3 172.7
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M = SMAY, BELEATICA)

EA) = N ELEQATIORN

LC = ZomTOUR LenGeTH @ 25,50, 7S 70 oF EM -8,
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LORTER-SHEDS =M £a Lcam LCso  LCas  AREA(AL)  wS(77)
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CorwsS- 02D 5700 b1 Bl w00 3O 250 Y 7 63.0
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CASTLE GBATE ScHlool RoUISE  CAYOR)

TEAK. DISCHARGE VALUES

tDO\[EA‘K- &6 tour ’PZEL‘;&MTAT‘O:\\ = 21 10cieEs
ScsS TYPE B DIsTRIRUTION .

SLSILNIIDS / SHIINIDNSI

CORTRRSHES <N AREA B TIwE  oF comc. WD @ (00é) (e
CGWSR- D2A 78 ' et | o.\S7 13,51
:6—\«)9.-—' D2R 8 2 8.0 0-11 O <.28
CHwWS- DT 85 .7 O0- 099 \2.00
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CASTLE GATE
SCHOOQL HOUSE CANYON REFUSE AREA

CURRENT OPERATION HYDROLOGY

DIVERSION DISCHARGE SUMMARY

DIVERSION CONTRIBUTORY TOTAL DRAINAGE | DESIGN DISCHARGE
DITCH WATERSHED AREA (Acres) {100 Yr-6 Hr)(cfs)
(EXHIBIT 3.4-2)
mm

CGD-6 (upper) | CGWS-D2A,D2B,D2E 55.4 30.40

CGD-6 (lower) | CGWS-D2A,D28,D2E 55.4 30.40

CGD-7 {(upper) CGWS-D2C,D2E 21.0 18.61

CGD-7 (lower) | CGWS-D2C.D2D,D2E 25.7 22.60
CGD-19 CGWS-D2A,D28B,D2E '~ 55.4




EARTHFAX ENGINEERING,

INC.

HYDROGRAPH GENERATION PROGRAM OQUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

y=RS0T OFERATIORD

Croo =~

6 wE _TEFD{>
INPUT FOR: CGWS~-D2A
STORM : WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr Area = 41.10 acres
Depth = 2.10 inches CN = 78.00
Duration = 6.00 hrs Time conc.= 0.157 hrs
QUTPUT SUMMARY
Runoff depth 0.54150 inches ;
Initial abstr 0.56410 inches
Peak flow = .. 18.51 . ecfs ( 0.44669 iph )
at time 2.554 hrs :
INPUT FOR: CGWS-D2B
STORM : WATERSHED : -
Dist.=SCS Type ‘b’ - 6 Hr Area = 8.00 acres
Depth = 2.10 inches CN = 82.00"
Duration = 6.00 hrs Time conc.= 0.110 hrs
QUTRUT SUMMARY
Runoff depth - 0.71545 inches -
Initial abstr 0.43902 inches : _
Peak flow = 5.28 cfs ( 0.65505 iph )
at time 2.523 hrs .

O A i — e AL AT W S T SV S e



EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

OUTEEAT  STEERAT ORI C\og YR - 5 W &.‘t‘bM)

INPUT FOR: CGWS-D2C

STORM : WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr Area = 14.70 acres
Depth = 2.10 inches CN = 85.00
Duration = 6.00 hrs Time conc.= 0.099 hrs

Runoff depth 0.86914 inches

Initial abstr 0.35294 inches : '

Peak flow = 12.00 cfs ( 0.80945 1iph )
at time 2.521 hrs o o

T A =yl

T ——— T A A s . S e SN A S = D I g S S —; i A S — A T A ——

INPUT FOR: CGWS—DZD

" STORM : . - WATERSHED : - .~
Dist.=SCS Type ‘b’ - 6 Hr Area =  4.70 .. acres
Depth = 2.10  ‘inches CN = 85.00 .. " .
" puration = -6.00 hrs- Time conc.= 0.057 - hrs
OU‘I'PUT SUMMARY _ - - .-
Runoff depth - :0.86914 inches - '
Initial abstr 0.35294 inches o
Peak flow = 3.99 cfs ( 0.84168 " iph )
o at time 2. 508 o D

)0




INPUT FOR:

EARTHFAX ENGINEERING,

INC »

HYDROGRAPH GENERATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

STORM :

CGWS-D2E
Dist.=S8CS Type ‘b’ - 6 Hr
Depth = 2.10 inches
Duration = 6.00 hrs
QUTPUT SUMMARY
1.17972
Initial abstr 0.22222
Peak flow = 6.61
at time 2.530 hrs

A ——— ——

WATERSHED :

Area

e

= 6

CN = 90.00

Time conc.=  0.179 hrs

inches
inches

cfs

(

1.04070

.30 acres

Runoff depth '

iph )
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EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM OQOUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

STORM :
Dist.=S8Cs
Depth = 1.40
Duration = 6.00

OUTPUT SUMMARY

Runoff 0.13224 inche
Initj abstr 0.66667 inches
flow = 7.44 -cfs ( 0.v4267 iph )

at time 3.803  hrs
e
CPEAATI PHASEL
INPUT FOR: CGWS-U3B Jod  YEAm STOTEM P2.0"
STORM : WATERSHED :

Dist.=SCS Type ‘b’ - 6 Hr Area = 172.90 acres

Depth-= 2.00 inches CN = 75,00

Duration = 6.00 hrs Time conc.= 0.386 hrs
OUTPUT SUMMARY

Runoff depth 0.38095 inches

Initial abstr 0.66667 inches

Peak flow = 33.93 cfs ( 0.19459 iph )

at time 2728 hrs

Wl




CASTLEGATE AREA
SCHOOL HOUSE CANYON REFUSE AREA

FINAL OPERATION PEAK DISCHARGE CALCULATIONS
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CASTLE. SATE
SCOCL WOUSE.L CARYON RSFUSE ATEA .

FINAL  oT»ETATION

TSETEEMINE AURRASE WATERQWER SUPE

WS = 025 (=n-=n) (LCas + Lcso + LCqs) /AREA
BM = MAx BELEUATION
EN = Min. ELENATION
e = CONTOUR LENGTH @ 25,30,7s 72 oF BEM-EMN
w = WATERSHED . SLorE,

Col- D23 7740 6550 375 560 228 .7 557

CGWS -BZ2C 6570 {3So 1000 Qo0 . Too Q.4 | 22
cé-ws- DD 6SBo 6200 3o0. boo u-So Uelee 66-9
Coewld- D2E, 6550 200 300 . 40O S50 32 19.Q
Cous- D2F 6420 6I84 0 oo \So  q2 3.0

REF @ CdAme , M., S P LOATTERS Ann A- K. SAyok. \48T,
A COMPARISON) o HMETHOBRS oOF EBSTINMATING MEAMN
WATERSHEDR, SLoPE. WATER REQOURCES TRULETA |
Vol 295, NO.- 2.

NoTE: SE€ APE~dpe 36D mr  CSws-U38 PANATETEAS.

lwateraieD E=M EN LCes  Llso \Crs  AREAAQ)  w(7o)
Gws- DRA 7680  4SSo 2SO oo Soe 265 413
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EX A

CASTLE GATE
SCHOQL HOUSE CANYON REFUSE AREA

FINAL OPERATION HYDROLOGY

DIVERSION DISCHARGE SUMMARY

DIVERSION CONTRIBUTORY TOTAL DRAINAGE | DESIGN DISCHARGE
DITCH WATERSHED AREA (Acres) (100 Yr-6 Hr)(cfs)
(EXHIBIT 3.4-2C)

cGD-18 CGWS-D28 14.7 6.89
CGD-19 CGWS- 41.7 T56a%

D28B,D2C,D2D,D2E 34£.2=
CGD-6 (upper) CGWS-D2B,D2C 24.1 16.66
CGD-6 (lower) CGWS- 41.7 34.20
D2B,02C,D2D,D2E
CGD-7 (upper) CGWS-D2A,D2C ' 35.9 22.82
CGD-7 (lower) CGWS- 58.3 44.85

D2A,D2C,D2E,D2F

CEP38, i | cGLIS=U3R ||




EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM QUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

S NAL  OFRRATIOND (‘co R~ oW srbﬁu{j

INPUT FOR: CGWS-D2A

—— — - —— ———

- — e ———

STORM : WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr Area = 26.50 acres
Depth = 2.10 inches CN = 78.00
Duration = 6.00 hrs Time conc.= 0.095 hrs

- ——

OUTPUT SUMMARY

Runoff depth 0.54150 inches

Initial abstr 0.56410 inches

Peak flow = 13.05 cfs ( 0.48831 iph )
at time 2.521 hrs

INPUT FOR: CGWS-D2B

. STORM : : . _ WATERSHED :, o
Dist.=SCS Type ‘b’ - 6 Hr Area = 14.70 acres
Depth = 2,10 inches CN = 78.00 :
Duration = 6.00 hrs Time conc.= 0.132 hrs

OUTPUT SUMMARY

Runoff depth 0.54150 inches

Initial abstr 0.56410  inches '

Peak flow = . 6.89 cfs ( 0.46494 iph )
at time = 2.534 hrs
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EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

: .
EINAC oPElaT i (}mo qE.‘ 6 =B ST

J

INPUT FOR: CGWS-D2C

STORM : WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr Area = 9.40 acres
Depth = 2.10 inches CN = 90.00 :
Duration = 6.00 hrs Time conc.= 0.191 hrs
OUTPUT SUMMARY
Runoff depth 1.17972 inches _ _
Initial abstr 0.22222 inches :
Peak flow = 9.77 cfs ( 1.03054 iph )
at time 2.547 hrs ; .
INPUT FOR: CGWS-D2D
STORM : . WATERSHED : ~
Dist.=SCS Type ‘b’ = 6 Hr " Area = 4.40  acres
Depth = 2.10 inches CN = 82.00 :
Duration = 6.00 hrs = Time conc.= 0.075 hrs
OUTPUT SUMMARY =~ )
Runoff dapth "0.71545 inches -
Initial abstr 0.43902 inches :
Peak flow = 3.02 cts ( 0.68170 iph )
at time  2.510 hrs ' T T




EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

TP, OPLRAT oM Qoo yE- 6 R s:_-r-ow.au.\

INPUT FOR: CGWS-D2E

s o T —

STORM : WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr Area = 13.20 acres
Depth = 2.10 inches CN = 90.00
Duration = 6.00 hrs Time conc.= 0.089 hrs
OUTPUT SUMMARY
Runoff depth 1.17972 inches
Initial abstr 0.22222 -inches
Peak flow = 14.52 cfs ( 1.09115 iph )
at time 2.516 hrs :
INPUT FOR: CGWS-D2F
STORM : . WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr Area = 9.20 acres
Depth = 2,10 inches CN = 85.00
Duration = 6.00 hrs Time conc.= 0.099 hrs
OUTPUT SUMMARY
Runoff depth 0.86914 inches
Initial abstr 0.35294 inches :
Peak flow = 7.51 cfs ( 0.80945 iph )
at time 2.521 hrs
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CASTLEGATE AREA .
~ SCHOOL HOUSE CANYON REFUSE AREA

FINAL RECLAMATION PEAK DISCHARGE CALCULATIONS
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EM 2 WA, ELEJATION
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CASTLE GATE.
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DIVERSION

WA

CASTLE GATE
SCHOOL HOUSE CANYON REFUSE AREA

FINAL RECLAMATION HYDROLOGY

DIVERSION DISCHARGE SUMMARY

CONTRIBUTORY
WATERSHED

TOTAL DRAINAGE
AREA (Acres)

W
§

DESIGN DISCHARGE
(100 Yr-6 Hr) (cfs)

{EXHIBIT 3.4-3)

CGRD-3A CGRWS-U5B,UsSD 42.4 25.04
CGRD-7 CGRWS-USB 26.6 15.52
CGRD-8 CGRWS-USA 28.6 15.91

CGRD-9 (upper) | CGRWS-USA,USC 40.9 22.99
CGRD-9 (lower) | CGRWS-USA,USC 40.9 22.99
cspo-{ Grws — e 17%.6 36.55
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EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

T A EESNAMET DD

(oo R - b TR sy
INPUT FOR: CGRWS-USA
STORM : WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr Area = 28.60 acres
Depth = 2.10 inches CN = 80.00
Duration = 6.00 hrs Time conc.= 0.126 hrs
OuUTPUT SUMMARY
Runoff depth 0.62439 inches
Initial abstr 0.50000  inches _
. Peak flow = 15.91 . cfs ( 0.55182 iph )
at time 2.520 hrs :
INPUT FOR: CGRWS~USB
STORM : . - : . WATERSHED : ..
Dist.=SCS Type ‘b’ - 6 Hr Area = 26.60 acres
Depth = 2,10 inches - CN = 80.00
Duration = 6.00 hrs Time conc.= 0.089 hrs
OUTPUT SUMMARY ]
Runoff depth . 0.62439 inches o
Initial abstr 0.50000 inches
Peak flow =

_ 15.52 cfs ( 0.57853 4iph )
at time 2.516 hrs .




EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

TNAL REZLAMATT DN (oo R - & w= zvﬁ@)
INPUT FOR: CGRWS-USC
STORM WATERSHED :
Dist.=SCS Type ‘b’ « 6 Hr Area = 12.30 acres
Depth = 2.10 inches CN = 80.00
Duration = 6.00 hrs Time conc.= 0.100 hrs
OUTPUT SUMMARY
Runoff depth 0.62439  inches
Initial abstr 0.50000 inches ' .
Peak flow = 7.08 - cfs ( 0.57062 iph )
at time - 2.520 hrs Tt :
INPUT FOR: CGRWS-U5D b
- STORM : WATERSHED : e
Dist.=SCS Type ‘b’ - 6 Hr Area = 15.80 acres
Depth = 2.10 inches

CN = 80.00 -
Duration = 6.00 hrs Time conc.= 0.064 hrs

OUTPUT SUMMARY : - - - - e
Runoff depth < 0.62439 inches
Initial abstr 0.50000 inches . ooaT
Peak flow = 9.52 cfs ( 0.59739 iph )
at time " 2.509 hrs - <o SR
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3.4
EARTHFAX ENGINEERING, INC.
- HYDRCGRAPH GENERATION PROGRAM OQOUTPUT

BASED ON SCS CURVE NUMBER METHODOLOGY

REct AT s PR

s

INPUT FOR: CGRWS-U6 s20-yR, -2 sTIRM  P=z2.9
STORM WATERSHED :
Dist.=8CS Type ‘b’ - 6 Hr Area = 174.58 acres
Depth = 2.00 inches CN = 75.00
Duration = 6.00 hrs Time conc.= 0.346 hrs

——— - — -—— — A — o — S S — i S . S A A A A W ey S . S W e i A S S T S m—

OUTPUT SUMMARY

- — — i i

Runoff depth 0.38095 inches

Initial abstr 0.66667 inches
Peak flow = 36.55 cfs ( 0.20763 1iph )

. at time 2.722 hrs



k

STONE DIAMETER-FT.
TOTAL DEPTH OF FLOW-FT. d

1.0

ADAPTED FROM MYDRAULIC CHART Ti2-4
HYDRAULIC DESIGN CRITERIA,CORPS OF -

ENGINEERS ’ /
0.8 -

k = 50% [stone|size /(

/

0.4 /

0.2

e) 02 0.4 Q.6 0.8 1.0

~ Velocity Ageinst Steope - F.P.S. _' Vs
- Average Velocity In Cheanel - F.PS. V.

Velocity Against Stone on Channel Bottom (U.S. Department of
'Ira_n;port:at:ion'. 1978).



STONE WEIGHT, IN POUNDS
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. EQUIVALENT SPHERICAL DIAMETER OF STONE, IN FEET
Size of Stone that will Resist Displacement for Various

Velocities and Side Slopes (U.S. Department of Transportation,
1978).
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CASTLE GATE COAL
Comment: CGD-5/CGRD-4
Solve For Depth
Given Input Data:
Bottom Width..... 5.00 £t
Left Side Slope.. 1.00:1 (H:V)
Right Side Slope. 1.00:1 (H:V) .
Manning’s n...... 0.040 (@D roce m‘-‘""‘*""‘—g)
Channel Slope.... 0.0200 £t/ft (M~ SePe)
Discharge........ 36.55 cfs
Computed Results: |
Deptho --------- ) la21. ft it Hﬁ,‘ Fbm Dﬁ ‘I!
Velocity.ceovenne 4.87 fps
Flow Are@..cceese 7.51 st
Flow Top Width... 7.42 £t
Wetted Perimeter. 8.42 ft
Critical Depth... 1.10 £t
Critical Slope... 0.0280 ft/ft
Froude Number.... 0.85 (flow is Subcritical)

£ DPvpasSavyy ¢S COpISIDEAAYNY (aJDEN i menT (oefMesS),

Open Channel Flow Module, Version 3.2 (¢) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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. Trapezoidal Channel Analysis & Design
Open Channel - Uniform f£low
Worksheet Name: CASTLE GATE COAL
Comment: CGD-5/CGRD-4
Solve For Depth
Given Input Data:
Bottom Width..... 5.00 £t
Left Side Slope.. 1.00:1 (H:V)
Right Side Slope. 1.00:1 (H:V)
Manning’s n...... 0.040 B s g)
Channel Slope.... 0.2000 ft/ft (uf%in- £ D ™M il
Discharge........ 36.55 cfs
Computed Results:
Depth...... ceeaas 0.61 ft
VeloCity¥.eeoens.. 10.62 fps < MAX VEweT7
Flow Ared..cscoee 3.44 st
Flow Top Width... 6.23 £t
' Wetted Perimeter. 6.73 £t
! "Critical Depth... 1.10 £t
Critical Slope... 0.0280 ft/ft
Froude Number.... 2.52 (flow is Supercritical)

7T DA I
¥ o NS DD I3 CHESDEABYy HPER N Mas

_ Open Channel Flow Module, Version 3.2 (¢) 1990
. Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



. Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CGD-7(lower)/CGRD-3A

Comment: FINAL OPERATION PEAK FLOW DESIGN

Solve For Depth

Given Input Data:

Bottom Width..... 5.00 ft

Left Side Slope.. 3.00:1 (H:V)

Right sSide Slope. 3.00:1 (H:V)
Manning’s n...... 0.040

Channel Slope.... 0.1300 ft/ft <=— ™.
Discharge........ 44.85 cfs

Computed Results:

Depth..scveeeenns 0.71 ft <« TaTH— OF FOW)
Velocity.vseeonen 8.82 £fps
Flow Area........ 5.08 st
Flow Top Width... 9.27 £t
Wetted Perimeter. 9.50 ft
. Critical Depth... 1.09 ft
Critical Slope... 0.0264 ft/ft
Froude Number.... 2.10 (flow is Supercritical)

M

open Channel Flow Module, Version 3.2 (c) 1990
. Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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. Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CASTLEGATE AREA
Comment: CGD-7 (lower) (G/iolTER "aﬂm}
Solve For Depth

Given Input Data:

Bottom Width..... 3.00 ft

Left Side Slope.. 1.50:1 (H:V)

Right Side Slope. 1.50:1 (H:V)
Manning’s n...... 0.030 K.
Channel Slope.... 0.3300 ft/ft &
Discharge........ 22.60 cfs

Computed Results:

1713 - W 0.44 ft
Velocity.ceeveens 14.12 fps
Flow Area........ 1.60 st
Flow Top Width... 4.31 ft
Wetted Perimeter. 4,58 ft
. Critical Depth... 1.01 ft
Critical Slope... 0.0164 ft/ft _ -
Froude Number.... 4.09 (flow is Supercritical) .

