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EARTHFAX ENGINEERING, INC •
HYDROGRAPH GENERATION PROGRAM OUTPUT,

BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: CGRWS-U1
---------------------------------------------------------

STORM :
Dist.=SCS Type 'b' - 6 Hr
Depth = 1.40 inches
Duration = 6.00 hrs

OUTPUT SUMMARY

____ . WATERSHED: .:
Area = 20.48 ' acres

CN = 78.00 '
.. Time conc.= 0.114 -- hrs

--------------------------------------------------------~~ I•
Runoff depth,
Initial abstr
Peak flow =

at time

0.19110. _._. inches
0.56410 ,'Ie inches
2.70 (Lcfs (

2.538 hr-s;,', :~
.~ ,.',~

INPUT FOR: CGRWS-U2

STORM :
Dist.=SCS Type 'b ' - 6 Hr
Depth = 2.10 inches
Duration = 6.00 hrs

OUTPUT SUMMARY

WATERSHED :
Area = 5.96 acres

CN = 78.00
Time conc.= 0.099 hrs

•

Runoff depth
Initial abstr
Peak flow =

at time

0.54150
0.56410

2.92
2.521 hrs

inches
inches

cfs ( 0.48565 iph )



EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM OUTPUT

BASED ON SCS CURVE NUMBER METHODOLOGY

. 
.• ,j~:

INPUT FOR: CGRWS-U3
---------------------------------------------------------

•

STORM :
Dist.=sCS Type 'b' - 6 Hr
Depth ~ 1.40 inches
Duration = 6.00 hrs"

'WATERSHED :
Area = 50.68 acres
". CN';;;' 78.00
Time' conc'. = 0.186' hrs

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

'C'

OUTPUT SUMMARY . - ..--------------------------------------------------------
Runoff depth
Initial abstr
Peak flow ~

at time

0.19110 inches~'

0.56410 inches
5.62 cfs' ( 0.11007

2.604 - hrs
iph ) •

INPUT FOR: CGRWS-U4

STORM :
oist.=SCS Type 'b' - 6 Hr
Depth = 1.40 inches
Duration = 6.00 hrs

OUTPUT SUMMARY

. WATERSHED :
- Area = 9 . 18 acres

CN = 78.00
Time conc.= 0.072 hrs

Runoff depth
Initial abstr
Peak flow =

at time

0.19110
0.56410
1.35

2.515 hrs

inches
inches

cfs ( 0.14565 iph )

•



• EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM OUTPUT

BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: CGRWS-U5
-------------------------------~---------------------- ---

STORM :
Oist.=SCS Type 'b ' - 6 Hr
Depth = 2.10 inches

. Duration = 6.00' hrs

WATERSHED :
Area = 83.32 acres

CN = 80.00 ..
• Time conc.= 0.243.,hrs

----------------~----------------------------------------

OUTPUT SUMMARY
--------------------------------------------------------

---------------------------------------------------------~,

iph )0.47851

inches
inches

,cfs'. (
hrs

0.62439, ;
,. , 0.50000

40.20
2.592

Runoff depth
Initial abstr
Peak flow =

at time•
INPUT FOR: CGRWS-U6

STORM :
Dist.=scS Type 'b ' - 6 Hr
Depth = 1.40 inches
Duration = 6.00 hrs

WATERSHED :
Area = 174.58 acres

CN = 75.00
Time conc.= 0.346 hrs

OUTPUT SUMMARY
--------------------------------------------------------

--~~-~~~-----------~~--~-----------~~-----------~-~-~-~-~•
Runoff depth
Initial abstr
Peak flow =

at time

0.13224
0.66667
7.56

3.598 hrs

inches
inches

cfs ( 0.04293 iph )



EARTHFAX ENGINEERING, INC.
HYOROGRAPH GENERATION PROGRAM OUTPUT

BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: CGRWS-U7

--------------------------------------~-----------~--- ---

•

STORM :
. Dist.=scS Type 'b' '.- 6 Hr
Depth = 2.10 inches
Duration = 6.00 hrs

WATERSHED :
Area =:. 1054.58 acres
. CN = 75.00
Time cone.= 0.694 hrs

------------------------------------~------------~---~---

--------------------------------------------------~---~-',.'.