Open Channel Flow Module, Version 3.2 (c) 1990 . o
. Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CASTLEGATE AREA
Comment: CGD~7 (lower) ( AQOLUTESD 3,:.;,1-.44
Solve For Depth

Given Input Data:

Bottom Width..... 3.00 £t

Left Side Slope.. 1.50:1 (H:V)

Right Side Slope. 1.50:1 (H:V)
Manning’s n..... . 0.030 AR
Channel Slope.... - 0.1500 ft/ft &
Discharge........ 22,60 cfs

Computed Results:

Depth...vvecaens . 0.55 ft

Velocityeeeraanns 10.78 fps

Flow Area......s. 2.10 st

Flow Top Width... 4.65 ft

Wetted Perimeter. 4,98 £t

Critical Depth... 1.01 ft

Critical Slope... 0.0164 f£t/ft

Froude Number.... 2.83 (flow is Supercrltical)

Open Channel Flow Module, Version 3.2 (c) 1990 .
Haestad Methods, Inc. * 37 Brookside R4 * Waterbury, ct 06708
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‘Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CASTLEGATE AREA
Comment: CGD-7 Lower (éFﬁﬁTﬂD)
Solve For Depth

Given Input Data:

Bottom Width..... 3.00 ft

Left Side Slope.. 1.75:1 (H:V)
Right Side Slope. 1.75:1 (H:V)
Manning’s n...... 0.030
Channel Slope.... 0.4000 £ft/ft

Discharge........ 22.60 cfs (come~T DREasT) Spa,

Computed Results:

Depth...... 0.41 ft

Velocity.ccoeosns 14.87 fps

Flow Ared........ 1.52 st

Flow Top Width... 4.43 ft .

Wetted Perimeter. 4,65 £t

Critical Depth... 0.99 ft

Critical Slope... 0.0162 ft/ft

Froude Number.... 4.47 (flow is Supercritical)

Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Cct 06708
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Trapezoidal Channel Analysis & Design &2
Open Channel - Uniform flow '

2g.eLD 453

Worksheet Name: CASTLEGATE AREA
Comment: CGRD-3a
Solve For Depth

Given Input Data:

Bottom Width..... .00 £t
Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V) "
Manning’s n...... 0.040 (959-8' ?@mﬁo
Channel Slope.... 0.3000 ft/ft
Discharge........ 44.90 cfs
Computed Results:
Depth..‘-. lllllll 0057 ft
Velocity..oevuuse 11.82 fps
Flow Area........ 3.80 st
Flow Top Width... 8.40 ft
Wetted Perimeter. 8.59 £t
Critical Depth... 1.09 £t -
Critical Slope... 0.0264 ft/ft
Froude Number.... 3.10 (flow is Supercritical)
Open Channel FIO;I Md&ule, Version 3.2 (C:) 1990 .

Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Open Channel - Uniform flow

. Trapezoidal Channel Analysis & Design

Worksheet Name: CGD-18

Comment.: FINAL OPERATION PEAK FLOW DESIGN

Solve For Depth

Given Input Data:

Bottom Width..... 3.00 ft

Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning’s Neeec.. 0.030
Channel Slope.... 0.1700 f£t/ft
Discharge........ 6.89 cfs

Computed Results:

Depth...... iiiii L 0.26
VelOCitYo---...-- 7-17

fr e— Tlay DEF™
fps « RPAY gLa G VEwTE/TY

Flow Area....ce.s 0.96 sf
Flow Top Width... 4.53 ft S
Wetted Perimeter. 4.61 £t
Critical Depth... 0.47 ft
. Critical Slope... 0.0192 ft/ft
Froude Number.... 2.75 (flow is Supercritical)

cyﬁnAﬂﬁan%L- DENRS e T
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. .

bpen Channel Flow Module, Version 3.2 (¢) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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CGD-7 (upper)/CGRD-7
Worksheet for Triangular Channel

Ne ipres0

Project Description

Project File untitied.fm2

Worksheet CGD-7 (upper)/CGRD-7 fin. oper. pk flow
Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.030

Channel Slope 0.010000 ft/ft

Left Side Slope 10.000000 H : V

Right Side Slope 1.500000 H : Vv

Discharge 22.82 cfs

Results

Depth 110 f </5€
Flow Area 6.99 f2

Wetted Perimeter 13.07 ft

Top Width 12.68 ft

Critical Depth 1.00 ft

Critical Slope 0.017227 fi/it £r
Velocity 326 fls < 5.0 /r
Velocity Head 0.17 ft

Specific Energy 127 ft

Froude Number 0.77

Flow is suberitical,

onenr

02:24:28 PM

Haestad Mathods, Ino. 37 Brookside Road Waterbury, CT 06708  (203) 755-1666
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P e OFFICE

FlowMaster v5.13
Page 1 0f1



CGD-7 (upper)/CGRD-7
Worksheet for Triangular Channel

Project Description
Project File untitied.fm2
Worksheet CGD-7 (upper)/CGRD-7
Flow Element Trangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.030
Channel Slope 0.030000ft/ft T %
Left Side Slope 10.000000H : V
Right Side Siope 1.500000H:V
Discharge 22.82 cfs
Results
Depih 0.90 ft Z, {, ;' £ ¢
Flow Area 463 f2
Weited Perimeter 10.64 ft
Top Width 10.32 ft
Critical Depth 1.00 ft

. Critical Slope 0.017227 fi/ft

- Velocity. 493 s < §0 fpe . po Riprep

Velocity Head 0.38 ft
Specific Energy 127 ft
Froude Number 1.30
Flow is supercritical.

EFFECTIVE:

INCORPOR 4 TED

FER 27 1997

PRICE P UPFICE

UtaH DivisioN G, £1as AND MINING

0|

O1N77 _ .
02:01:10 PM Haestid Methods, Inc. 37 Brookside Road Waterbury, CT 06708  (203) 755-1006

FlowMaster v86.13
Page 1 of 1
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CGD6 Va7
(upper)/CGRD-8
Worksheet for Triangular Channel . LhJ -

Project Description

Project File untited.fm2

Worksheet CGD-6 (upper)CGRD-8 current pk. flow

Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.030

Channel Slope 0.010000 fi/ft

Left Side Slope 1.500000H : V

Right Side Slope 10.000000H : V

DischargL 30.40 cfs

Results

Depth 123 /. < 1,7 f¢

Flow Area 8.67 ft2

Wefted Perimeter 14.55 ft

Top Width 14.12 ft

Critical Depth 1.12 ft

Critical Slope 0.016580 ft/ft

Velocity. 351 fs ¢ §5o%/ Mo (Riprlep.

Velocity Head 0.19 ft

Specific Energy 142

Froude Number 0.79

Flow is subcritical,

INCOKPORATED
EFERCTIVE:
FER 27 1097 W/
. Urtan Drv_::s«m O, Gas Ano MINING
. . N O W - 1 )
o1ee7 FlowMaster v5.13

02:28:22 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708  (203) 755-1666 Page 1 of 1



CGD-6 (upper)/CGRD-8
Worksheet for Triangular Channel

Project Description

Project File untited.fm2

Worksheet CGD-6 (uppen)/CGRD-8
Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.030

Channel Slope

0.025000 fifft 2.5 %

50 hgr
Lov

Yorg

iid

Left Side Slope 1.500000H :V
Right Side Slope 40.000000H : V
Discharge 30.40 cfs
Results
Depth 1.03 ft & 1,5 Fr
Flow Area 6.15 fe
Wetted Perimeter 12.26 ft
Top Width 11.89 ft
Critical Depth 1.12 ft
. Critical Slope 0.016581 fi/it
Velocity 4, s £%5.0W/, o N Rieres.
Velocity Head 0.38 ft
Specific Energy 1.41 it
Froude Number 1.21
Flow is supercritical.
INCORPORATED
EFFECTIVE:
FEB 27 1997
Utan Division O, Gas Anp MINING
. Pricr ¥ EHICE
o797 '
02:03:20 PM Haestad Methods, ine, 37 Brookside Rosd Waterbury, CT 08708  (203) 755-1606

FlowMester v5.13
Page 1 of 1
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. Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CGD-6(1l)/CGRD=9 (u)

Comment: FINAL OPERATION PEAK FLOW DESIGN

Solve For Depth

Given Input Data:

Bottom Width..... 3.00 £t

Left Side Slope.. 3.00:1 (H:V)

Right Side Slope. 3.00:1 (H:V)

Manning’s n...... 0.040

Channel Slope.... 0.0800 ft/ft = WP
Discharge........ 34.20

Computed Results:

cfs

Depth..eceeceeen. 0.85 ft «— FLd) DETTH
Velocity......... 7.19 fps
Flow Area........ 4.76 st
Flow Top Width... 8.13 ft
Wetted Perimeter. 8.41 ft
. Critical Depth... 1.11 £t
Critical Slope... 0.0272 ft/ft
Froude Number.... 1.66 (flow is Supercritical)

2 A
s SWPE  LsE9 T S wE  CHAMINE~ | Mgy '

T PraP IrFCY BM MM SoRE LU HE PLArEDS

Aol

ErdTring  EmGTH ¢ crifrhXo,

Open Channel Flow Module, Version 3.2 (c) 1990
. Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CASTLEGATE AREA
Comment: CGD-6 (lower)
Solve For Depth

Given Input Data:

Bottom Width..... 4,00 £t
Left Side Slope.. 1.75:1 (H:V)
Right Side Slope. 1.75:1 (H:V) oL FE
Manning’s n...... 0.030 W
Channel Slope.... 0.0800 £t/et ~ H .~
Discharge..... ... 30.40 cfs
Computed Results:
Deptheevevesen o 0.66 ft
Velocity.vovrenn. 8.95 fps
Flow Area....«s.. 3.40 sf
Flow Top Width.... 6.31 ft
Wetted Perimeter. 6.66 ft
Critical Depth... 1.04 £t
Critical Slope... 0.0156 ft/ft
Froude Number.... 2.15 (flow is Supercritical)

Open Channel Flow Module, Version.3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CASTLEGATE AREA
Comment: CGD-6 (lower)
Solve For Depth

Given Input Data:

Bottom Width..... 4.00 £t

Left Side Slope.. 1.75:1 (H:V)

Right Side Slope. 1.75:1 (H:V)

Manning’s n...... 0.030 AX SLOPE .
Channel Slope.... 0.5000 ft/ft &— N
Discharge....... . 30.40 cfs

Computed Results:

Depth..... N 0.39 ft
VeloCity.ecouoonnn 16.65 fps
Flow Area..csvess 1.83 st
Flow Top Width... 5.36 ft
Wetted Perimeter.- . 5.57 ft
Critical Depth... 1.04 £t~ .
. Critical slope... 0.0156 ft/ft
Froude Number.... 5.03 (flow is Supercritical)

Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CASTLE GATE COAL
Comment: CGL-19, FINAL OPERATION PHASE
Solve For Depth

Given Input Data:

Bottom Width..... 4.00 ft

Left sSide Slope.. 1.75:1 (H:V) "

Right Side Slope. 1.75:1 (H:V),  ppses aw o= 7
Manning’s n...... 0.036 . AT

Channel Slope.... 0.1000 ft/ft <— L7 o pEAK Aoy
Discharge........ 34.20 cfs — Dy, 677

Computed Results:

f

Depth..eeevernnns 0.73 ft <— Ao zf:j:a*-r
Velocity..vovnen 8.83 fpg «— ™

Flow Area........ 3.87 st

Flow Top Width... 6.57 ft

Wetted Perimeter. 6.95 ft

Critical Depth... 1.11 ft

Critical Slope... 0.0221 ft/ft .
Froude Number.... 2.03 (flow is Supercritical)

Open Channel Flow Module, Version.3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CGRD-9(lower)
Comment: FINAL RECLAMATION PEAK FLOW DESIGN
Solve For Depth

Given Input Data:

Bottom Width..... 3.00 ft

Left Side Slope.. 3.00:1 (H:V)

Right Side Slope. 3.00:1 (H:V)
Manning’s n...... 0.040 o
Channel Slope.... 0.2000 ft/ft &
Discharge........ 22.99 cfs

Computed Results:

DePth. e ecveecenss 0.55 ft a— FL3e= DET
Velocity..v.eveu 8.95 fps

Flow Area........ 2.57 sf

Flow Top Width... 6.31 £t

Wetted Perimeter. 6.49 ft

Critical Depth... 0.91 £t

Critical Slope... 0.0287 ft/ft

Froude Number.... 2.47 (flow is Supercritical)

QST o SrwEs CArINES #Hnﬂmaﬂth
W PR PLACED

}-l\-l/\J. 3-—0?“:-
o, wAe 3IRPE W
o CHANIE-,

A TIBEY
PARE  Eparn v T TET

Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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CULVERT

CASTLE GATE
SCHOOL HOUSE CANYON REFUSE AREA

CURRENT OPERATION HYDROLOGY

CULVERT SUMMARY

CONTRIBUTORY
WATERSHED AREA (Acres)
{Exhibit 3.4-2)

£10-¥r=6Mr)(cfs)
(seo-vi% C-AR)

CGC-4 l CGWS-D2A,D28,D2E 55.4 3o.4 1022

7
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FINAL OPERATION HYDROLOGY

CULVERT SUMMARY
— T T m
CULVERT CONTRIBUTORY TOTAL DRAINAGE | DESIGN DISCHARGE
- WATERSHED - AREA (Acres) HO-¥r-6Mr)(cfs)
(Exhibit 3.4-2C) (roo-yr G-H7Z)
CGC-4 CGWS- 27.9 ~33-96—
D2B,D2C,D2D D2E ad.z
mmm

AeE & = 34 o As  —ml PEAL DES 8 PR
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Circular Channel Analysis & Design
Solved with Manning’s Equation

Open Channel = Uniform flow

Worksheet Name: CASTLE GATE AREA
Comment: HDPE EXTENSION TO CULVERT CGC-4
Solve For Actual Depth

Given Input Data:

Diameter.....cce.. 1.50 ft
Slope...eescnanaan 0.6000 ft/ft
Manning’s n....... 0.010
Discharge........ . 34.20 cfs
Computed Results:
Depth......00.. o - 0,59 ft { 2 4T O
VeloCity.eeevenen.. 53.40 fps <—- wowt! Teo FAS
Flow Area...... ces 0.64 sf “R1Pract
Critical Depth.... 1.50 £t
Critical Slope.... 0.0601 ft/ft

Percent Full...... 39.11 %
Full Capacity..... 105.78 cfs

QMAX @.94D..... «es 113.78 cfs |
Froude Number..... 14.23 (flow is Supercritical)

Open Channel Flow Modﬁle: Version 3.2 (c) 1990 .
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Pressure Pipe Analysis & Design
Circular Pipe
Worksheet Name: CASTLE GATE AREA
Comment: CULVERT CGC-4 EXTENSION
Solve For Elevation € 1

Given Input Data:
Pressure € l......

14.70 psi ( AadSHEAC ?mes:-)

Elevation @ 2..... 0.00 ft €8 o
Pressure € 2...... 14.70 psi > ¢¢ame  © Z;ﬂ)
Discharge......... 15349.00 gpm ¢ 34 £1° x #r3
Diameter.......... 18.00 in Soe ~
Length..... veee... 175.00 ft
Hazen-Williams C.. 130.00

Computed Results: ’ -
Elevation € 1..... 9.68 £t <& §©° of HE4AD i

Velocity..eevenunn 19.35 fps
HeadlosSsS....veenne 9.68 ft
Energy Grade € 1.. 49.42 ft
Energy Grade @ 2.. 39.74 ft
Friction Slope.... 55.337 £t/1000 £t

Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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April 26, 1993

Chapter 3, Section 3.4

Castle Gate Mine
Preparation Plant

APPENDIX 3.4J - SUPPLEMENT
DRAINAGE CONTROL DESIGN CALCULATIONS

FOR SCHOOL HOUSE CANYON REFUSE SITE DIVERSION STRUCTURES -
CURRENT OPERATION, FINAL OPERATION, AND RECLAMATION PHASES
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. Circular channel Analysis & Design
Solved with Manning’s Equation

Open Channel - Uniform flow

Worksheet Name: CASTLE GATE AREA

Comment: CULVERT CGC-4 EXTENSION

Solve For Actual Depth

Given Input Data:
Diameter..........
Slope........ ceees
Manning’s Necesess
Discharge.....v...

Computed Results:

Depth........ ces e
VeloCity.eeeeeaoone
Flow Area....ceees

Critical Depth....
Critical Slope....
Percent Full......
Full Capacity.....
QMAX €.94D...vevsn
( Froude Number.....

-

- - . -

Open Channel Flow Module, Version 3.2 (c) 1990 : |
Haestad Methods, Inc. * 37 Brookside R4 * Waterbury, Ct 06708

2.50 £t
0.6000 ft/ft
0.024
34.20 cfs

0.76 £t b————

27.32 fps &€——
1.25 sf
1.99 ft
0.0251 ft/ft
30.23 %
172.10 cts
185.13 cfs
6.52 (flow is Supercritical)
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® g;’ GAR CO TESTING LABORATORIES

=N

- MANAGER

NVLAP
Accredived 532 West 3560 South 5826 South 1900 West
Salt Lake City, Utah 84115 Roy, Uuah 34087
* Phone 266-4498 Phone 776-5355
S0P 11/02/92
EARTH FAX ENGINEERING. ING. LAE NO.: 54269
5324 srxsooeéosra 100 - - 3126
- - ) T y
MIDVALE UT 47 MATERIAL
TDENTIFILATTON: BAsteCRk E3ac prie TEST DATE. 10/30/92
SFECIFICATION: : SAMPLE BY: CUST  RUN 8Y: DENA
USA SIEVE GRAMS % ACCUM. % . % SPECIFICATION
NUMBER RETAIN RETAINED RETAINED FASSING % PasSTING
2n | £00.0
1“ 291.5 1351 1301 B 86.9
3/8" 606.9 27.3 30.4 59.4
" 377.9 £2.0 57.4 42.5
210 298.9 13.4 . 70.8 29.2.
. 230 310.0 13.9  B4.7 15.3
£200 132.7 5.0 X 90.7 9.3
JRIGINAL WT. 2222.0. : - - F.H. : 2. 66
GaSHED Wi. — 203%.% -
-%200 W.d.  198.1 DESIGN F.M.
-31386 S.G. &% - .
TOTAL —-$200 204.5 = 9.2% |
) — SINCERELY.




T CASTLE  GATE REFUSE  PIVE DBIVERS N

RIPRAP AND  FILTER BLANLET FADPATION S

caD-q (Lased )/{4RD-M

PERCENT AINER BY WEIGHT

IS STANDARD SIEVE OPENING IN INCHE:

U. 5 STANDARD SIEVE NUMBERS

HYDROMETER
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STEEP SLOPE RIPRAP AND FILTER BLANKET DESIGN: CASTLE GATE CGRD-3A

D10 D15 D50 D85 D100
(MM) ©  (MM) (MM) MM)  (MM)
DEFINE BASE MATERIAL - 0.40 65 240 50.0
DEFINE RIPRAP D50 | 533
CALCULATED RIPRAP 178 213 640 666
IS A FILTER BLANKET REQUIRED?  YES
SINCE DSO(RIPRAF) / DSO(BASE)=  82.0 > 40
CALCULATED FILTER BLANKET RANGE
MINIMUM 5 13 43 86
MAXIMUM 18 260 297 333
AVERAGE 11 137 170 209

NOTE: VALUES ARE PARTICLE SIZES IN MILLIMETERS
D15 REFERS TO THE PARTICLE SIZE (IN MM) FOR WHICH
15% OF THE MATERIAL IS FINER.

RIPRAP GRADATION
PARTICLE SIZE PARTICLESIZE - %PASSING % PASSING
(MM) (N) (TARGET) MIN MAX
666 26 100 80 100
640 25 85 75 95
533 21 50 40 60
213 8 15 : 5 25
178 4.2 0 0 10
FILTER BLANKET GRADATION

(INPUT SCREEN SIZE IN INCHES AND MAXIMUM PERCENT FINER FROM GRADATION PLOT)

SCREEN SCREEN MAXIMUM MINIMUM TARGET
(NCHES) (MM) %FINER %FINER % FINER

13 330 100 100 100
4 102 100 80 90
1 25 72 52 62
0.5 13 45 25 35
#4 0 15 0 7.5

filename: FILT-0SM.WK1

007/004



STEEP SLOPE RIPRAP AND FILTER BLANKET DESIGN FORMLRAS — CASTLE GATE

010 . D1s : pse Das D100
(MM (MM} L (MM (MM)
DEFINE BASE MATERAL -  +C4 +¢ +E4 +F4
DEFINE RIPRAP D50 ; _ _ +08 . .-
CALCULATED RIPRAP  +Dé/s ' +Dej28 +D8*1.2 +D6%1.25
1S A FILTER BLANKET REQUIRED?  @IF(+C11>40,"YES’,"NOY}
SINCE DSO(RIPRAP) / D50(BASE)=+De/D4 @IF(+C11>40,"> 40" <409
CALCULATED FILYER BLANKET RANGE
MINIMUM @MAX(+C4*5+0.1,+C8/40+0.1) +D8/40+0.1 +C8/5+0.1 +E14*2+0.1
MAXIMUM @WIN{+C4*40,+C8/5,+E4*5) +04*40 @AVG{+D15,+F15) +F8*05
AVERAGE | @AVGE14CI8) @AVGD14,D15) | @AVG(ENEIS)  @AVG{FI4F15)

NOTE: VALUES ARE PARTICLE SIZES IN MI..LIMETERS
D15 REFERS TO THE PARTICLE SIZE (IN HM} FOR WHICH

15% OF THE MATERIAL IS FINER, )
RIPRAP GRADATION
PAATICLE 8IZE PARTICLE SIZE - % PASSING % PASSING
MMy TN} : b - (TARGET) MIN MAX
+F8 +Fa/25.4 ) 100 +E27-10 +E27
+E8 . +E8{254 - o - : 83 +E28-10 +E28+10
+D8 © +Deoj2s4 50 +E29-10 +E20+10
+C8 © o +C8j28.4 . 15 +E30-10 +E30+10
+B8 T +D8*0.2/25.4 . [\] +EN +E31+10
FALTER BLANKET GRADATION
(INPUT SCREEN SIZE (N INCHES AND MAXIMUM PERCENI’ FINER FROM GRADATION PLOT}
SCREEN SCREEN MAXIMUM MINIMUM TARGET
{INCHES) (MM) % FINER % FINER % FINER
13 +839*25.4 100 100 100
4 +BA0*23.4 100 +D40-20 @AVG(+D40,E40]
1 +B41*25.4 ! 72 +D41-20 @AVG{+D41,E41)
0.5 +B42°25.4 45 +D42—-20 @AVG({+D42,E42)
#4 +B43*254 15 @MAX(0,+D43-20) @AVG({+D43,E43)

flename: FORM-OSM.WK1

007/004
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. Chapter 3, Section 3.4 April 1993
Castle Gate Mine _
Preparation Plant

APPENDIX 3.4J - SUPPLEMENT
DRAINAGE CONTROL DESIGN CALCULATIONS

FOR SCHOOL HOUSE CANYON REFUSE SITE DIVERSION STRUCTURES -
CURRENT OPERATION, FINAL OPERATION, AND RECLAMATION PHASES

007/004
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EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

CRATLE CATE  cOAL — RLLAMAT ) Pl
INPUT FOR: REFUSE PILE FACE

STORM : WATERSHED :

Dist.=SCS Type ‘b’ - 6 Hr Area = 0.03 acres

Depth = 2.00 inches CN = 80.00

Duration = 6.00 hrs Time conc.= 0.100 hrs
OUTPUT SUMMARY -

Runoff depth 0.56250 inches

Initial abstr 0.50000  inches

Peak flow =

0.01 cfs ( 0.51050 iph )
at time 2.520 hrs




ey

Rectangular Channel Analysis & Design
Open Channel -~ Uniform flow

Worksheet Name: CASTLE GATE COAL

Comment: FACE OF REFUSE PILE - FINAIL RECLAMATION

Solve For Depth

Given Input Data:

Bottom Width..... 1.00 £t ' )
Manning’s N...... 0.020 L CIBEANAT AL M
Channel Slope.... 0.5000 ft/ft (2H:/v)
Discharge........ 0.01 cts _

Computed Results:

DEPtN. e e vvnnoenns 0.00 ft ~— vEd) SHhwe)
Velocity.ceeeeans 1.70 fps &— Frowr = RTY
Flow Area...ssss. 0.01 st
. Flow Top Width... 1.00 £t
Wetted Perimeter. 1.01 ft
Critical Depth... 0.01 £t
Critical Slope... 0.0248 ft/ft
Froude Number.... 3.90

(flow is Supercritical)

Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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SLOPE STABILITY ANALYSES
CASTLE GATE PREP PLANT
CARBON COUNTY, UTAH

1.0 INTRODUCTION

AMAX Coal Company owns and manages The Castle Gate Mine in Carbon County,
Utah in the vicinity of the town of Helper. As part of the procedure to maintain a current
permit with the Utah Division of Qil, Gas, and Mining, the Reclamation Plan has recently
undergone review by AMAX personnel. This report has been prepared by EarthFax
Engineering, Inc., at the request of AMAX Coal, to summarize a geotechnical evaluation of
the cut slopes and fills at the Castle Gate Coal Preparation (Prep) Plant. Conclusions
presented herein support the revised Reclamation Topography Plan that accompanies this
report. °

The work described in and associated with this report includes field observations,
surface soil sample collection, reviews of field data, photo documentation, and geotechnical
analyses. This report presents an expression of professional opinions and recommendations
based on the results of field observations, engineering analyses, and professional judgement.
Once earthwork reclamation construction begins in the Prep Plant area, a qualified engineer
or geologist should be at the site to monitor field conditions and make field decisions as
necessary. ‘

This document is divided into six sections including this introduction. The methods
used to analyze the cut and fill slopes are summarized in Section 2.0. A compilation of the
field survey data are presented in Section 3.0, followed by slope stability analyses of five
chosen slopes in Saction 4.0. Conclusions are presented in Section 5.0, followed by the cited
references in 'Section 6.0.

1-1
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2,0 METHODS OF ANALYSES

A field survey of the Castle Gate Prep Plant area was conducted on January 22, 1992
by EarthFax personnel accompanied by representatives of AMAX. The field survey consisted
of visually evaluating cut slopes and fills that were constructed for the purposes of the mining
operation. Photographs were taken of all representative slopes to document their current
condition. Soil samples for field descriptions were taken from the slopes as required for
further visual analysis. The following items were noted during the field survey: general soil
and rock types and their condition; height, length, and angle of the slopes; presence of water;
sloughing; and the presence of slope vegetation. Information regarding the age of the cut
slopes was gathered from the AMAX representatives. In addition, natural cliff/ledge
formations in the immediate area were visually evaluated and photographed.

Based on the information gathered during the field survey and engineering judgement,
several "worst case” cut slopes were chosen to be analyzed by GEOSLOPE, a slope stability
computer software program. The purpose of the slope stability analysis was to determine an
in-situ factor of safety for each of the cut slopes designated for analysis. The criterion for
designating a slope as stable was a static factor of safety that exceeds 1.30, as required by
section R645-301-553.600 of the Utah Coal Mining Regulations.

GEOSLOPE is a computer program based on the FORTRAN program STABL3 which
was developed at Purdue University. GEOSLOPE utilizes the limit equilibrium procedure of
slices to determine the safety factor of potential circular (Simplified Bishop’s Method) and non-
circular failure surfaces (Janbu’s Method). Because of the nature of the layered sedimentary
deposits in Carbon County, both the Janbu Method as well as the Bishop’s Method were used
to evaluate the slopes. Both deep failure surfaces and surfaces that generally fail through the
toe of the slopes were analyzed. Only results from the scenario that exhibited the lowest
factor of safety for each slope are included in this report.
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Since lab testing of soil sampled from the slopes in question is not included in the
scope of this analysis, soil and rock properties were assumed. The basis for those
assumptions were visual identification performed in the field, visual classification of soil
samples brought back to the EarthFax office, and typical soil and rock properties presented
by Hoek (1981). Soil parameter assumptions made in this analysis are generally conservative
because of the absence of lab data.
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3.0 FIELD SURVEY

3.1 General

The Castle Gate Prep Plant is located two miles north of Helper, Utah on the east side
of the Price River, which parallels State Route 6. The Prep Plant area has been the site of coal
mining operations since the turn of the century, when coal was extracted from the Ketchum
Mine, located in the draw northeast of the guard shack. Many of the miners who worked in
the local mines lived in the town of Castle Gate. In the mid 1970’s, the old coal processing
plant was demolished, as were the remaining town structures, and the current Prep Plant
Facility was constructed. The current owners, AMAX Coal Company, processed coal in the
Prep Plant until it was idled in 1989 due to reductions in local coal mining.

3.2 Geology and Vegetation

The geology of the Prep Plant area consists of the Mesaverde Group of upper
Cretaceous sedimentary rocks. Most of the coal mined in the area is extracted from seams
- of the Blackhawk Formation. The Blackhawk Formation is overlain by the Castlegate
Sandstone and the Price River Formation, respectively.

The Blackhéwk Formation, a middle member of the Mesaverde Group, consists of light
to medium gray sandstone, light gray to black shale, light to medium gray siltstone, and coal
(Davis and Doelling, 1977). The sandstones are mostly fine grained and form ledges and
cliffs. The shales and siltstones are generally carbonaceous and underlie covered slopes. The
sediments of the Blackhawk Formation are typically 400 to 1,100 feet thick.

The Castlegate Sandstone is a gray, fine to medium grained sandstone, 100 to 500
feet in thickness, with subordinate shale layers. The Price River Formation consists of yellow-
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gray to white medium grained sandstone and shaley sandstone. Formation thickness ranges
from 500 to 1500 feet. '

The vegetation on the natural slopes surrounding the Prep Plant area consists of
grasses and sagebrush, with sparse coverage of pinyon and juniper trees. The small side
canyons support locally dense stands of conifers.

3.3 Background Soil Information

Although the soils and rock formations vary throughout the area in the vicinity of the
Prep Plant, they can generally be categorized as sandstones, shale, siltstones, and a colluvial
silty sand with some boulder-size particles. In the siity sand material and in the siltstones,
calcium carbonate acts as a cementing agent. Thus, the undisturbed sdil strength is greater
than the disturbed strength. This cementation, coupled with inherent slope stability provided
. by roots and capillarity (inter-particle moistura)'. enables steep slopes to remain stable in the
Prep Plant area. In addition, intermediate layers of fairly competent sandstone allow both
natural and cut slopes to stand at steep angles. Depending on the relative influence of these
factors and the localized geomorphic processes, the natural side slopes in the Prep Plant area
range from an angle of 25° to near vertical where sandstones predominate the strata.

3.4 Photo Documentation
Since most of the coal processing facilities are located on the naturally level ground
adjacent to the Price River, there are relatively few cut and fill slopes on the permit property.

Photographs #1 through #8, taken during the field survey, document representative cut and
fill slopes (Appendix A). Each one of these slopes was analyzed for long term slope stability.

3-2
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A short description, location reference, and appropriate characteristics of each slope
are included in the caption below each picture. The locations of the slopes in each picture are
identified in Exhibit 3.4-2A.

To document the similarities between the existing cut slopes and the natural cliffledge
formations, pictures #9 through #12 (Appendix A) are presented with appropriate captions.
The locations of the cliff formationé, and the direction from which each photograph was
taken, are shown in Exhibit 3.4-8.

3.5 Highwall Evaluation

Within the context of underground coal mining activities, a highwall is a face of
exposed overburden at the entry to an underground mining operation (R645-100-200). There
are no highwalls in the vicinity of the Prep Plant area of the Castle Gate Mine.

3.6 Resident Land Forms

in conjunction with the field survey of cut slopes for the stability analysis, EarthFax
Engineering Inc. observed and photographed natural cliffs and ledges in the Prep Plant area.
The purpose of this evaluation was to determine if the retention of the cut slopes constitutes
compliance with the approximate original contour requirements of the Utah mining regulations.

3.6.1 Methods
The investigation was conducted by visually scanning the study area for exposed
bedrock from several vantage points near the processing plant and in Gravel Canyon, and by

studying topographic rriaps of the surrounding area. Approximate height, length, and location
of natural cliffs/ledge formations were noted and photographs taken to document the
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existence of these formations in the Prep Plant area. A total of four locations were chosen
to represent the resuits of the geomorphic processes that affected the area.

In general, the natural cliffs vary from 500 to greater than 1500 feet in length, with
heights of 40 to 400 feet. In comparison, the man-made cut slopes range from 200 to 500
feet in length, and 20 to 80 feet in height.

Stream downcutting is the dominant cliff forming geomorphic process in the study
area. Subsequent cliff erosional processes include rock fall, ravelling, slope wash, rainfall
impact, rock sliding, and landsliding. To varying degrees, evidence of these geomorphic
processes were identified at each cliff/ledge. Given time, all of the cliffs and ledges, including
portions of the canyons near the Prep Plant, will degrade to slopes. Thus, the geomorphic
processes acting on the cut slopes are identical to the geomorphic processes of the area.

3.6.2 Documentation of Natural Cliffs/Ledges

The four natural cliff/ledge formations chosen to represent the land forms common to
the Castle Gate Prep Plant area are described below. The locations of the cliffs, designated
as A through D, are shown on Exhibit 3.4-8.

General Location:  Northeast of lower access road to Castie Gate permit area.
Length: 1900 feet
Maximum Height: 40 feet

Aspect: _ Southwest
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Rock Type: Weathered but competent sandstone stratum.

Slope: Nearly vertical, with 40° talus slope below.

Vegetation: No vegetation on rock face.

Picture Reference: #9

liff - ion

General Location: 1. West sidé of Schoolhodéé Canyon abbve diVersion ditch.
2. Southeastern ridge of Schoolhouse Canyon.