OUTPUT SUMMARY

Runoff depth
Initial abstr
Peak flow =

at time

0.43100
0.66667

179.78
3.146 hrs

inches
inches

cfs ( 0.16906:" iph ) •----------------------------------------~-----~---~-----_.-'

INPUT FOR: CGRWS-U8

STORM :
Dist.=SCS Type 'b' - 6 Hr -,
Depth = 2.10 inches
Duration = 6.00 hrs

WATERSHED :
Area = 4.04 acres

CN = 75.00
Time conc.= 0.083 hrs

-------------------------------------------~-------~-----

OUTPUT SUMMARY
--------------------------------------------------------

---~--------~---~-----------------~---~--~~--~--------~-~

Runoff depth
Initial abstr
Peak flow =

at time

0.43100
0.66667
1.54

2.512 hrs

inches
inches

cfs ( 0.37714 iph )

•



• EARTHFAX ENGINEERING, INC.
HYOROGRAPH GENERATION PROGRAM OUTPUT

BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: CGRWS-U9
----------------------------------------------------~- ---

\'j

STORM :
Dist.=SCS Type 'b' - 6 Hr
Depth = 2.10 inches
Duration = 6.00 hrs

OUTPUT SUMMARY

WATERSHED :
Area =. 29.38 acres

CN = 75 •.00
Time conc.= 0.102 hrs

•
Runoff depth
Initial abstr
Peak flow =

at time

0.43100 ,~ inches
0.66667_, ,,~" inches
10.82 cfs (

2.530 hrs

,." "; .."'1'".

0.36535 iph )

INPUT FOR: CGRWS-U10

STORM :
Dist.=sCS Type 'b' - 6 Hr
Depth = 2.10 inches
Duration = 6.00 hrs

OUTPUT SUMMARY

WATERSHED :
Area = 3.95 acres

eN = 75.00
Time conc.= 0.048 hrs

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

--~~-----------------------------------------------------

•
Runoff depth
Initial abstr
Peak flow =

at time

0.43100
0.66667
1.60

2.509 hrs

inches
inches

cfs ( 0.40080 iph )



EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM OUTPUT

BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: CGRWS-R1

•

STORM :
Dist.=SCS Type 'b' ~ 6 Hr
Depth = 2.10 inches
Duration= 6.00 hrs

WATERSHED :
, Area = 7.05 acres

eN = 80. OOe, :,>"
Time conc.= : 0:. 060 .. hrs

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

OUTPUT SUMMARY

-------------------------------------------~---------- ---

Runoff depth
Initial abstr
Peak flow =

at time

0.62439 -- inches
0.50000 -inches
4.24 . cfs (

2.512 hrs

. :_.~,j.'.

0.59712" iph )
."_ .:1 ~. £~ •

INPUT FOR: CGRWS-R2

STORM :
Dist.=SCS Type 'b' - 6 Hr
Depth = 2.10 inches
Duration = 6.00 hrs

OUTPUT SUMMARY

oF :.

WATERSHED :
Area = 21.89~· acres

CN = 80.00
Time conc.= 0.100 hrs

Runoff depth
Initial abstr
Peak flow =

at time

0.62439
0.50000
12.59

2.520 hrs

inches
inches

cfs ( 0.57062 iph )

•



•
EARTHFAX ENGINEERING, INC.

HYDROGRAPH GENERATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: CGRWS-R3

---~-------------------------------------------------- ---
STORM :

Dist.=SCS Type 'b' - 6 Hr
Depth = 2.10 inches
Duration = 6.00 hrs

WATERSHED :
Area = 11.58 acres

CN = 80.00
Time conc.= 0.301 hrs

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

OUTPUT SUMMARY

•
Runoff depth
Initial abstr
Peak flow =

at time

0.62439
0.50000
5.18

2.649 hrs

inches
inches

cfs ( 0.44321 iph )

INPUT FOR: CGRWS-R4

STORM :
Dist.=SCS Type 'b' - 6 Hr
Depth = 1.40 inches
Duration = 6.00 hrs

WATERSHED :
Area = 1.56 acres

CN = 80.00
Time cone.= 0.031 hrs

.' •
~

OUTPUT SUMMARY \

----------------------------------------------~-;~~-~-- \

Runoff depth 0.23824 inches.. ¢t.C"
Initial abstr o. 50000 inches'" ~ !-lq~ \.
Peak flow = 0.35 cfs ...· ( ¥19.3~ \, l.'Pn )\

at time 2.505 hrs ,to:_ .. '.,.
,. VI ,_.."