Length: 1. 1000 feet
2. 1000 feet
Maximum Height: 1. 300 feet
2, 300 feet
Aspect: 1. Southeast
2. Southwest
Rock Type: ~ Sandstone
Slope: © 70° to 80Q° mL
Vegetation: Some vegetation on rock ledges (grasses, junipers, etc.), but essentially

no vegetation on rock faces.

Picture Reference: #10
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General Location:  Upper Barn Canyon
Length: 1500 feet

Maximum Height: 400 feet

Aspect: Waest

Rock Type: Sandstone.‘ Talqs slope atﬂbage of cliff.
Slope: 50° to 80° - -
Vegetation: Grasses and junipers on Iedgés.

Picture Reference: #11

General Location:  Upper Gravel Canyon
Length: - 2000 feet

Maximum Height: 400 feet

Aspect: - Southeast, east and northeast - < °=
Rock Type: Sandstone
Slope: 70° to 90°

3-6
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Vegetation: No vegetation on vertical rock faces. Talus slopes are only sparsely
vegetated with sage and some grasses.

Picture Reference: #12
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4.0 STABILITY ANALYSIS
4.1 General

Based on the interpretation of the information gathered during the field survey and
engineering judgement, five locations were identified to represent the "worst case slopes” in
terms of long term stability. These locations (Sections A through E) are noted in Exhibit 3.4~
2A, as is the orientation of the section taken to analyze these slopes. These five slopes are
located as follows:

Section A - Southeast facing slope along the lower énd of the refuse haul road.
Section B - Northeast facing slope along the middle section of the refuse haul road.
Section C - Small south facing cut slope near the northeast thickner overflow pond.
Section D - South facing slope adjacent to Pond #13 embankment. _
Section E - Northeast facing slope above the diversion ditch above the refuse area.

GEOSLOPE was used to model these five slopes and determine the existing factor of safety

of each one.
4.2 Section A

As indicatad in Exhibit 3.4-2A, a 320 foot section was analyzed through 'the southeast
facing slope along the refuse haul road. This section, as drawn in Figure 4-1, is characterized
by an approximate 30’ high, 69° cut slope beneath a 55° cut slope. The naturally vegetated
hillside above the cut along the haul road slopes back at 40° from the horizontal. Sandstone
outcroppings are visible slightly higher up the natural slope. The slope is comprised of a
sandstone layer overlain by a colluvial silty sand with gravel and some boulders. The wide
range of grain sizes is indicative of a material with a fairly high angle of internal friction (Hoek,
1981). The silt component of the soil does exhibit cohesion, in the forms of cementation and

4-1
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capillarity, and this contributes to the inherent stability of the slope.

Slope Stability Analyses
May 1, 1992

For this reason, a

cohesion value of 250 psf was assumed for the analysis. Although there was no evidence

of groundwater seepage at the face or bottom of the cut slope, a phreatic surface as shown

on Figure 4-1 was assumed for conservative analysis purposes.

The slope parameters assumed to perform the slope stability analyses of Section A

through E are contained in Table 4-1.

Siltstone
/Shale

TABLE 4-1

SLOPE PARAMETERS

Saturated

Unit
Waeight

Cohesion
(psf)

Angle of
Internal
Friction

e oty e T T T

Pore
Pragsure
Parameter

Pore
Pressure
Constant

A,B,D,E u Sandstone

' Hoek, 1981. Table 1 - Typical Soil and Rock Properties. pg 23.

Asindicated by the analyses contained in Appehdix B, the existing slope is stable with
a factor of safety of 1.304 under .{tatic conditions. The underlying layer of sandstone in this

slope does add to the inherent stability of the slope, as does the minimal cohesion.

There will be some surface sloughing as a result of surface water runoff and freeze -

thaw cycles, but the slope will not experience a deep-seated stability failure.
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4.3 SectionB

As indicated in Exhibit 3.4-2A, a 300 foot section through the northeast facing slope
along the middle section of the refuse haul road was analyzed. This section, as drawn in
Figure 4-2, is characterized by a 45° slope consisting of alternating layers of shale and
sandstone. There was no evidence of water seepage at the face or base of the cut, but a
phreatic surface was assumed, to provide a worst case scenario. The slope parameters

. assumed to perform the slope stability analyses of Section B are contained in Table 4-1.

The existing cut slope is stable with a factor of safety of 2.87 under static conditions

~(See Appendix C). The intermediate layers of sandstone in this slope add considerably to the
~ inherent stability of the slope. While some surface sloughing v_vi_ll probably occur as a result

.. of surface water runoff and freeze - thaw cycles, the slope will not experience a deep-seated

i

stability failure. _

4.4 SectionC

As indicated in Exhibit 3.4-2A, a 210 foot section was analyzed through the south
facing cut slope close to the northeast thickner pond. This section, as drawn in Figure 4—3.
is characterized by a 60° cutinto a silty sand material, with some eroded material deposited
at the bottom of the cut. The particles are held together by cohesion forces, as explained in
Section 3.3 above. The hillside above the cut slope is naturailly vegetated and siopes back
at approximately 45°. There was no evidence of sjroundwater' seepage at the face or base of
the cut, but a phreatic surface was assumed for the analysis. The slope parameters assumed

- to perform the slope stability analysis of Section C are contained in Table 4-1.

The existing cut slope is stable with a factor of safety of 1.32 under static conditions
(See Appendix D). While some surface sloughing will probably occur as a result of surface
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water runoff and freeze - thaw cycles, the slope will not experience a deep-seated stability
failure.

4.5 SectionD

As indicated in Exhibit 3.4-2A, a 400 foot section was analyzed through the south
facing slope adjacent to the embankment of Pond No. 13. This slope is characterized by a 56°
cut in sandstone strata. See Figure 4-4 for slope geometry. The hillside above the cut is
naturally vegetated and slopes back at approximately 34°. There was no evidence of
groundwater seepage at the face or base of the.cut, but a phreatic surface was assumed for
the analysis. The soil parameters assumed to perform the slope stability analyses of Section
D are contained in Table 4-1. '

As noted in Appendix E, the slope is stable with a factor of safety of 6.16 under static
conditions. There will be some rockfall as a result of surface water runoff and freeze - thaw
‘ cycles, but the slope will not experience a deep-seated stability failure.

4.6 SectionE

As indicated in Exhibit 3.4-2A, a 300 foot section through the northeast facing slope
adjacent to the upper diversion ditch above the Refuse Area was analyzed. This slope is
characterized by a 46° cut in competent sandstone strata. The natural sandstone is nearly
vertical above the rock cuts. See Figure 4-5 for slope geometry. There was no evidence of
groundwater seepage at the face or base of the cut, and very little surface area through which
rainfall can infiltrate. 'Thds, the phreatic surface was assumed to be horizontal. The soil
parameters assumed to perform the slope stability analyses of Section D are contained in
Table 4-1.
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The reclaimed topography slope is stable with a factor of safety of 4.58 under static
conditions (See Appendix F). Relatively small rockfalls are probable as a result of freeze -
thaw cycles, but the slope will not experience a deep-seated stability failure.

4.7 Placement of Fill Material

The proposed fill slopes of the reclamation topography range up to a maximum grade
of two (horizontal) to one (vertical). In general, the fill material will consist of material native
to the site that was used to form berms, road fills and other operational mine features. As
part of the reclamation grading plan, these current fill areas will be cut and the material used
to fill low areas and to be placed at the base of some cut slopes, thus yielding a somewhat
uniform post-reclamation grade. Thus, the fill slopes will contain a range of soils from a silty
sand and shale to fractured sandstone particles.

Spangler and Handy (1982) state that the angle of internal friction is essentially
equivalent to the angle of repose of a cohesionless material. Based on tabulated values in
Hoek (1981), the angle of internal friction rangas from 30° for shale to 35° for broken
sandstone to 45° for mixed sand and gravel. A silty sand can have an angle of internal friction
as low as 28°, according to Gardiner and Dackombe (1983). Thus, the proposed maximum
grading slope of two to one (26.6°) is less than the lowest angle of repose of the proposed
fill materials. Thérefora, fill slopes graded to two to one will remain stable.
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5.0 CONCLUSIONS

There are a several man-made cut slopes in the vicinity of the Castle Gate Prep Plant
that were constructed as part of the coal mining and processing operation. The five slopes
that appear least stable were analyzed using a slope stability computer software program.
All five slopes are stable with a factor of safety that exceeds the required minimum of 1.30
(R645-301-553.600). These slopes represent the "worst case” slopes in terms of stability,
and thus all cut slopes in the Prep Plant area can be assumed to be stable. No buttressing of
the toe of any of the cut or fill siopes is necessary for the purposes of slope stability. The
stability can be attributed in most cases to the presence of sandstone strata. The fact that
many of these cut slopes have stood in their present state for over 15 years reinforces the
conclusion that the cut slopes will remain stable for the near future.

The cut slopes at the Castle Gate Prep Plant were compared to natural cliff formations
in the immediate area. The cut slopes can be classified into two categories, those that are
predominately sandstone and those that are not. Slopes B, D and E, depicted in Exhibit 3.4-
2A, are essentially rock cuts, while slopes A and C were cut into colluvial soil deposits. The
sandstone cuts are similar in structural composition and geometry, and are aesthetically
compatible with the surrounding topography because of the numerous natural sandstone
outcroppings and near vertical cliffs in the area. Fill need not be placed at the base of or
against these slopes for them to blend in to the surrounding terrain. Slopes A and C,
howaever, require that some fill be placed at the base of them to allow for proper overiand
drainage flow (R645-301-553.522), and to allow the cut slopes to aesthetically blend into the
adjacent natural slopes. Fill need not be placed to the full height of the cut. The amount of
fill sufficient to allow for proper drainage will result in a ground surface that does closely
resemble the surrounding terrain. In addition, the lack of available fill material in the general
vicinity of cut slope A precludes the option of backfilling that slope to the top of the exposed

cut.
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AT

PICTURE M1

Scutheast facing slope along the lower end of the refusa haul road. Section
A slope stability analysis. Mote reizxation of slope at twe-fifths of the
height of the cut.
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o Ray 1, 1992

Castle Gate Prep

PICTURE #2

Sautheast facing slope sang the lower end of the
rafuse haul roagd. Section & sicpe stability analysis.
Mote the colluvial silty sznd material of mixed grain
s.r2 underlain by a sandsisire stratum,
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AMAX Coal Comcany Appendix A
Castle Gase Frep Pla-t Blay 1, 1952

PICTURE #3

Mortheast fzcing sicpe alorg the micde section of the refuse haul road.
Section B slocpe stability analysis.



Northeast facing slope along the middle portion of t!‘ae
refuse haul road. Secticn 2 slope stability analysis.
MNote layering of sandstene and shae.

Appendix &
May 1, 1982



AMAX Cozl Compary ' Appendix A
Castie Gats Prep Plan: wlay 1, 1952

PICTURE #5

Small south facing cut siope near 2 northeast thickrer cverflow pond.

Section C slope stability analysis. Tre majarity of the cut is in a sifty sand
material.
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Appendix A
May 1, 1992

PICTURE &6
crion O slope

South facing slope adjacent to Pond #13 embankment. Sz
stakility analysis. MNote predominance of sandsione.
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l AMAX Coal Comeany Appendix A

Castle Gate Prep Plant May 1, 1992

Mortheast facing slope ahove the diversion ditch above the
Refuse Area. Predominateiy sandstone.



AMAX Coal Compar:y Appendix &
Castle Gate Prep Flan: May 1, 1932

PICTURE #8

Mertheast facing sicpe above the diversion ditch abowe the
Refuse Area. Man-made cut can te seen at the base of the
wverticgl spire,



PICTURE #9

Sauthwast facing naturally exposed stratum northeast of lower access road into the
Casie CGate permitied area.
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Matural cliffs above the Refuse Area in Schog

he canyon. The picture was taken from the Adit Arsa.
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Matural cliffs in upper Bam Canyon.
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natural cliffs in Gravel Canyon, on the west side of Route 8.
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Slope Stability Analysis for Section A - Computer Output



EarthFax Engineering
7324 S.Union Pork Midvale, UTAH 84047
AMAX — CASTLE GATE PREP PLANT, SECTION A

100 SURFACES HAVE BEEN GENERATED
10 MOST CRITICAL OF SURFACES GENERATED
MINIMUM FACTOR OF SAFETY = 1.304

6436. 6490.
| ]

6382.
!

Y—=AXIS

6329.
!

6275.
1

6221.

[ J 1 1 | ! T ] L
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GEOSLOPE
Version 4.20

Supplied by GEOCOMP Corp.
342 Sudbury Rd., Concord, MA. 01742
(617) 369-8304

Portions of this software and documentation are
copyrighted 1983,1984,1985 by GEOCOMP Corp.
All rights are reserved

GEOSLOPE is based on the program, STABL3,
developed at Purdue University under sponsorship
of the Federal Highway Administration.

GEOCOMP Corp. has modified the program to run on
various microcomputers and plotting devices.

GEOCOMP Corp. makes no warranties as to the fitness
of this software. The user bears all responsibility
for accuracy and correctness of results produced by
this software. See the users manual for further
warranty information. :

Supplied under exclusive license to !
EarthFax Engineering ,
7324 S.Union Park Midvale, UTAH 84047



EarthFax Ehgineering
7324 S.Union Park Midvale, UTAH 84047

--SLOPE STABILITY ANALYSIS--

MODIFIED BISHOP METHOD OF SLICES
CIRCULAR FAILURE SURFACES

PROBLEM DESCRIPTION AMAX - CASTLE GATE PREP PLANT, SECTION A
BOUNDARY COORDINATES
6 TOP BOUNDARIES

8 TOTAL BOUNDARIES

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

NO. BELOW BND
1 .00 6221.00 70.00 6222.00 1

2 70.00 6222.00 82.00 6252.00 1

3 82.00 6252.00 115.00 6300.00 L2

4 115.00 6300.00 175.00 - 6350.00 - 2 -

5 175.00 6350.00 255.00 6450.00 1

6 255.00 6450.00 320.00 6490.00 1

7 175.00 6350.00 320.00 6350.00 2

8 82.00 6252.00 320.00 6252.00 1

ISOTROPIC SOIL PARAMETERS

2 TYPE(S) OF SOIL

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

NO. : (DEG) PARAMETER NO.
1 120.0 150.0 20000.0 25.0 .00 .0 0
2 100.0 140.0 250.0 42.0 .00 .0 0

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

UNITWEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 3 COORDINATE POINTS




. POINT {-WATER Y-WATER

NO.
1 .00 6222.00
2 70.00 6222.00
3 320.00 6390.00

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 = 70.00
AND X = 115.00

EACH SURFACE TERMINATES BEIWEEN = 125.00
AND = 255.00

UNLESS FURTHER LIMITATIONS WERE IMPOSED, THE MINIMUM ELEVATION
‘II' AT WHICH A SURFACE EXTENDS IS Y = .00 -

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.

SAFETY FACTORS ARE CALCULATED BY THE MODIFIED BISHQOP METHOD.



EarthFax Engineering
7324 S.Union Park Midvale, UTAH 84047

FAILURE SURFACE # 1 SPECIFIED BY 14 COORDINATE POINTS

SAFETY FACTOR = 1.304
X-CENTER = 21.54
Y-CENTER =  6400.40
RADIUS = 157.39
POINT X-SURF Y-SURF ALPHA
NO. (DEG)
1 85.00 6256.36 25.60
2 94.02 6260.69 29.24
3 102.74  6265.57 32.88
4 111.14  6271.00 36.52
5 119.18  6276.95 40.16
6 126.82  6283.40 43.81
7 134.04  6290.32 47.45
8 140.80 6297.69 51.09
9 147.08  6305.47 54.73
10 152.86 6313.64 58.37
11 158.10 6322.15 62.01
12 162.79  6330.98 65.65
13 166.92 6340.09 69.29
14 168.67 6344.72

SLICE X DX oW - DqQ DU DN DSr
NO. conTe

1 89.51 9.02  3966.69 .00 .00 2614.67 3723.15

2 98.38 8.73 11081.93 .00 .00 8385.11 7708.19

3 106.94 8.40 16793.44 .00 .00°.12967.91 10873.07

4  113.07 3.86 9553.52 -~ .00 .00 7414.44 6040.77

5 117.09 4.18 11006.21 .00 .00 8572.85 6917.48

6  123.00 7.64 20244.58 .00 .00 15713.91 12769.41

7 130.43 7.22 18761.21 .00 .00 14531.50 11952.89

8 137.42 6.76 16688.25 .00 .00 12890.92 10819.91

9  143.94 6.28 14156.43 .00 .00 10866.22 9421.65
10 149.97 5.77 11310.80 .00 .00 8539.05 7814.53
11 155.48 5.26  8306.48 .00 .00 5999.30 6060.57
12 160.45 4.69 5306.04 .00 .00 3347.96  4229.56
13 164.85 4.12  2477.56 .00 .00  701.53 2401.96
14 167.79 1.75  277.55 .00 .00 -610.47  527.48




3}‘;’1‘ March 20, 1992 Page 1
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AMAX - CASTLE GATE PREP PLANT, SECTION A
8

0.v 6221.0 70.0 6222.0 1

70.0 6222.0 82.0 6252.0 1

82.0 6252.0 115.0 6300.0 2

115.0 6300.0 175.0 6350.0 2

175.0 6350.0 255.0 6450.0 1

255.0 6450.0 320.0 6490.0 1

175.0 6350.0 320.0 6350.0 2

82.0 6252.0 320.0 6252.0 1

SOIL

2

120.0 150.0 20000.0 25.
100.0 140.0 250.0 42.0
WATER

1 0.0

3

0.0 6222.0

70.0 6222.0

320.0 6390.0

CIRCL2

10 10 e
70.0 115.0 Lo A riad . RV

li.O 255.0

0.0
0

0 0.0 0.0 0
0.0 0.0 0
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APPENDIX C

Slope Stability Analysis for Section B - Computer Output




Ear*-F g Engineering
7324 W¥nion Park Midvale, UTAH 8-1«04. .
AMAX — CASTLE GATE PREP PLANT, SECTION B
100 SURFACES HAVE BEEN GENERATED

10 MOST CRITICAL OF SURFACES GENERATED
MINIMUM FACTOR OF SAFETY = 2.868
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GEOSLOPE
Version 4.20

Supplied by GEOCOMP Corp.
342 Sudbury Rd., Concord, MA. 01742
(617) 369-8304

Portions of this software and documentation are
copyrighted 1983,1984,1985 by GEOCOMP Corp.
All rights are reserved

GEOSLOPE is based on the program, STABL3,
developed at Purdue University under sponsorship
of the Federal Highway Administration.