---------~-------------------------~~~~--- --~~~~~~---~~
••".'...... • r "
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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

DNERSION CONTRIBUTORY TOTAL DRAINAGE DESIGN DISCHARGE
DITCH WATERSHED AREA (Acres) (cfs)

CGRD-1 CGRWS·U1 20.48 2.70

CGRD-2 CGRWS-U3 50.68 5.62

CGRO·3b CGRW$·U4,U5 92.5 41.55

CGRD·3c CGRWS-U4,US.R4 94.06 41.90

---- Ill' 1 .. A "'0 .. "'''
eGRO-S CGRWS·U6.U7 1229.16 222.90

CGRO-6 CGRWS-U6.U7 1229.16 222.90

CGRD·10 CGRWS-U9.R3 40.96 3.43

Note: See Table~ for information on diversion ditches 3a. 7. 8 and 9.
.~-~ ~
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/ADAPTED FROM HYDRAUt.IC CHART 712- II,
HYORAUt.IC DESIGN CRITERIA, CORPS OF !

/ENGINEERS
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FOR STONE WEIGHING
165 LeS. PER CU. F1:

ADAPTED FROM REPORT OF
SUeCOMMITTE ON SLOPE
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ENGINEERS PROC. JUNE 1948
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•
Size of Stone that will Resist Displacement for Various
Velocities and Side Slopes (U. S. Department of Transportation,
1978).



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

Worksheet Name: CASTLSGATE AREA

comment: CGRD-1

solve For Depth r. ~:

: " .~. '~'

'(

i. " ~., ','. ,.~

... :,., ...... , " \.~' ".,".1. Wt~ • _ :";.

- .
<:~. ,.!." '. _.. '. t '~•

Given Input Data:

Bottom width.....
Left Side Slope..
Right Side Slope.
Manning's n .
Channel Slope .
Discharge .

Computed Results:

Depth III ..

Velocity .
Flow Area ...•....
Flow Top Width ...
Wetted Perimeter.
critical Depth .
critical slope .
Froude Number .

3.00 ft . i'-' ,.;V-
__ 3.00:1 (H:V) ':. ... '. c c..MA'" .

~1 ·3.00:1 (H:V)',? ~-M'-~ c.I,..O~
0.035 .. .... ................ ..
0.2700 ft/ft . ~... .', .~
2.70 cfs ,.. .. I'

~.~ ., • ::..~ ,I.

0.14 ft
5.52 fps
0.49 sf
3.86 ft
3.90 ft
0.27 ft
0.0303 ft/ft
2.73 (flow i~ s~p~rcriti~alj

~' ,'~ • 1'" ..

;. \ .. 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

IJr

•
worksheet Name: CASTLSGATE AREA

comment: CGRD-1

Solve For Depth

;"

r::

Given Input Data:

Bottom width .•.••
Left Side Slope ••
Right Side Slope.
Manning's n ••••••
Channel Slope ••••
Discharge ••••••••

Computed Results:

Depth ..
Velocity•••••••••
Flow Area ..••••••
Flow Top Width •••
Wetted Perimeter.
critical Depth•••
critical Slope•••
Froude Number ••••

C''' ..

, ~,

3.00 ft ~
:':..c..or<- •3.00:1 (H:V) -t/£'-L-

3.00:1 (H:V),:rr- c~
tJ ' - .~

0' 0. 035 0' ,.
"0.1100 ft/ft ~., .1,, __ ••

2.70cfs'C

0.18 ft
4.11 fps
0.66 sf

,.; J" ~:.. ',. , i I"

4.11f~.
4 .. 17 ft --:;'''; '~""~!t'

.,......
0.27 ft c., ~

0.0303 ft/ft .
1.81 (flow is Supercritical) ,

., :....
'\ LI."'"

•

Open Channel Flow Module, Version 3.2 (e) 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-2

Solve For Depth

Given Input Data:

;.

Bottom width•••••
,Left Side Slope ••
Right Side Slope.
Manning's n •.••••
Channel Slope .•••
Discharge •••..•.•

computed Results:

Depth ~ -
Velocity•••.•••••
Flow Area ••••.•••
Flow Top width •••
Wetted Perimeter.
critical Depth •••
critical Slope •••
Froude Number ••••

3.00 ft
~ 3.00: 1 (H: V)

3.00:1 (H:V)
0.035 ,.
0.3000 ft/ft ....-~fo4~1J'- 5'~
5.60 cfs

0.21ft'
-7.32 fps
0.77 sf
4.26 ft
4.33 ft
0.41 ft
0.0270ft/ft - .
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 Channel - Uniform flow

Worksheet Name: CASTLSGATE AREA

Comment: CGRD-2

Solve For "Depth

Given Input Data:

Bottom width .••••
Left side Slope..
Right Side Slope.
Manning's n ••••••
Channel Slope ••••
Discharge .••.•..•

Computed Results:

~ ,..

3.00 ft
3.00: 1 (H:V)
3.00:1 (H:V)
0;035
0.0400 ft/ft
5.62 cfs

....'.•

•

Depth............ 0.37 ft
Velocity......... 3.68 fps
Flow Area •••••• ~. 1.53 sf,
Flow Top width .•• ' u __ 5.23 ft
Wetted Perimeter. (,5.,35 ft
Critical Depth... '0.41 ft
critical Slope... 0.0270 ft/ft .." _ _
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-3b

Solve For Depth

7 t!.'. ...

."- .~ -~

•

Given Input Data:

Bottom Width •••••
Left Side Slope ••
Right Side Slope.
Manning's n ••••••
Channel Slope ••••
Discharge ••••••••

computed Results:

Depth..••...•....
Velocity •••••.•••
Flow Area ••••••••
Flow Top Width •••
Wetted Perimeter.
critical Depth•••
critical slope•••
Froude Number ••••

3.00 ft
3.00:1 (H:V)
3.00:1 (H:V)
0.035
0.0500 ft/ft

41.55 cfs.

0.99 ft ~

7.04 fps
5.91 sf
8.94 ft
9.26 ft
1.23 ft
0.0203 ft/ft
1.53 (flow is

,:V/
. ~,J .
o. .

de,..!' .. ;. .
1"'. r'vv"" <

.:,'t.:,) (

-, .','-';

"w,,-'

super6~itical) "

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



2.4

Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow •

Worksheet Name: CASTLE GATE

Comment: RECLAMATION CHANNEL CGRD-3b

Solve For Depth

Given'Input Data:

~~: ..

~' '.. ...... \

~ ,.1-

. \. .~. .
·w_ \. ..Bottom width •••••

Left Side Slope ••
Right Side Slope.
M • I
ann~ng s n .••..•

channel Slope•..•
Discharge •••.•..•

computed Results:

Depth .
Velocity•••••...•
Flow Area •••.••.•
Flow Top width •••
Wetted Perimeter.
critical Depth •••
critical Slope .•.
Froude Number •...

3.00 ft
3.00:1 (H:V) "'"

-3.00:1 (H:V) i~~

0.035' .,,,". " ~r', 1=w1'\.
0.1000 ft/ft.e-- M~ '. ,~'j)£,: ,:'

41.55 cfs :5~'1 ~\~:P' Sr~,""'C

J""~HD'b •

0.83 ft
9.06 fps.:::.-
4.59 sf
8.00 ft .. ,r' " \',
8.27 ft' _';;f:.. ~";' ","-::n,~:

, ,.
1. 23ft . ~', ~., "'-', j: ~l ~ __ .~;

-0.0203 ft/ft ... i! ~ ,-.1:';' ,-

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-3c

Solve For Depth

Given Input Data:

•

Bottom width•••••
Left side Slope ••
Right Side Slope.
Manning's n ••••••
Channel Slope ••••
Discharge••••••••

Computed Results:

Depth .
Velocity•••••••.•
Flow Area ••••••••
Flow Top width •••
Wetted Perimeter.
Critical Depth•••
Critical Slope•••
Froude Number ••••

3.00 ft
3.00:1 (H:V)
3.00:1 (H:V)
0.040
0.1400 ft/ft

41.90 cfs

0.82 ft ~
9.31 fps
4.50 sf
7.94 ft
8.20 ft
1.23 ft
0.0265 ft/ft
2.18 (flow is

~. de.:;,...J -r.::£\='\ UMr',... r

Supercritical) •

open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708 •
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3D-
Trapezoidal Channel Analysis & Design

Open Channel - Uniform flow

Workshe :t Name: CASTLEGATE AREA •

•

14.00 ft
1. 00: 1
1. 00: 1
0.03
O. 00 ft/ft
7 6 cfs

O. I ft..::.- MA¥, fc.-ow """'Di7"+1
2.80 ps
2.70 s

14.38 ft
14.54 ft

0.21 ft
0.0226 ft/ft:
1.14 (flow is

Bottom Widt .....
Left Side Sl e ..
Right Side 510
Manning's n ••...
Channel Slope .•.•
Discharge .••..••.

Depth ....•••..••
Velocity ••• ~. .. .•
Flow Area. •• • ..•
Flow Top W· th•.•
Wetted Fe ~meter.

critica Depth .•.
Criti 1 Slope•.•
Fro e Number ••••

comment: C

Solve

Computed Results:

Given

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

Worksh t Name: CASTLEGATE AREA

Comment:

Solve For

O.
5.05
1.50

14.21
14.30

0.21 ft
0.0226 ft/ft
2.74 (flow is

Depth ..•••.....•
Velocity. . • • •• .•
Flow Area... . •.•
Flow Top w' th ...
Wetted P imeter.
Critic Depth .••
crit' al Slope•••
Fr de Number ••••

Bottom Wid
Left Side Sl
Right Side Sl e.
Manning's n •..••
Channel Slope ....
Discharge ••••.•.•

computed Results:

Given

•

•

< \ ~ .. ""."

~!\:\ . ----- /"
Open Channel Flow Module, Version 3.2 Cc) r 90 ~
Haestad Methods, Inc. * 37 Brookside Rd\* W terbury, 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••..•
Left Side Slope .•
Right side Slope.
Manning's n •••.••
Channel Slope ••••

"Discharge ••.•.••.
".,' >

18.00 ft
1.50:1 (H:V)

"1.50:1 (H:V)
0.040
0.0200 ft/ft~

222.90 efs ~ ..

F·,: .'.•

Computed Results:

Depth .
Velocity••.•.•.••
Flow Area •....•..
Flow Top Width•••
Wetted Perimeter.
critical Depth••.
Critical Slope...
Froude Number••••

.A- :"t.O~~~~1.65 ft ~ }A..n~l t-'\l,n'" r"

6.60 fps
33.75 sf
22.95 ft ".
23.94 ft-
1.61 ft
0.0219 ft/ft
o•96 (flow is Suberi ticalL;"

Q
4'~. 11.

17'? 78

•
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-5 (EXISTING)

•

. .
Mh)MlJM."~ ~

• r. • •. .;._

5~'I ""\l-1'P1'A"'i' ~c; G-N

Solve For Depth

Given Input Data:

Bottom Width .....
Left Side Slope .•
Right Side Slope.
M

• ,
ann~ng s n •.•.•.

Channel Slope ••••
Discharge••••.•••

computed Results:

Depth .••.........
Velocity••••.•...
Flow Area •...•..•
Flow Top Width•..
Wetted Perimeter.
Critical Depth •..
Critical Slope ..•
Froude Number ••.• ·

18.00 ft .',
l. 50: l' (H:V) .J.,

l.50:1 (H:V)
0.040
0.1000 ft/ft --

222.90 cfs

1. 02 ft
11.13 fps
20.02 sf
21.07 ft ,:L-" ,
21.69 ft - :.<~.'I-,~, ;~-

1.61 ft ".c':,;o, '.),-
.0.0219 ft/ft ' , . !;)~>:'- '- ".~).