GEOCOMP Corp. has modified the program to run on
various microcomputers and plotting devices.

GEOCOMP Corp. makes no warranties as to the fitness
of this software. The user bears all responsibility -
for accuracy and correctness of results produced by
this software. See the users manual for further
warranty information.

Supplied under exclusive license to :
EarthFax Engineering
7324 S.Union Park Midvale, UTAH 84047




EarthFax Engineering

7324 $.Union Park Midvale, UTAH 84047

--SLOPE STABILITY ANALYSIS--

MODIFIED BISHOP METHOD OF SLICES
CIRCULAR FAILURE SURFACES

PROBLEM DESCRIPTION  AMAX - CASTLE GATE PREP PLANT,

BOUNDARY COORDINATES
16 TOP BOUNDARIES
28 TOTAL BOUNDARIES

BOUNDARY X-LEFT Y-LEFT
NO.

1 .00 6304.00
2 30.00 6305.00
3 50.00 6305.00
4 70.00 6310.00
5 85.00 6325.00
6 89.00 6330.00
7 105.00 6345.00
8 109.00 6350.00
9 125.00 - 6365.00
10 129.00 6370.00
11 145.00 6385.00
12 149.00 6390.00
13 175.00 6415.00
14 184.00 6425.00
15 200.00 6440.00
16 210.00 6450.00
17 280.00 6500.00
18 200.00 6440.00
19 184.00 6425.00
20 175.00 6415.00
21 149.00 6390.00
22 145.00 6385.00
23 129.00 6370.00
24 125.00 6365.00
25 109.00 6350.00
26 105.00 6345.00
27 89.00 6330.00
28 85.00 - 6325.00

ISOTROPIC SOIL PARAMETERS

X-RIGHT

30.

50.

70.

85.

89.
105
109.
125
129.
145
149,
175
184.
200.
210.
280.
300.
300
300.
300.
300.
300.
300.
300.
300
300.
300
300.

00
00
00

00 .

00

.00

00

.00

00

.00

00

.00

00
00
00
00
00

.00

00
00
00
00
00
00

.00

00

.00

00

Y-RIGHT

6305
6305

6325
6345
6365
6385

6415
6425

6501

6415
6385

6345

.00
.00
6310.

00

.00
6330.

00

.00
6350.

00

.00
6370.
.00
6390.
.00
.00
6440.
6450.
6500.
.00
6440.
6425.
.00
6390.

00
00
00
00
00

00
00

00

.00
6370.
63635.
6350.
.00
6330.
6325.

00

00.

00

00
00

SECTION B

SOIL TYPE
BELOW BND

NHNHNI—'NHNHNHHHNHNH&HNHNHNNNN



2 TYPE(S) OF SOIL

SOIL TOTAL  SATURATED .COHESION FRICTION PORE PRESSURE PIEZOMETRIC

TYPE UNIT WT. UNIT WT. INTERCEPT ANGLE  PRESSURE CONSTANT

NO. (DEG) PARAMETER
1 120.0 150.0 20000.0 25.0 .00 .0
2 120.0 150.0 2000.0 25.0 .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.

1 .00 6304.00

2 30.00 6305.00

3 50.00 6305.00

4 70.00 6310.00

3 300.00 6400.00

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 EACHE OF 10 POINTS EQUALLY SPACED -

ALONG THE GROUND SURFACE BETWEEN X = 50.00
AND X = 140.00 :-

EACH SURFACE 'I;ERHINATES BETWEEN X = 150.00
AND X = 280.00

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

5.00 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

SURFACE
NO.

0
0




FIRST.

SAFETY FACTORS ARE CALCULATED BY THE MODIFIED BISHOP METHOD.

EarthFax Engineering
7324 $.Union Park Midvale, UTAH 84047

FAILURE SURFACE # 1 SPECIFIED BY 70 COORDINATE POINTS

SAFETY FACTOR = 2.868

X-CENTER = 80.08

Y-CENTER = 6501.90

RADIUS = 199.19

POINT X-SURF Y-SURF ALPHA

NO. (DEG)

50.00 6305.00 © -7.97
54.95  6304.31 -6.53
59.92 6303.74 -5.09
64.90 6303.29 -3.66
69.89 6302.98 -2.22
74.89 6302.78 -.79
79.89 6302.71 .65

84.89 6302.77
89.88 6302.95
94.87 6303.26
99.85 6303.69
104.82 6304.25
109.78 6304.93
114.71  6305.73
119.62 6306.66
124.51  6307.71
129.37 6308.88
134.20 6310.18
139.00 6311.39
143.76  6313.13
148.48 6314.78 74
153.15 6316.55 .18

2.08
3
4
6
7
9
10
12
13
15
16
17
19
20
22
0 137.78 6318.44 23.61
25
26
27
29
30
32
i3
35
36
37
39
40

.52
.95
.39
.82
.26
.69
.13
.37
.00
.43
.87
.31

162.36  6320.44 .05
166.89  6322.56 .48 .
171.37  6324.79 .92 Y
, 175.79  6327.13 .36 -

180.16  6329.58
184.44  6332.14
188.67  6334.81
192.83  6337.58
196.92  6340.45
200.94  6343.43
204.88  6346.50
208.75  6349.68

i

.79
.22
.66
.09

y T

091
.40
.84
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36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

61
62

64
65

67
68
69
70

SLICE
No.

e
WNFOWOWRNOVWM P WN -

212.53
216.23
219.84
223.37
226.81
230.15
233.40
236.56
239.61
242.57
245.42
248.17
250.82
253.36
255.79
258.10
260.31
262.41
264.39
266.25
268.00
269.63
271.14
272.53
273.80
274,95
275.97
276.88
277.66
278.31
278.84
279.25
279.53
279.69
279.70

52.48
57.44
62.41
67.40
69.94
72.44
77.39
82.39
84.94
87.00
89.44
92.38
97.36

6352.

6356

6359.

6363

6366.
6370.
6374.
6378.
6382.

6386

6390.
6394.
6398.
6403.
6407.
6411.

6416
6420

6425.
6430.
6434.
6439.
6444.
6449,
6454.
6458.
6463.
6468.
6473.
6478.
6483.
6488.
6493.
6498.
6499.

LN P P

L I

W

95
.31

.31
94
66
46
34
29
.33
43
61
85
16
33
96

.44

.98
58
22
90
63
39
20
03
90
19
n
65
60
58
56
35
35
18

DX

.95
.97
.98
.99
.11
.89

.00
.11
.00
.88
.99
.98

17 -

42,
43,
45.
46,
48.
49.
50.
52.
53,
55.
56.
58.
59.
60.
62.
63.
65.
66.
68.
69.

72.
73.
75.
76.
78.
79.
8l.
82.
83.
85.
86.
as.
89.

573

1690.
2740.
3720.
92.
5608.
8781.
11785.
304.
11833.
2908.
18002.
20542.

DW

.90

53

43
63
88
79
67
96
39
31
90
70

.00
.00
00"

e
3
.

.

00
00’

!oo

£00
.00
.00
.00
.00
.00
.00

pu

.00
.00

.00 .

.00
.00
-.00
.00
.00
.00
.00
.00
.00
.00

1092.16
-2140.25
3106.99
"3992.27

96.28 -
5781.86 ;-
-8850.44

-11723.34

' 300.48

11670.98
2871.09
17645.86

20035.35

DN

D8r

- 3663.
© 3834,
- 3991
- 4135

92.
4349.
4925.
© 5392
128.
. 4688.
- 1082.
. 6356.
6743.

87
24

.41
I32

46
45
12

.48

82
23
19
99
43




102.34
104.91
106.67
108.67
109.39
112.24
117.17
120.37
122.81
124.76
127.00
129.19
131.79
136.60
141.38
144.38
146.74
148.74
151.08
155.47
158.61
160.90
164.63
169.13
171.57
172.00
173.61
175.39
177.97
180.50
182.42
184.22
186.55
190.75
194.88
198.46
200.47
201.95

203.92.

206.81
208.93
209.56
210.28
211.54
214.38
218.03
221.59
223.35
224.17
225.89
228.18
229.85
231.44
233.07

[PA I S ]

£

PPN

W= N

[P N O S

SN

webs w

Wiwwe
»

TRy
. e s

22978.05
864.03
17030.53
3587.22
'4237.88
28253.48
30340.17
9602.21
22699.74
3333.38
28410.70
2746.77
36559.80
38119.67
39541.41
10599.67
30449.68
4703.24
37980.13
43739.35
16043.16
28600.94
45402.59
46014.87
4167.77
4732.03
29234.40
8352.84
47035.17
7712.35
34913.08
4916.89
47672.46
47511.45
47217.00
35813.90
10982.67
23621.79
22708.20
45770.41
4424.48
10505.68
6607.23
23440.17
43730.18
42375.11
40529.42
415.90
18411.96
21035.68
31219.38
6669.64
28887.10
7388.18

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00 -

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

22324.66
836.34
16499.64
3478.70
4110.79
27333.57
29318.04
9269.75
21930.34
3218.46
27456.73
2656.80
35374.43
36943.53
38408.75
10321.81
29674.54
4598.18
37152.93
42965.16
15831.25
28236.70
45062.72
45950.53
4188.66
3185.33
19764.67
3675.73
31477.37
5081.39
35662.63
5024.32
49121.19
49411.64
49592.98
38013.30
11659.50
25356.35
13754.29
26989.97
2528.88
11558.64
7269.53
25787.14
48728.03
47852.55
46410.63
476.08
21396.62
9305.17
12528.27
7863.73
34617.08
8848.12

7115.62
260.60
5028.04
1035.08
1214.69
7929.91
8252.49
2566.99
5991.50
872.76
7332.71
699.59
9237.13
9492.14
9730.43
2596.23
7392.28
1138.24
9135.54
10471.06
3838.43
6811.99
10812.04
10956.37
996.67
4094.98
25136.91
7128.16
39980.70
6538.74
8355.87
1173.65
11471.81
11519.16
11548.51
8850.56
2710.92
5903.57
19285.64
39251.05
3840.27
2692.61
1693.35
6010.48
11407.98
11265.74
10995.68
113.00
5100.25
20156.37
30726.12
1895.65
8399.49
2153.02



68
69
70
71
72
73
74
75
76
77

79
80
81
82
83
84
85

87
88
89
90
91
92
93
94

95 .

96
97
98
99
100

234.
238.
240.
242,
.84
.27
.80
249.
252.
254.
256.
258.
259.
.36
263.
264,
.32
267,
268.
269.
270.
.83

243
245
246

261

265

271

2173.
274.
275.
276.
.27
.98
278.
279.
279.
279.
.69

277
277

279

98

60
08

30
09

9%
85
96

27
26

12

69 .

44

16
37

43

38
05
39
61

[adlL 7 I P2

- - N

—

= S

H NN

.33
.41
.28
.16
.01

.15
.06
.98
.97
.33

.75
.65
.54
.43
.32
.30
.71
.09
.13
.25
.86
.75
.63
.12
.39
.39
.27
.15
.03
.90
.78

34614,
32913.
21000.
10180.
26358.
3063.
27647.
25863.
24077.
22298.
20534,
12824,
5967.
17081.
13517.
1892.
13784.
12213.
10705.
748.
8518.
7906.
6630.
5446.
4361.
3381.
2514.
1765.
1141.
647.
287.
69.

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00-
.00-
.00-
.00-
.00-
.00~
.00

42152,
40753.
26460,
1290.
1039.
3922.
36064.
34341.
32538.
30657.
28700.
18224,
-6990.
-25726.
~26553.
2733.
20144,
17829.
15448.
1068.
-48381.
-58901.
-65868.
~73425.
-81676.
-90745.
100842.
112168.
125103.
140091.
157845.
179396.
-50956.

10338

6641

26171
881

446

24271.
.98
24154.
22925.
21585.
20109.
18470.
- 16626.
.21

25287

14525

12088.
9203.
5698.

323.

.93
10111.
.30
11677.
31366.
1004.
9349.
9069.
8776,
8470.
8152.
5326.
10090.
30679.
.04
.99
6761.
6384.
5997.
.25

52

36
60
61
24
23

17
20
36
52
34

79
86

56

41
73

07
42
30

44
26
85
08




SB.DAT March 17, 1992 Page 1

L

’x - CASTLE GATE PREP PLANT, SECTION B

27 16 :

0 6304.0 30.0 6305.0 2

30.0 6305.0 50.0 6305.0 2

50.0 6305.0 70.0 6310.0 2

70.0 6310.0 85.0 6€325.0 2

85.0 6325.0 89.0 6330.0 1

89.0 6330.0 105.0 6345.0 2

105.0 6345.0 109.0 6350.0

109.0 6350.0 125.0 6365.0

125.0 6365.0 129.0 6370.0

129.0 6370.0 145.0 6385.0

145.0 6385.0 149.0 6390.0

149.0 63%0.0 175.0 6415.0

175.0 6415.0 184.0 6425.0

184.0 6425.0 200.0 6440.0

200.0 6440.0 210.0 6450.0

210.0 6450.0 280.0 6500.0

280.0 6500.0 300,00 6501.0

200.0 6440.0 300.0 6440.0

184.0 6425.0 300.0 6425.0

175.0 6415.0 300.0 6415.0

149.0 6390.0 300.0 6390.0

145.0 6385.0 300.0 6385.0
,0 6370.0 300.0 6370.0

bo 6365.0 300.0 6365.0
0 6350.0 300.0 6350.0

105,0 6345.0 300.0 6345.0

€ ) 6330.0 300.0 6330.0 1

85.0 6325.0 300.0 6325.0 2

SOIL

2

120.0 150.0 20000.0 25.0 0.0 0.0 O

120.0 150.0 2000.0 25.0 0.0 0.0 O

WATER

10.0

5

0.0 6304.0

30.0 6305.0

50.0 6305.0

70.0 6310.0

300.0 6400.0

CIRCL2

10 10

50.0 140.0

150.0 280.0

0.0

NENENMNNRNHERERNENMSROHENR

5.0
0.0
0.0



APPENDIX D

Slope Stability Analysis for Section C - Computer Output




Ec ™\ Engineering ,
7324 ®Union Park Midvale, UTAH 640
AMAX — CASTLEGATE PLANT, SECTION C,
IRREGULAR FAILURE SURFACES
100 SURFACES HAVE BEEN GENERATED
10 MOST CRITICAL OF SURFACES GENERATED
MINIMUM FACTOR OF SAFETY = 1.319

Y—=AXIS
6194. 6222. 6250.
| { ]

6165.
!

6137.
1

6109.
L

T
0. 28. 56. 85. 113. 141. 169. 197. 226.



GEOSLOPE
Version 4.20

Supplied by GEOCOMP Corp.
342 Sudbury Rd., Concord, MA. 01742
(617) 369-8304

Portions of this software and documentation are
copyrighted 1983,1984,1985 by GEOCOMP Corp.
All rights are reserved

GEOSLOPE is based on the program, STABL3,
developed at Purdue University under sponsorship
of the Federal Highway Administration.

GEOCOMP Corp. has modified the program to run on
various microcomputers and plotting devices.

GEOCOMP Corp. makes no warranties as to the fitness
of this software. The user bears all responsibility
for accuracy and correctness of results produced by
this software. See the users manual for further
wvarranty information.

Supplied under exclusive license to :
EarthFax Engineering
7324 S.Union Park Midvale, UTAH 84047




EarthFax Engineering
7324 S.Union Park Midvale, UTAH 84047

--SLOPE STABILITY ANALYSIS--

JANBU METHOD OF SLICES
IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION  AMAX -~ CASTLEGATE PLANT, SECTION C,
IRREGULAR FAILURE SURFACES

BOUNDARY COORDINATES

6 TOP BOUNDARIES
6 TOTAL BOUNDARIES

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

NO. BELOW BND
1 .00 6109.00 30.00 6111.00 1
2 30.00 6111.00 38.00 - 6118.00 1
3 38.00 6118.00 45.00 6130.00 1
4 45.00 @ 6130.00 115.00 6200.00 1
5 115.00 6200.00 190.00 = 6250.00 1
6 190.00 6250.00 210.00 6250.00 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. : . (DEG) PARAMETER NO.

1 100.0  140.0 250.0 42.0 .00 .0 0

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

UNITWEIGHT OF WATER = 62.40
PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 3 COORDINATE POINTS

POINT X-WATER Y-WATER
NO.



—

.00 6109.00
2 30.00 6111.00
3 210.00 6150.00

A CRITICAL FAILURE SURFACE SEARCHING METHOD, USING A RANDOM
TECHNIQUE FOR GENERATING IRREGULAR 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 = 30.00
AND X = 55.00

EACH SURFACE TERMINATES BETWEEN X
AND X

75.00
210.00

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

50.00 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.

% % SAFETY FACTORS ARE CALCULATED BY THE JANBU METHOD * *
EarthFax Engineering

7324 S.Union Park Midvale, UTAH 8_4047

FAILURE SURFACE # 1 SPECIFIED BY 4 COORDINATE POINTS

SAFETY FACTOR = 1.319
POINT X-SURF  Y-SURF ALPHA
NO. (DEG)
1 32.78  6113.43 28.37 =
2 76.77  6137.19 48.81
3 109.70 6174.82 58.55
4  132.05 6211.37

SLICE X DX oW DQ DU
NO.

DN

DSr




35.39
41.50
60.89
93.24
112.35
123.53

5.22
7.00
31.77
32.93
5.30
17.05

456.39
4100.88
54886.24
73195.71
9646.99
14076.80

.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00

-64.74
2810.70
42880.18
56365.92
7250.82
7966.38

1080.30
3425.53
36104.75
47939.75
6873.61
11628.60



SCR.DAT March 20, 1992 Page 1

PROFIL ' .

AMAX - CASTLEGATE PLANT, SECTION-C, IRREGULAR FAILURE SURFACES
6 6 ‘ :
0.0 6109.0 30.0 6111.0 1

30.0 6111.0 38.0 6118.0 1

38.0 6118.0 45.0 6130.0 1

45.0 6130.0 115.0 6200.0 1

115.0 6200.0 190.0 6250.0 1
190.0 6250.0 210.0 6250.0 1
SOIL

1

100.0 140.0 250.0 42.0 0.0 0.0 O
WATER

1 0.0

3

0.0 6109.0

30.0 6111.0

210.0 6150.0

RANDOM

10 10

30.0 55.0

75.0 210.0

0.0

50.0

0.0

0.0




APPENDIX E

Slope Stability Analysis for Section D - Computer Output



| EarthFax Engineering
7324 S.Union Park Midvale, UTAH 84047 |
AMAX — CASTLEGATE PLANT, SECTION D

100 SURFACES HAVE BEEN GENERATED
10 MOST CRITICAL OF SURFACES GENERATED
MINIMUM FACTOR OF SAFETY = 6.157

Y—-AXIS

: 1 |
0. 50. 100. 150. 200. 250. 300. 350. 400.
X—AXIS




GEQSLOPE
Version 4.20

Supplied by GEOCOMP Corp.
342 Sudbury Rd., Concord, MA. 01742
(617) 369-8304

Portions of this software and documentation are
copyrighted 1983,1984,1985 by GEOCOMP Corp.
All rights are reserved

GEOSLOPE is based on the program, STABL3,
developed at Purdue University under sponsorship
of the Federal Highway Administration.

GEOCOMP Corp. has modified the program to run on
various microcomputers and plotting devices.

GEOCOMP Corp. makes no warranties as to the fitness
of this software. The user bears all responsibility
for accuracy and correctness of results produced by
this software. See the users manual for further
warranty information.

Supplied under exclusive license to :
EarthFax Engineering
7324 S.Union Park Midvale, UTAH 84047



EarthFax Engineering
7324 S.Union Park Midvale, UTAH 84047

--SLOPE STABILITY ANALYSIS--

MODIFIED BISHOP METHOD OF SLICES
CIRCULAR FAILURE SURFACES

PROBLEM DESCRIPTION  AMAX - CASTLEGATE PLANT, SECTION D
BOUNDARY COORDINATES

8 TOP BOUNDARIES
8 TOTAL BOUNDARIES

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

NO. BELOW BND
] .00 6208.00 70.00 6200.00 1

2 70.00 6200.00 80.00 6€198.00 1

3 80.00 6198.00 115.00 6250.00 1.

4 115.00 6250.00 170.00 6310.00 1l

3 170.00 6310.00 205.00 - 6320.00 1

6 205.00 6320.00 240.00 6350.00 1

7 240.00 6350.00 340.00 6410.00 1

8 340.00 6410.00 400.00 6420.00 1

~ ISOTROPIC SOIL PARAMETERS

1 TYPE(S) OF SOIL

SOIL TOTAL SATURATED COHESION FRICTION PORE ~ PRESSURE PIEZOMETRIC

TYPE UNIT WI. UNIT WT. INTERCEPT ANGLE PRESSURE CONSTANT
NO. (DEG) PARAMETER
1 120.0  150.0  20000.0 25.0 .00 .0
1 PIEZOMETRIC -SURFACE(S) HAVE BEEN SPECIFIED
UNITWEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 3 COORDINATE PQINTS

POINT X-WATER Y-WATER
No.

SURFACE
NO.




1 .00 6198.00
2 80.00 6198.00
3 400.00 6320.00

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 = 80.00
AND X = 115.00

EACH SURFACE TERMINATES BETWEEN X
AND X

170.00
400.00

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

$.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.

SAFETY FACTORS ARE CALCULATED BY THE MODIFIED BISHOP METHOD.

EarthFax Engineering _
7324 S.Union Park Midvale, UTAH 84047

FAILURE SURFACE # 1 SPECIFIED BY 88 COORDINATE POINTS
SAFETY FACTOR = 6.157

X-CENTER = 149.18

. Y-CENTER = 6422.01

RADIUS = 234.45

POINT  X-SURF Y-SURF ALPHA
NO. (DEG)

1 80.00 6198.00 -16.55
2 84.79 6196.58 -15.33
3 89.62 6195.25 -14.11



9.

99.
104.
109.
114.
119.
124.
128.
.97
138.
.96
148.

133
143

153

173

217

227

232.
236.
241.
.98

245

250.
255.
259.
263.
268.
272.
276.
.84
284,
.00
292.
.90
300.
304.
308.
.89
.46

280
289

296

il
315

318.
322.
32s5.
328.
332.

46
34
24
15
09
04
00
98

96

96

.96
158.
163.
168.

95
95
93

91
178.
183.
188.
193.
198.
203.
208.
213.
.94
222.
.43

88
83
77
69
59

31
14

70

13
79

51
00
44
83
17
45
68

93

76
54
25

95
36
70
95
13

6194.
6192.
6191.
6191.
6190.
6189.
6188.
6188.
6188,
6187.
.61
6187.
6187.
6187.
6188.
6188.
6188.
6189.
6190.
6190.
6191.
6192.
.91
6195.
.43
.84

6187

6193

6196
6197

6199,
6200.
6202.
6204.
.42

6206

6208.
6210.
6212.
6215.
6217.
6219.
6222.
6225.
.94
6230.
6233.
6236.
6239.
.04
6246.
.66
6253.
. 6256.
6260.
6263.
.35
6271.
6275.

6227

6243

6249

6267

04

92 .

91
0o
20
50
91
43
05
18

56
60
76
02
38
86
43
12
91

80

35
97
69
50

43
54
75

44
93
51
18

79
73
73
85

09
39
17
83

35
21




58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79

81
82
83
84
a5
86
87

SLICE
NO.

oo~V =

335.22
338.22
341.14
343.98
346.72
349.37
351.94
354.41
356.79
359.07
361.26
363.36
365.35
367.25
369.05

. 370.75

372.34
373.84
375.24
376.53
377.72
378.80
379.78
380.66
381.43
382.10
382.65
383.11
383.46
383.70
383.80

80.00

82.40

87.20

92.04

96.90
101.79
106.69
111.62
114.54
117.02
121.52
126.49
131.47
136.46
141.46
146.46
151.46

6279,
6283.
6287.
6291.
6295.
6299,
6304.
6308.
6312.
.22
6321.

6317
6326
6335

6344

6363

6373

6413
6417

(C RV RV _W N P N

14
14
20
32
50
73
02
37
17

71

.25
6€330.

84

46
6340,

13

.83
6349.
6354.
6359.

57
34
14

.97
6368.
.71
6378.
6383.
6388.
6393,
6398.
6403.
6408.

a3
61

47
43
40
38
37

.36
.30

DX

.00
.79
.82
.85
.87
.90
.92
.94

.04
.97
.98
.99
.99
.00

.00

53.05
54.27
55.49
56.71
57.93
59.15
60.37
61.59
62.81
64.03
65.26
66.48
67.70
68.92
70.14
71.36
72.58
73.80
75.02
76.24
77.47
78.69
79.91
81.13
82.35
83.57
84.79
86.01
87.23
88.45

DW

.00
2457.40
7399.85
12361.11
17331.78
22302.26
27262.70
32203.92

6478.69
30251.54
40457.41
44110.23
47700.46
51222.74
54669.27
58034.21
61311.75

.00
.00

DU

.00
.00

.00
.00

.00
.00

.00
.00
.00
+00
.00

DN

1.42
7558.76
12381.60
17153.91
21874.86
26541.95
31152.33
35703.76
7038.18
32761.28
43061.14
46240.31
49354.07
52399.60
55376.12
58282.34
61116.80

DSr

18945

3525.
15729.

19502

.79
16808.
17178,
17539.
17897.
18251.
-18600.
.01

69
56
99

13
32

18
9

.02
.19742.
19978.
20209.
.20434.
20654.
20869.

80
67
28
72
83
49



156.45
161.45
166.44
169.47
171.96
176.39
181.35
186.30
191.23
196.14
201.02
204.23
206. 66
210.73
215.54
220.32
225.07
229.78
234.46
238.39
240.70
243.69
248.25
252.76
257.22
261.64
266.00
270.31
274,56
278.76
282.90
286.98
290.99
294.95
298.83
302.65
306.40
310.07

313.67

317.20
320.66

324.03

327.33
330.54
333.67
336.72
339.11
340.57
342.56
345.35
348.05
349.75
351.03
353.17

»N -

NN HEEWRWWWWWWWWWWWWE RS EEL AP HWLWERLL,LPWREERERERPWHERWL

64495.

67579

-70558.
15492.

57196

73114,

73382

73550,

73616
73582
713447
23196
50392
74774
75913
76925
77809
78563
79186
55318
24331

79522.
79124.

78616
78001

77278.
76454.
75528.

74505
73386
72176

70877.
69493.
68029.
66488.
64874.
63192,
61447.

59641
57783

55873.
53920.
51928.
49903.
47848.
45771.
26682.
16959.
41192.
38692.
36230.

9989
23823
31441

55
.49
39
85
.69
11
.93
16
.68
.11
.69
.64
.82
.03
a7
.83
.34
.02
.95
.34
.80
56
48
.41
.07
97
25
59
.19
.55
.27
20
93
n
88
93
99
11
.80
.02
94
88
7
16
30
19
65
39
21
é1
82
.18
.09
.66

63877.
66561,
69169.
15123,
55840,
71089,
71091.
71026.
70893.
70692.
70422,
22204,
48259.
71599,
72732.
73780.
74742,
75617.
76404,
53519,
23552,
77161.
77002.
76761.
. 76439,
76033.
75546.
74971.
74314,
73572.
72745.
71831.
70831.
69746.
68568.
67305.
65951.
64508.
62972.
61345.
59626,
57807.
55894,
53883.
51772.
49558.
28904.
18282.
44213.
41027.
37753.
10246.
24140,
30924.

21078.
21281.
21479.

4627.
16988.
21624,
21624.
21620.
21609.
21594,
21574,

6829.
14747.
21663.
21749.
21828.
21901.
21967.
22027.
15352.

6724.
22084.
22072,
22054.
22029.
21999.
21961.
21918.
21868,
21812.
21750.
21680.
21604.
21523.
21433.
21338.
21235.
21126.
21009.
20886.
20756.
20618.
20474,
20321.
20161.
19994.
12074.

7739.
19589.
19348.
19099.

5314.
13329.
18582.




72
73
74
75
76
17
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94

355.60
357.93
360.17
362.31
364.35
366.30
368.15
369.90
371.54
373.09
374.54
375.88
377.12
378.26
379.29
380.22
381.04
381.76
382.38
382.88
383.28
383.58
383.75

o s e e e e = = N NN NN

.38
.28
.19
.09
.00
.90
.80
.70
.60
.50
.39
.29
.19
.09
.98
.88
.17
.67
.36
.45
.35
.24
.11

29123.

26863
24666

18496

16595

9877

4753

25

¥

84

.75
.31
22536.
20478.
.46
.34
14778.
13051.
11416.

39
30

86
25
17

.27
8438.
7102.
5873.
.96
3746.
2853.
2077.
1420.

885.

473.

185.
.00

49
9%
73

20
31
35
79
51

33

.00
.00

.00
.00

.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00

.00
.00
.00-
.00~
.00-

27339.
23684.
19894.
15977.
11923.
7719.
3348.
-1207.
~5973.
-10977.
-16265.
-21866.
-27852.
-34302.
-41308.
-49018.
~57607.
-67341.
-78613.
~91993.
108403.
129426.
124420.

18313
18035

16825

3381

.01
.04
17747.
17451.
17143.

10
20
92

.58
16495,
16149.
15788.
15408.
15009.
14584,
14131.
13643.
13112.
12529.
11878.
11141.
10287.

9274.

8030.

6439.
.23

56
68
95

66
10
23
47
32
99
19
94
49
91
04
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' PROFIL :

AMAX - CASTLEGATE PLANT, SECTION D
8 8 :

0.0 6208.0 70.0 6200.0 1

70.0 6200.0 80.0 6198.0 1

80.0 6198.0 115.0 6250.0 1

115.0 6250.0 170.0 6310.0 1
170.0 6310.0 205.0 6320.0 1
205.0 6320.0 240.0 6350.0 1
240.0 6350.0 340.0 6410.0 1
340.0 6410.0 400.0 6420.0 1
SOIL

1

120.0 150.0 20000.0 25.0 0.0 0.0 O
WATER B

1 0.0

3

0.0 6198.0

80.0 6198.0
400.0 6320.0
CIRCL2

10 10

80.0 115.0
170.0 400.0
0.0

5.0
0.0
0.0




APPENDIX F

Slope Stability Analysis for Section D - Computer Qutput
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7324 S.Union Park Midvale, UTAH 84047

Y—AXIS

AMAX — CASTLEGATE PLANT, SECTION E

91 SURFACES HAVE BEEN GENERATED
10 MOST CRITICAL OF SURFACES GENERATED
MINIMUM FACTOR OF SAFETY = 4.579




GEOSLOPE
Version 4.20

Supplied by GEOCOMP Corp.
342 Sudbury Rd., Concord, MA. 01742
(617) 369-8304

Portions of this software and documentation are
copyrighted 1983,1984,1985 by GEOCOMP Corp.
All rights are reserved

GEOSLOPE is based on the program, STABL3,
developed at Purdue University under sponsorship
of the Federal Highway Administration.

GEOCOMP Corp. has modified the program to run on
various microcomputers and plotting devices.

GEOCOMP Corp. makes no warranties as to the fitness
of this software. The user bears all responsibility
for accuracy and correctness of results produced by
this software. See the users manual for further
warranty information.

Supplied under exclusive license to :
EarthFax Engineering
7324 S.Union Park Midvale, UTAH 84047



EarthFax Engineering .
7324 S.Union Park Midvale, UTAH 84047

--SLOPE STABILITY ANALYSIS-~-

MODIFIED BISROP METHOD OF SLICES
CIRCULAR FAILURE SURFACES

PROBLEM DESCRIPTION  AMAX - CASTLECATE PLANT, SECTION E

BOUNDARY COORDINATES

12 TOP BOUNDARIES
12 TOTAL BOUNDARIES

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

NO. BELOW BND
1 .00 6590.00 3.00 6€580.00 1
2 3.00 6580.00 12.00 6580.00 1
3 12.00 6580.00 15.00 6590.00 1
4 15.00 6590.00 25.00 6600.00 1
5 25.00 6600.00 - 120.00 6700.00 1
6 120.00 6700.00 140.00 6750.00 1
7 140.00 6750.00 160.00 6850.00 1
8 160.00 6850.00 190.00 6850.00 1
9 190.00 6850.00 225.00 6800.00 1

10 225.00 6800.00 240.00 6750.00 1

11 240.00 6750.00 280.00 6700.00 1

12 280.00 6700.00 300.00 6690.00 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. (DEG) PARAMETER NO.

1 120.0 150.0 20000.0 25.0 .00 .0 0

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

UNITWEIGHT OF WATER = 62.40




PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 2 COORDINATE POINTS

POINT X-WATER Y-WATER
NO. -
1 .00 6580.00
2 300.00 6580.00

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 = 12.00
AND X = 140.00
EACH SURFACE TERMINATES BETWEEN X = 141.00
AND X = 300.00

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

5.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

EarthFax Engineering ,
7324 S.Union Park Midvale, UTAH 84047

FAILURE SURFACE # 1 SPECIFIED BY 67 COORDINATE POINTS
SAFETY FACTOR = 4.579

X-CENTER = 65.15
Y-CENTER = 6756.51

RADIUS = 184.34

POINT X-SURF .Y-SURF ALPHA
NO. (DEG)

12.00 6580.00 -15.98
16.81 6578.63 ~14.43
21.65 6577.38 -12.87
26.52 6576.27 -11.31

WO ~NNANEWN -

31.43 6575.28 -9.75
36.35 6574.44 -8.20
41.30 6573.72 -6.64
46.27 6573.13 -5.09
51.25 6572.70 -3.53



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
217
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
35
56
57

59
60
61
62
63

56.24

61.24

66.26

71.24

76.23

81.22

86.19

91.15

96.09
101.01
105.90
110.76
115.58
120.37
125.12
129.82
134.48
139.08
143.63
148.13
152.56
156.92
161.22
165.45
169.60
173.68
177.68
181.59
185.42
189.16
192.80
196.36
199.81
203.17
206.42
209.57
212,62
215.55
218.37
221.08
223.68
226.16
228.52
230.75
232.87
234.86
236.73
238.47
240.08
241.57
242.92
244.14
245.23
246.19

6572.40
6572.22

6572.19

6572.29
6572.52
6572.89
6573.40
6574.04
6574.82
6575.73
6576.77
6577.94
6579.25
6580.69
6582.25
6583.95
6585.77
6587.72
6589.79
6591.99
6594.30
6596.74
6599.29
6601.96
6604.75
6607.64
6610.65
6613.76
6616.98
6620.30
6623.72
6627.24
6630.85
6634.56
6638.35
6642.24
6646.20
6650.25
6654.38
6658.58
6662.85
6667.20
6671.60
6676.07
6680.60
6685.19
6689.83
6694.52

- 6699.25

6704.02
6708.84
6713.69
6718.56
6723.47

.97
.41
.14
.70
.25
.81
.37
.92
.48
.03
.39
.15
.71
.26
.82
.37
.93
.49
.04
.60
.16
.71
.27
.83
.39
.94
.50
.03
.61
.16
.72
.28
.84
.39
.95
.51
.06
.62
.18
.73
.29
.84
.40
.96

.07
.63
.18
.74
.30

.41
.97
.32




64
65
66
67

SLICE
NO.