2.01 (flow is Supercritical) •

Open Channel Flow Module, Version 3.2 (e) 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 AREA

comment: CGRD-6

Solve For Depth

Given Input Data:

•

Bottom Width ..•.•
Left Side Slope ••
Right Side Slope.
Manning's n •••...
Channel Slope••.•
Discharge •••.••••

Computed Results:

Depth "..
Velocity ••••••.••
Flow Area ••••..••
Flow Top Width •••
Wetted Perimeter.
critical Depth .••
critical Slope•.•
Froude Number ••••

18.00 ft
3.00:1 (H:V)
3.00:1 (H:V)
0.035
0.0200 ft/ft e-- MIN 11'''I.!J/'''' S vO?(..

222.90 cfs

1 . 47ft -- M.41<./ M tl "'""L ~ ,p:.,"Tf'1
6.79 fps

32.81 sf
26.79 ft
27.27 ft
1. 54 ft
0.0169 ft/ft
1.08 (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 AREA

comment: CGRD-6

Solve For Depth

Given Input Data:

Bottom width .••••
Left Side Slope ••
Right Side Slope.
Manning's n •...••
Channel Slope .•••
Discharge ••••••••

18.00 ft
3.00:1 (H:V)
3.00:1 (H:V)
0.035
0.0600 ft/ft e- Mh, ''''-1JI'.I\ ;$v,H £:,.

222.90 cfs l/J.st- ~~ ,....~1)

Computed Results:
,.:.~ ,.~

..... -~ \

1.07 ft
f .. .4.'f M V\. VfC...f..,OCIT'j9.81 ps..;-.. t"'V l I oUt

22.71 sf
24.42 ft
24.77 ft
'1"~ 54 ft
0.0169 ft/ft
1.79 (flow is Supercritical)

Depth..........•.
Velocity ••.••••••
Flow Area •••••.••
Flow Top width •.•
Wetted Perimeter.
critical Depth •••
Critical Slope ..•
Froude Number •••••

•
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)

STORM : .
Dist.=scS Type 'b'- 6 Hr
Depth = 1.40 inches
Duration = 6.00 hrs

OUTPUT SUMMARY

WATERSHED :" ~

Area. = 6.20 acres
eN. = 78.00

Time,conc.=. 0.084 hrs

--------------------------------------------------------.' ". ...

•

•

Runoff depth
Initial abstr
Peak flow =

at time

0.19110
0.56410
0.88

2.520 hrs

inches. ',;
inches .. .._

cfs C"~ 0 .,14123 ,: iph )

~ .... , .. _.'~ .



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 •. '
Manning's n .••••• ·
Channel Slope·•••• · .
Discharge ••••••••

Computed Results:

Depth•••••...••••
Velocity••••••-•••
Flow Area•••••••• ·
Flow Top Width •••
Wetted Perimeter.
critical Depth.~.

Critical Slope;..-."
Froude Number ••••

3.00 ft
1.20:1 (H:V)
1.20:1 (H:V)
0.030
0.1000 ft/ft
0.88 cfs ..... _..• -..~

0.09 ft
3.08 fps
0.29 sf
3.22 ft ,"" ,
3.29 ft .,: f.

0.14 ft .,. ,
0.0270 ft/ft·,--, _ ..
1.82 (flow is Supercritical) •

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

•



• Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CASTLEGATE AREA

comment: CGRD-10

Solve For Depth

Given Input Data:

_. v

Bottom width •••••
Left Side Slope ••
Right Side Slope.
Manning's n ••••••

"Channel Slope ••••
Discharge••••••••

Computed Results:

3.00 it
1.20:1 (H:V)
1.20:1 (H:V)
0.030
0.0100 it/it
0.88 cfs

•
'Depth••••• ,•••••••. " ,_..._00.,18 ft
Velocity.-. • • • • • • • 1.49 fps
Flow Area........ 0 • 59 sf
Flow Top width... 3.44 ft
Wetted Perimeter. 3.57 ft
Critical Depth... 0.14 ft
Critical Slope... 0.0270 ft/ft
Froude Number.... 0.63 (flow is SUbcritical):: _.:. •. _.