OO ~NONN WM

247
247
248
248

12

15
19
23

25.
28.
.89
38.
43.
.76
53.
58.
63.
68.
.73
18.
.70

88.

93.

98.
103.
108.
113.
116.
119.
120.
122.
.47

33

48

13

127

132.
.78

136

139.
141.
.88

145

150.
154,
.46

158

160.
163.
167.
171,
175.
179.
183.

.01
.70
.26
.36

.00 -
13.
.90
.23
.32

50

76
98

a3
79

75
74
74
74

72

67
62
35
45
33
17
83
04
19
75

15

54
82

34
74

61
34
53

68
63
50

6728.
6733.
6738.
.55

6739

F 0 R

WWwsrdsdEbprHWEPPDW

40
36
33

a2

2606

8574
4455

20399

27617

41141

50167
52915
55519

60266

5346

85765
17675

107757

.08
83.
85.

64
19

bw

.01
1954.

06

.79
9429.
.84
.54
16714.

02

68

.24
24037.

15

.28
31128.
34559.
37900.
.38
44272.
47283.

53
72
86

27
99

.99
.21
.02
57971.

69

.42
62397.
64359.
66146.
35091.
27330.

56
28
35
12
26

.08
71446.
76528.
81305.

66
30

.84
.87

74205.
101622.
110898.
119560.

90292.

36850.
126510.
122934.
119262.
115503,
111664.
.80

19

00
10

83
80
90
80
00
90

.00
.00
.00
.00
.00
.00
.00
.00

.00
.00

.00

.00

.00
.00
.00
.00
.00
.00
.00

.00
.00

.00

.00
.00
.00
.00
.00
.00

.00

.00

.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

DU

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

7
6106
5215

15766
12517

21861

54383

57887

4922

70874
75743

16649
70331

107972

121951

112761

DN

.12
.38
.05
.88
.11
6276.
.09
24888.
27839.
30710.
33499.
36198.
3a8lo0.
41330.
43757.
46086.
48317.
50442.
52466.

71

96
69
11
58
76
40
71
09
14
38
60
63

.84
56189.

68

.09
59468.
60934.
32232.
25139.
.33
65817.

27
97
32
91

30

.22
.98
80420.
.72
.85
97578.
.20
118019.

90279.

36936.
127623.
124832.
.90
118979.
115917.
.80

84

94

20
72
74
10
80

20
30

24,

14226

8742.

23445

16286.

7467
24066
24374

24674.

24967

25251.

25526

25792.
26048.
26296.
263533.
26760.

26976

27183.
27378.

27562

27734.
27896.
28045.

14677

11310.

2196.
28542,
29057.
29553.
30030.

6088.
24609.
31777.

32835

33858.
24819.

9973

34836.
34533.
34260.
33956.
33644.
33322.

DSr

85
.06
42
.58
18
.81
.35
.49
94
.23
48
.27
25
95
06
27
41
.99
07
18
.38
93

43
.02
43
76
78
79

02
9%

18
.38
82
31
.91
59

08
59
70
88



45
46
47
48
49
30
51
32
33
54
55
56
57
38
59
60
61
62
63
64
65

67
68
69
70
71
72
73
74
75
76

187

191

201

211

216

225
227

240

.29
189.

58

.40
194.
198,
.49
204,
208.

58
08

79
00

.09
214,

08

.96
219.
222.
224.

13
38
34

.58
.34
229.
231.
233.
235.
237.
239.

64
8l
87
80
60
24

.04
240.
242,
243.
244,
245.
246.
247.
247.
248.

83
24
53
69
71

60 -

36
98
31

(V8

e RO NP RN NPNDOORGLWWRWWLWND

-

.74
.84
.80
.35
.46
.36
.25
.15
.04
.93
.82
.11
.60
.32
.16
.36
.24
.12
.99
.87
.74
.33
.08
.48
.35
.22
.09
.96
.82
.69
.35
.10

103791.

23226
75874
92927

80906
75140

21712
18308
34770
29741
25130

17141
13748

514
8425
3663

1561

10

.49
.10
42
86838.

14

.05
.56
69551.
64148,
58938.
53929.
49128.
44541,

39
28
20
40
35
79

.64
.38
.03
.01
.29
20932.
.40
74
10231.

76

83

.05
.91
6619.
5033.

30

.85
2508.
.81
820.
278.

8.

38
32
37

109514.
24739.
80584.
99158.

.40

86666.

80418.

741635.

67906.

92913

61634
55345

19857
16185

18955
10366

101046
-28833

70
76
90
61

66
83
87
73

.23
.45
49033.
42690.
.48
.71
27623.
.09
.05
1832.
-6663.
-15157.
=22345.
-1352.
-31553.
-39072.
-47042.
-55619.
-64972.
-75364.
~87194.

50
13

62

76
38
50

27
93

39
75
84
64
59

.50
.87

32992.

7574,
24991.
31938.
31302.

30665
30029

28756
28116
26833

11843
24652

22026

1003

17048
16175

92
35
19
66
66

1
.56
29392,
.22
.90
27476.

47

10

.38
26188.
13667.

09
58

.32
.38
23769.
22894,
.99
21160.
20295.
18423,
.83
18626.
17860.
.01
.90
15223.
14164.
12959.
11549.

2433.

71
68

19
08

53
99

50
10
18
36
61




SE.DAT

IL
..)F( = CASTLEGATE PLANT, SECTION E

12 12

March 15,

0.0 6590.0 3.0 6580.0 1
3.0 6580.0 12.0 6580.0 1

12.0 6580.0 15.0 6590.0 1

15.0 6590.0 25,0 6600.0 1

25.0 6600.0 120.0 6700.0 1

120.0
140.0
160.0
190.0
225.0
240.0
280.0
SOIL
1l
120.0
WATER
10.0
2

6700.0
6750.0
6850.0
6850.0
6800.0
6750.0
6700.0

150.0 20000.0 25.0 0.0 0.0 O

0.0 6580.0

300.0
CIRCL2
10 10

6580.0

0 140.0
.0 300.0

140.0
160.0
190.0
225.0
240.0
280.0
300.0

6750.0
6850.0
6850.0
6800.0
6750.0
6700.0
6690.0

1992

HPHREREBRRPR

Page 1



. Chapter 3, Section 3.4 January 1995
Castle Gate Mine
Preparation Plant

APPENDIX 3.4L

RECLAMATION HYDROLOGY STRUCTURES
CALCULATIONS
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EARTHFAX ENGINEERING, INC.

HYDROGRAPH GENERATION PROGRAM OUTPUT.
BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR:

CGRWS-U1l

_STORM : WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr Area = 20.48 acres
-Depth = 1.40 inches CN = 78.00
Duration = 6.00 hrs Time c0nc,=‘ 0.114 hrs

OUTPUT SUMMARY

Runoff depth - 0.19110 . .. inches . ___ o Lo
Initial abstr 0.56410 . inches .. .
Peak flow = 2.70 . cfs ( 0.13087 iph)
. at time 2.538 hrs o e
INPUT FOR: CGRWS-U2
. STORM : _ - WATERSHED : _
Dist.=SCS Type ‘b’ - 6 Hr Area = 5.96 acres
Depth-= 2.10 inches CN = 78.00
Duration = 6.00 hrs Time conc.= 0.099 hrs
OUTPUT SUMMARY
Runoff depth 0.54150 inches
Initial abstr 0.56410 inches
Peak flow = 2.92 cis ( 0.48565 iph )
at time 2.521 hrs
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EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: CGRWS-U3

STORM : ' WATERSHED : ol

Dist.=SCS Type ‘b’ - 6 Hr Area = 50.68 acres
Depth = 1.40 inches CN = 78.00 -
Duration = 6.00 hrs T Time conc.= 0.186 hrs

OUTPUT SUMMARY o N e

Runoff depth 0.19110 - inches - SR
Initial abstr 0.56410 inches : e B
Peak flow = 5.62 - cfs ( 0.11007 " iph )

at time 2.604 "hrs = - T T T e

INPUT FOR: CGRWS-U4 ' T ' - S e

STORM : : ' WATERSHED : -
Dist.=SCS Type ‘b’ - 6 Hr - Area = 9.18 - “acres
Depth = 1.40 inches CN = 78.00 - - -
Duration = 6.00 hrs ' Time conc.= 0.072 hrs

OUTPUT SUMMARY

Runoff depth 0.19110 inches
Initial abstr 0.56410 inches
Peak flow = 1.35 cfs ( 0.14565 iph )

at time 2.515 hrs




EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: CGRWS-U5

STORM :

o WATERSHED : : L
Dist.=SCS Type ‘b’ - 6 Hr Area = 83.32 - acres
Depth = 2.10 inches CN = 80.00 s
Duration = 6.00- hrs

Time conc.= 0.243 hrs

OUTPUT SUMMARY

Runoff depth . 0,62439  inches

Initial abstr .. 0.50000 inches -~ - -

Peak flow = ¢ 40,20 cfs . ( 0.47851 iph )
at time 2.592 hrs ©o s

INPUT FOR: CGRWS-~U6

STORM : . = i WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr Area = 174.58 - acres
Depth = 1.40 inches

CN = 75.00

Duration = 6,00 hrs Time conc.= 0.346 hrs

OUTPUT SUMMARY

Runoff depth 0.13224 inches

Initial abstr 0.66667 inches

Peak flow = 7.56 ctfs ( 0.04293 iph )
at time 3.598 hrs




EARTHFAX ENGINEERING, INC,

GENERATION PROGRAM oUTPUT
BASED ON scs CURVE NUMBER METHODOLOGY

INPUT FOR: CGRWS-U7

WATERSHED :

Area =- 1054.58
Depth = 2,3p .

CN = 75,00 - o
Duration = g,g0 hrg Time conc.= 0.694: hrs
ouUTPUT SUMMARY .
Runoff depth © 0.43100- inchesg gD
Initial abpgtr - 0.66667 = inches LRI L
Peak flow = 179.78 cfs ( 0.16906" iph )
at time 3.146 hrs - ners
INPUT FOR: CGRWS=-US
STORM : WATERSHED :
Dist.=scs Type ‘b’ - ¢ Hr - Area =  4.04. acres
Depth = 2,19 inches

CN = 75,00

Duration = 6.00 hrs Time conc.m 0.083 hrs

OUTPUT SUMMARY

Runoff depth 0.43100 inches '
Initial abstr 0.66667 inches
Peak flow m=

1.54 cfs ( 0.37714 iph )
at time 2.512

hrs

acres
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EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: CGRWS-U9

STORM : o WATERSHED : -,
Dist.=8CS Type ‘b’ - 6 Hr Area = 29.38 - acres
Depth = 2.10 inches : CN = 75.00 _
Duration = 6.00  hrs Time conc.= 0.102 hrs

OUTPUT SUMMARY

Runoff depth . 0.43100 - inches

Initial abstr - 0.66667 -~ inches St

Peak flow = - 10.82 cfs ( 0.36535 iph )
at time 2.530 "hrs .- - '

INPUT FOR: CGRWS-U10

STORM : WATERSHED :
" Dist.=SCS Type ‘b’ - 6 Hr Area = 3.95 = acres
Depth = 2.10 inches CN = 75.00 :
Duration = 6.00 hrs Time conc.= 0.048 hrs

OUTPUT SUMMARY

Runoff depth 0.43100 inches

Initial abstr 0.66667 inches

Peak flow = 1.60 cts ( 0.40080 iph )
at time 2.509 hrs




EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: CGRWS-R1

STORM : . WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr Area = 7.05 acres
Depth = 2,10 inches CN = 80.00 T
" Duration = 6.00 hrs Time conc.= 0.060 .hrs
OUTPUT SUMMARY
Runoff depth 0.62439 inches ..
Initial abstr 0.50000 inches -7 =~ .1 " :
Peak flow = : 4.24 cfs ( 0.59712 iph )
at time 2.512 hrs - EENEN
INPUT FOR: CGRWS~R2 . g | T
STORM : WATERSHED :
- Dist.=SCS Type ‘b’ - 6 Hr .

Depth-= 2.10

Area = 21.89
inches
Duration =

CN = 80.00 .
6.00 hrs . Time conc.= 0.100 hrs

acres

OUTPUT SUMMARY

Runoff depth

0.62439 inches

Initial abstr . 0.50000 inches

Peak flow = 12.59 cfs ( 0.57062 iph )
at time 2.520 hrs




EARTHFAX ENGINEERING,

INC.

HYDROGRAPH GENERATION PROGRAM QUTPUT
BASED ON SCS‘CURVE NUMBER METHODOLOGY

INPUT FOR: CGRWS-R3

— i o A S —— W s ) ol T T s S S S e e

STORM :

Dist.=SCS Type ‘b’

T T S P D S i el s e ek e i S L S e S i S

WATERSHED :

- 6 Hr Area = 11.58 acres

Depth = 2.10 inches CN = 80.00

Duration = 6.00 hrs Time conc.= 0.301 hrs
QUTPUT SUMMARY

Runoff depth 0.62439 inches

Initial abstr 0.50000 . inches

Peak flow = 5.18 cfs ( 0.44321 1iph )

at time 2.649 hrs

INPUT FOR: CGRWS-R4

STORM :
Dist.=SCS Type ‘b’ - 6 Hr

WATERSHED :

Area = 1.56 acres

Depth = 1.40 inches CN = 80.00

Duration = 6.00 hrs Time conc.= 0.031 hrs

OUTPUT SUMMARY

Runoff depth 0.23824 inches

Initial abstr 0.50000 inches

Peak flow = 0.35 cfs ( 0.21938 iph )

at time 2.505 hrs
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Chapter 3, Section 3.4
Castle Gate Mine
Preparation Plant

TABLE 3.4-12

CASTLE GATE PREPARATION PLANT AREA
RECLAMATION CHANNEL DISCHARGE SUMMARY

DIVERSION CONTRIBUTORY TOTAL DRAINAGE DESIGN DISCHARGE
e L _lcts)
CGRO-1 CGRWS-U1 20.48 2.70
CGRD-2 CGRWS-U3 50.68 5.62
CGRD-3b CGRWS-U4,US 92.5 41.55
CGRD-3¢ CGRWS-U4,U5,R4 94.06 41.90
—CGRO-— | CGRWE-E— 174-58 26— i
CGRD-5 CGRWS-U8,U7 1229.16 222.90 |
CGRD-8 CGRWS-UB,U7 1229.18 222.90 |
CGRD-10 CGRWS-U9.R3 40.96 3.43

See Table 3¢ for information on diversion ditches 3a, 7, 8 and 9.

34-20 A
4

Note:

007/004
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- Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CASTLSGATE AREA
Comment: CGRD-1

Solve For Depth

Given Input Data:

Bottom Width..... 3.00 £t

Left Side Slope.. . .. 3.00:1 (H:V) ' 'wuvﬁb
Right Side Slope. :, :3.00:1 (H:V) M*# cL&"
Manning’s n..... . 0.035
Channel Slope.... 0.2700 ft/ft R '._, -
Discharge........ 2.70 cfs o O
Computed Results: e --
Depth.-..-....... °l14 ft
VeloCity.eseovonen 5.52 fps e
Flow Area........ 0.49 sf . e
Flow Top Width... 3.86 £t L 4T welx
Wetted Perimeter. 3.90 ft Al i
Critical Depth... 0.27 ft S ez ius

Critical Slope... .
Froude Number....;

Haestad Methods, Inc.

.. 0.0303 £E/eE" .. .°

- 2.73

(flow is Supercritidal)M

Open Channel Flow Module, Version 3.2 (c) 1990
* 37 Brookside RA *

Waterbury, ct 06708 :



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CASTLSGATE AREA

Comment: CGRD-1

Solve For Depth . S

Given Input Data: o B
Bottom Width..... 3.00 £t €
Left Side Slope.. 3.00:1 (H:V) - - L0
Right Side Slope. 3.00:1 (H:V) e
Manning’s n...... . 0.035 MMJ e
Channel Slope.... © 0.1100 ft/ft A”‘ SRR
Discharge........ 2.70 cfs ' s
Computed Results: - - - TR
Depth...cceceenne 0.18 ft T R
Velocity..vevuen. 4.11 fps A
FlOw Area........ 0066\ Sf - l_; ok -
Flow Top Width... 4.11 £t R o
Wetted Perimeter. 4.17 £t Pem e
Critical Depth... 0.27 f£ = - e S o

Critical Slope...
Froude Number....

Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd #*

'0.0303 f£t/ft
©1.81

(flow is Supercritical)

Waterbury, Ct 06708
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CASTLE GATE

Comment: RECLAMATION CHANNEL CGRD=-2

Solve For Depth

Given Input Data:

Bottom Width..... 3.00 £t
Left Side Slope.. . 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning’s n...... 0.035 ;
Channel Slope.... 0.3000 ft/ft ‘-"'”“*”"“““"“ﬂﬁi ;
Discharge........ : 5.60 cfs

Computed Results:
Deptheceecessesss 0,21 ft -7
VGlOCitY......... 7.32 fps =

"Flow Area...ccee. ~ 0.77 st ~ "7~

Flow Top Width... 4.26 ft
Wetted Perimeter. 4.33 £t
Critical Depth... 0.41 ft ) L :
Critical Slope... 0.0270 f£t/ft — ~7 7. S ’
Froude Number.... 3.05 (flow is Supercritical)

Open Channel Flow Module, Version 3.2 (c) 1990 .
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




Trapezoidal Channel Analysis & Design
Open Chgnnel ~ Uniform flow
Worksheet Name: CASTLSGATE AREA
Comment: CGRD-2 S
Solve For Depth
Given Input Data: B ' -

Bottom Width..... 3.00 ft

'Jsb
Left Side Slope.. 3.00:1 (H:V) ut Cﬂﬁiﬁ
Right Side Slope. 3.00:1 (H:V) . an™ gLt
Manning’s Neeee.. 0.035 Lz T
Channel Slope.... 0.0400 ft/ft
Discharge........ 5.62 cfs .

Computed Results: ' ST
Depthesccceeseass 0.37 ft L o
Velocity.ceeoenes 3.68 fps o .

Flow Area........  1.53 sf. SEIh e T
Flow Top Width.... — 5.23 ft - - —— -
Wetted Perimeter. = . 5.35 ft TR p—

Critical Depth... "0.41 ft

Critical Slope... 0.0270 ft/ft L. .
Froude Number.... 1.20 (flow is Supercritical)

. Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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‘Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow. .

Worksheet Name: CASTLSGATE AREA

Comment: CGRD=-3Db
Solve For Depth

Given Input Data:

Bottom Width.....
Left Side Slope..
Right Side Slope.
Manning’s n......

Channel Slope..... .

Discharge........

Computed Results:

Depth.iceececceens
Velocityeoeooooes
Flow Area.....vs
Flow Top Width...
Wetted Perimeter.
Critical Depth...
Critical Slope...

Froude Number....-:

3.00 £t

- 3.00:1 (H:V)

3,00:1 (H:V)
0.035

0.0500 f£t/£t #¥ ., - .

41.55 cfs

0.99 ft <

. 7.04 fps

5.91 st
8.94 ftt
9.26 £t
1.23 £t
0.0203 £t/ft

Leetm e ety s

.
. - -
of A " P - -

e

M A

. -

-

LRIy N S

[ A
- 4

.- -

Cast -
[ A

. 1.53 (flow is Supé;&iitichi)"

Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CASTLE GATE
Comment: RECLAMATION CHANNEL CGRD-3b T
Solve For Depth IV R

Given Input Data: Ll

BOttOm Width. s e e i 3 . 00 ft - : - h ~<
Left Side Slope.. 3.00:1 (H:V) :
Right Side Slope. -3.00:1 (H:V) :
Manning’s n...... 0.035 - '?;nm
Channel Slope.... - 0.1000 ft/fte—- MA"‘ ""“?'E'
Discharge........ 41.55 cfs  SErme -a,m-m-r T T

Computed Results: METHID ., s
D‘epth--.......... o 0.83 ft : ".'h-‘
Velocity...--.-.. 9.06 fpﬂ“—""' - B .'-“'T“'_‘" ’_
F].OW Area.....-.. 4-59 Sf '_ S b “' B
Flow Top Width... 8.00 £t ceoe R
Wetted Perimeter. 8.27 ft SR e AT m R
Critical Depth... = 1.23 ft e -:f;:,w:
Critical Slope... - - "0.0203 ft/ft = = CoaBL I
Froude Number.... = ° 2.11 (flow is Supercritical) -

Open Channel Flow Module, Version 3.2 (c) 1990 .

Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CASTLEGATE AREA
Comment: CGRD-3cC
Solve For Depth

Given Input Data:

E.
Bottom Width..... 3.00 ft . | sl
Left Side Slope.. 3.00:1 (H:V) aw,,f‘*
Right Side Slope. 3.00:1 (H:V) D
Manning’s n...... - 0.040 ‘ﬁbf,-ﬂ
Channel Slope.... 0.1400 ft/ft
Discharge....... . 41.90 cfs
Computed Results:
Depth.vesscceens . 0.82 ft &= MAx, o) et
Velocityeeoeeenss 9.31 fps
Flow Area...ccee. 4,50 st ;
Flow Top Width... 7.94 £t
Wetted Perimeter. 8.20 ft : §
Critical Depth... 1.23 £t ' i
Critical Slope... 0.0265 ft/ft 4
Froude Number.... 2.18 (flow is Supercritical) !
Open Channel Flow Module, Version 3.2 (c) 1990 .
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheat Name: CASTLEGATE AREA
Solve For Dep
Given Input Datad

Bottom Width,....

Left Side Slope..
Right Side Slo

~J L0
Manning’s n..... A <
Channel Slope.... 00 ft/ft =2 I Ga
Discharge........ 6 cfs

Computed Results:

Depth.ceeveeisaan 0.19 £t < rbw. Fedu) TgevH
Velocity......

Wetted Pe 14.54 ft
Critica)Y Depth... 0.21 £t
Critigdl Slope... 0.0226 ft/ft
Froyde Number.... 1.14 (flow is‘\Supercritical)

Open Channel Flow Module, Version 3.2 (c) 1990 .
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Trapezoidal Channel Analysis & Design
Open Channel -~ Uniform flow

Workshaet Name: CASTLEGATE AREA

Comment: RD—4

Solve For De

Given Input Datag

Bottom Wid 14.00 £t

Left Side Slope.. 1.00:1 (H:V el
: . ~

Right Side Sloge. 1.00:1 (BsY) e By nd PE

Manning’s n....> 0.030 M S0

Channel Slope.... ft/ft

Discharge....c.c.. cfs

Computed Results:

Depth.ceeeacsene

Velocity......

Flow Area...

Critjic¢al Slope... 0.0226 ft/ft

Frodde Number.... 2.74 (flow is Supercritical)

Open Channel Flow Module, Version 3.2 (c¢) 1990
Haestad Methods, Inc. * 37 Brookside RA * Waterbury, Ct 06708
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_ 33
Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CASTLE GATE AREA
Comment: CGRD-5 (EXISTING)
Solve For Depth

Given Input Data:

Bottom Width..... 18.00 ft
Left Side Slope.. - 1.50:1 (H:V) o
Right Side Slope. . --1.50:1 (H:V) ‘
Manning’s n...... 0.040 "PE
Channel Slope.... 0.0200 Ft/fte— puiphirA 3oF
Discharge........ 222.90 cfs x ) e
Computed Results: - e
=
Depth..veveennnns 1.65 £t < MAX MM )"‘9“"_”"1”
Velocity....... .o 6.60 fps .- .
FlOW Area........ 33.75 Sf A . L X ":
. Flow Top Width...  22.95 ft RS -
Wetted Perimetero 23.94 ft It __ri' T '_"-:'\Tr.}
Critical Depth... 1.61 ft s sl mD
Critical Slope... - 0.0219 ft/ft . -
Froude Number.... _-- 0.96 (flow is Subc::':l.i.'.a.catl)\J
0 cews- e =.
432
Cows = V) nt. 78

8 = 222,90 &3

. Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Trapezoidal Chann
Open Channel

el Analysis & D
=~ Uniform flow

Worksheet Name: CASTLE GATE AREA

Comment: CGRD-§ (EXISTING)
Solve For Depth
Given Input Data:

Bottonm Width.....,
Left side Slope..
Right side Slope.
Manning’s ¢ DU
Channel Slope...,

18.00 ft
1.50:1 (H:V)

©.1.50:1 (H:v)

0.040

esign

~0.1000 ft/ft ae MAy Mo 3o fion

Discharge........ 222.90 cfs

Computed Results:

Flow Top Width...
Wetted Perimeter.
Critical Depth...
Critical Slope...
Froude Number..., -

-

1.02
11.13
20.02
21,07
21.69

1.61

.SCAﬂay‘Wﬁfnﬁ? TES BN

ft PR - e
fps . L e s [
sf o

£+ . P o S ) A
ft - * _ S __..-': <. 2L TS
ft LI P i M

pe SR

L
L
'

&

Open Channel Flow Module, Version 3.2 (c)

Haestad Methods, Inc. #* 37

Brookside R4 # Waterbury, ct 06708

0.0219 ft/ft - ..uy 2 ran -
- 2.01 (flow is Supercritical)

1990
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CASTLE GATE AREA
Comment: CGRD-6
Solve For Depth

Given Input Data:

Bottom width..... 18.00 £t

Left Side Slope.. 3.00:1 (H:V)

Right sSide Slope. 3.00:1 (H:V)

Manning’s n...... 0.035

Channel Slope.... 0.0200 ft/ft e MINIMDM SLOPL

Discharge....... . 222.90 cfs

Computed Results:

Depth..cceeveen. . 1.47 ft <= MAXR/IMUIM  Fuad DEPTH
Velocity...ovene 6.79 fps
Flow Area........ 32.81 sf :
Flow Top Width... 26.79 ft i
Wetted Perimeter. 27.27 ft '
Critical Depth... 1.54 £t !
Critical Slope... 0.0169 ft/ft !
Froude Number.... 1.08 (flow is Supercritical) i
i

Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: CASTLE GATE AREA
Comment: CGRD-6
Solve For Depth

Given Input Data:

Bottom Width..... 18.00 ft _

Left Side Slope.. 3.00:1 (H:V)

Right Side Slope. 3.00:1 (H:V) _

Manning’s n...... 0.035 ' . -
Channel Slope.... - 0.0600 ft/ft e MAX MM SLIL

DiSCharge. LR I N W'Y 222.90 CfS CIJS{" %_z‘_‘y H‘,%‘D )

Computed Results:

Depthc.--........ 1007 ft - : o \
Velocity..... cous 9.81 £fps « ™MAX/MuM VE®LATS |
Flow Area........ 22.71 sf S e T

Flow Top Width... 24.42 ft = - ' ‘
Wetted Perimeter. 24.77 ft C )
Critical Depth... 1.54 £t T : ;
Critical Slope... 0.0169 ft/ft

Froude Number.... 1.79 (flow is Supercritical)

Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: CGRWS-U4 (UPSLOPE AND EAST OF CGRD-10) B
STORM : WATERSHED : -
Dist.=SCS Type ‘b’ - 6 Hr Area = 6.20 acres
Depth = 1.40 inches CN = 78.00 .
Duration = 6.00 hrs Time conc.= 0,084 hrs
ouUTPUT SUMMARY
Runoff depth 0.19110 . inches,
Initial abstr 0.56410 - inches - = = .
Peak flow = 0.88. ~ cfs (:-0.14123 _ iph )
at time 2.520 e e Toerlnosmn

e
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CASTLEGATE AREA
Comment: CGRD-10
Solve For Depth

Given Input Data:

Bottom Width..... 3.00 £t
Left Side Slope.. 1.20:1 (H:V)
nght Side Slope. - 1.20:1 (H:V)
Manning’s n...... 0.030 -
Channel Slope....  0.1000 ft/ft
Discharge........ © 0.88 cfs -

Computed Results:
Depth...... ceseee 0.09 £t ' ‘ .
Velocity......... C 3.08 fps T - T ’ ’ ™ T
Flow Area........ 0.29 st o
Flow Top Width... = 3.22 ft -
Wetted Perimeter. 3.29 ft ,
Critical Depth... 0.14 £t .>". . L e
Critical slope... - 0.0270 £t/ft-- s mme e e
Froude Number.... 1.82 (flow is Supercritical)

Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CASTLEGATE AREA

Comment: CGRD-10
Solve For Depth
Given Input Data:
- Bottom Width.....

Left Side Slope..
Right side Slope.

Computed Results:

-

Flow Top Width...
. Wetted Perimeter.
Critical Slopa...
Froude Number....

Manning’s n...... 0.030 -
Channel Slope.... 0.0100 ft/ft
Discharge..cscee. 0.88 cfs
Depth...vceeneees . . 0.18 ft -
Velocity...eenese 1.49 fps
Flow Area...cceee 0.59 st

3.44 £t

3.57 £t
Critical Depth... 0.14 ft

3.00 £t _
1.20:1 (H:V)
1.20:1 (H:V)

0.0270 £t/ft

0.63 (flow is Subcritical) < 7

Open Channel Flow Module, Version 3.2 (¢) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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CASTLE GATE PREPARATION PLANT AREA
RECLAMATION CHANNEL SUMMARY

Side Slopes Maximum Flow Freeboard Maximum Minimum
(H:V) Depth {ft} Velocity (ft/is} | Riprap D50

i) lin

CGRD-1 3 31 1.2 27 1" 0.2 1.0 5.52 au

l CGRD-2 3 3:1 1.4 o 4 0.4 1.0 7.32 g

CGRD-3b{MS)}™ 3 3:1 2.0 10 5 1.0 1.0 8.06 7

CGRD-3biSS)™ 3 3:1 2.0 18 10 <1.0 > 1.0 - 124

CGRD-3¢ 3 3:1 2.0 24 14 0.8 1.2 - 184

CGRD-4 14 1:1 1.2 21 3 0.2 1.0 5.05 2«

i CGRD-5{MS} 18 1.8:1 2.7 10 2 1.7 1.0 11.13 144

CGRD-5{SS) 18 1.5:1 2.7 14 10 <17 > 1.0 - 18¢

CGRD-8 18 KH 2.5 8 2 1.5 1.0 92.01 4%

CGRD-10% 3 1.211 1.2 10 1 0.2 1.0 3.08 3«
e e e ——————— e

Minimum bottom width measured at minimum depth from top of channel.

MS = mild siops. S5 = steep slope.

Riprap D50 calculated by using the Searcy method developed for the U.S. D.O.T.. )
Riprap D50 calculated by using the Simonas st al.JOSM stesp slope design methodology.
Temporary Reciamation channel (Phase | only}.

ESELE

Nots: See Table 3.4-21 for information on reclamation diversions 3a, 7, 8 and 9.
-

€9y



CASTLE GATE PREPARATION PLANT AREA RECLAMATION CHANNELS
RIPRAP AND FILTER BLANKET VOLUMES

CHANNEL RIPRAP LENGTH | PERIMETER | = RIPRAP RIPRAP FILTER FILTER
D50 fin.) (ft.) (ft.) THICKNESS | VOLUME (ft*) | THICKNESS | VOLUME

Gin.) (in.) ()

CGRD-1 3 275 10.6 6 1,458 6 1,458

| coro-2 200 11.9 10 1,983 6 1,190
CGRD-3b(SS) 7 200 15.6 14 3,640 7 1,820
CGRD-3b{MS) 12 250 15.8 15 4,875 7 2,275

| ccrpac 18 300 15.6 23 8,970 11 4,290
CGRD-4 2 1,400 15.7 6 10,990 6 10,890
CGRD-5(MS) 14 250 27.7 - 28 8,079' 14 4,040

| ccro-siss) 18 1,060 27.7 23 27,873 11 13,331"
CGRD-6 4 300 33.8 8 6,760 6 5,070

CGRD-10 Riprap in place "

TOTALS 74,628 44,464
(5,224 tons)* (2,890
tons)¥

el Assumes a riprap in-place density of 140 pcf.

Notes:

Assumes a filter in-place density of 130 pcf.

Assumaes that 50% of the riprap currently lining the existing channel can be reused.
Assumes that new filter matarial will be required along only 50% of the existing channael.

1. See Table 3.4-22 for School House Canyon riprap and filter blanket volumes.

. 2. Riprap at the base of culverts is neglected for the 'Iume calculations.

> 97



. ' Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CASTLEGATE AREA
Comment: CGRC-1
Solve For Depth

Given Input Data:

Bottom Width..... 5.00 ft

Manning’s n...... 0.024

Channel Slope.... 0.0100 ft/ft

Discharge@........ " 8.64 cfs '

Computed Results:

Depth..oessevecas 0.50 ft

VeloCity.veeseans - 3.45 fps

Flow Area........ 2.50 st

Flow Top Width... 5.00 ft

Wetted Perimeter. 6.00 ft

Critical Slope... 0.0137 ft/ft
. . Froude Number.... .. 0.86 (flow is Subcritical)..._.

X5

Open Channel Flow Module, Version 3.2 (c) 1990 '
Haestad Methods, Inc. * 37 Brookside R4 * Waterbury, Ct 06708
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Circular Channel Analysis & Design
Solved with Manning’s Equation

Open Channel - Uniform flow

Worksheet Name: CASTLEGATE AREA
Comment: CGRC-Z
Solve For Actual Depth

Given Input Data:

Diameter.....ceeas 5.00 ft

S1O0PE..cevennn eees ° 0.1000 ft/ft

Manning’s Nesesee. 0.014

Discharge.....e... 41.90 cfs 1
Computed Results:.

Depth...cceceaeene 0.79 ft

VeloCity.eeevenosno 20.86 fps

Flow Area......... 2.01 sf ;

Critical Depth.... 1.81 ft '

Critical Slope.... 0.0038 ft/ft -

Percent Full.....- 15 90 % - _~‘~
Full Capacity..... 764.76 cfs e n :
OMAX €.94Dveececccs 822.66 cfs !
Froude Number..... 4.96 (flow is Supercritical)- '

Open Channel Flow Module, Version 3.2 (¢) 1990
Haestad Methods, Inc. #* 37 Brookside Rd * Waterbury, Ct 06708 .
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Circular channel Analysis & Design
Solved with Manning’s Equation

Open Channel - Uniform flow

Worksheet Name: CASTLEGATE AREA
Comment: CGRC-3
Solve For Actual Depth

Given Input Data:

Diameter.......... - 7.00 ft .
Slope......... rane 0.0500 ft/ft
Manning’s Neceeeee 0.024

Discharge...esccee 222.90 cfs

Computed Results:

Depth........ 2.57 ft B
Velocityseeereanns 17.38 fps

Flow Area....oee-s 12.82 sf

Critical Depth.... 3.90 £t

Critical slope.... 0.0116 ft/ft
Percent Full...... 36.75 %

Full capacity..... __. 773.76 cfs .
QMAX 6094D¢..ounoc 832.33 Cfs . . I : '
Froude Number..... - 2.22 (flow is Supercritical)

[— - . e

Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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