•
Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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• •
CASTLE GATE PREPARATION PLANI AREA

RECLAMATION CHANNEL SUMMARY

•

Reclamation Minimum Side Slopes Minimum Maximum Minimum Maximum Flow Freeboard Maximum Minimum
Channel Bottom (H:V) Channel Bottom Bottom Slope Depth Ut) Velocity 1ft/e) Riprap 050

Width Depth Slope (%) Uti (in)
Iftll•1 (ft) (%1

CGRD-1 3 3:1 1.2 27 11 0.2 1.0 5.52 3Cc1

CGRD-2 3 3:1 1.4 30 4 0.4 1.0 7.32 5101

CGRD-3b(MS)lI>I 3 3:1 2.0 10 5 1.0 1.0 9.06 7101

CGRD-3b(SSJIbl 3 3:1 2.0 16 10 < 1.0 > 1.0 - 12Cd1

CGRD-3c 3 3:1 2.0 24 14 O.S 1.2 - 18Cd1

CGRD-4 14 1:1 1.2 21 3 0.2 1.0 5.05 2Cc1

CGRD-5(MSI 18 1.5:1 2.7 10 2 1.7 1.0 11.13 14Cc1

CGRD-5(SSJ 18 1.5:1 2.7 14 10 < 1.7 > 1.0 - 1Sldl

CGRD-6 18 3:1 2.5 6 2 1.5 1.0 9.81 4Cc1

CGRD-l0Iol 3 1.2:1 1.2 10 1 0.2 1.0 3.08 3 101

IoJ

1bI

CcI

r"
lor

Note:

Minimum bottom width mea8ured at minimum depth from top of channel.
MS .. mild slope. 55 .. steep slope.
Rlprap 050 calculated by using the Searcy method developed for the U.S. D.O.T..
Riprep 050 celculated by using the Simons et el./05M steep slope design methodology.
Temporary Reclamation channel (Phase I onlyl.

See Table 3.4-21 for information on raclamation diversions 3a, 7,8 and 9.



CASTLE GATE PREPARATION PLANT AREA RECLAMATION CHANNELS
RIPRAP AND FILTER BLANKET VOLUMES

CHANNEL RIPRAP LENGTH PERIMETER RIPRAP RIPRAP FILTER FILTER
050 Un.) (ft.) (ft.) THICKNESS VOLUME (te) THICKNESS VOLUME

(in.) (in.) (fe)

eGRD-1 3 275 10.6 6 1,458 6 1,458

CGRD·2 5 200 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 15.6 15 4,875 7 2,275

CGRD-3c 18 300 15.6 23 8,970 11 4,290

CGRD-4 2 1,400 15.7 6 10,990 6 10,990

CGRD-5(MS) 14 250 27.7 28 8,079 1al 14 4,0401bl

CGRD-5(SS) 18 1,050 27.7 23 27,873(81 11 13,331 (bJ

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)lcl (2,890

tons)ldl

Notes:

•

Assumes that 50% of the riprap currently lining the existing channel can be reused.
Assumes that new filter material will be required along only 50% of the existing channel.
Assumes a riprap in-place density of 140 pcf.
Assumes a filter in-place density of 130 pcf.

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 volume calculations.

• •



•
. "

Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name:' CASTLEGATE AREA

Comment: CGRC-1

Solve For Depth

Given Input Data:

4-7

•

Bottom width •••••
M • Iannlong s n ••••••
Channel Slope ••••
Discharge••••••••

Computed Results:
Depth...•••......
velocity •••••••••
Flow Area ••••••••
Flow Top Width•••
Wetted Perimeter.
Critical Depth •• ~

Critical Slope •••
Froude Number •.••

5.00 ft
0.024
0.0100 ft/ft
8.64. cfs

- r·"

0.50 ft
3.45 fps
2.50 sf
5.00 ft
6.00 ft
0.45 ft
0.0137 ft/ft
0.86 (flow is SUbcritical)

•
Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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HEADWATER DEPTH
FOR BOX CULVERTS

WITH INLET CONTROL

(I) (2) (3)
EXAMPLE 8 9 10

5'.2' Bo. 0·75 c'o 7 8
0/8 • 15 ,,'otn, ___ 7 8

6
Inlot

HW H'III 6 7D ,.., ,
6

(I) 1,75 3,5 !5
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(3) IDS 4.1 4

4
3

3
3
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Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

worksheet Name: CASTLEGATE AREA

comment: CGRC-2

•
Solve For Actual Depth

Given Input Data:
Diameter••••••••••
Slope•............
Manning's n •••••••
Discharge •.•••••••

Computed Results:"
Depth ••.•..• -. ••• til •

Velocity••.•••••••
Flow Area ..•••••••
critical Depth••••
critical Slope•.••
Percent Full .•••••
Full Capacity••••• '
QMAX @. 940 .•••••••
Froude Number •••••

5.00 ft
0.1000 ft/ft
0.014

41.90 cfs

0.79 ft
20.86 fps
2.01 sf
1.81 ft
0.0038 ft/ft

15.90 %
764.76 cfs
822.66 cfs
. 4.96 (flow is Supercritical)'

'. •

Open Channel Flow Module, Version 3.2 (e) 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 .•••••••••
Slope * .

Manning's n •••••••
Discharge •••••••••

Computed Results:
Depth .
Velocity ..•...•.••
Flow Area ••.••••••
critical Depth••••
critical Slope .•••
Percent Full ••••••
Full capacity•••••
QMAX @.94D ••••••••
Froude Number •••••

7.00 ft
0.0500 ft/ft
0.024

222.90 cfs

2.57 ft
17.38 fps
12.82 sf

3.90 ft
0.0116 ft/ft

36.75 %-"
773.76 cfs
832.33 cfs

2.22 (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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*****************************************************************
-- SEDPC --

SEDIMOT II MODEL FOR THE IBM PC/XT
CONVERTED BY TECH ENGINEERING INC.

VERSION 1.10 NOVEMBER 17,1983
*****************************************************************

*****************************************************************
*****************************************************************

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

*****************************************************************
*****************************************************************

*****************************************************************
* ** THE FOLLOYING VALUES ARE NOW PREDICTED BY SEDIMOT II. *
* THEY CAN BE FOUND IN SUMMARY TABLES. *
* 1. PERIOD OF SIGNIFICANT CONCENTRATION *
* 2. VOLUME YEIGHTED 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 *
* ** ALL CONCENTRATIONS ARE IN ML/L. *
* *
*****************************************************************
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• *********************************************

WATERSHED IDENTIFICATION CODE

POND 011, 25-YEAR, 6-HOUR STORM

*********************************************

******************** INPUT RAINFALL PATTERN ********************

,-y-
1:7::.

•

VALUE

1
2
3
4
5
6
7
8
9

10
-11

12
13

DEPTH

.00

.06

.13

.22

.37

.96
1.12
1.25
1.34
1.42 -,
1.48
1.54
1.60

TIME

.00

.50
1.00
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00

INPUT PARTICLE SIZE-PERCENT FINER DISTRIBUTIONS

SIZE,MM .250 .100 .050 .010 .005 .001
.000

PCT FINER NO. 1 100.000 50.000 35.000 19.000 15.000 6.000
-.000 -'"

, ,-

*********************INPUT VALUES*********************

•

STORM DURATION
PRECIPATION DEPTH
SPECIFIC GRAVITY ' -
LOAD RATE EXPONENT FACTOR
SUBMERGED BULK SPECIFIC GRAVITY

6.00 _HOURS
1.60 INCHES
2.50
1.50
1.25



* * * * * * * * * * * * * * * * * * * * * * *
JUNCTION 1, BRANCH 1, STRUCTURE 1

* * * * * * * * * * * * * * * * * * * * * * *

*** HYDRAULIC INPUT VALUES FOR SUB~ATERSHEDS ***

•
~ATER

SHED
AREA CURVE
ACRES NUMBER

TC
HR

TT ROUTING COEFFICIENTS UNIT
HR K-HRS X HYDRO

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

1
2

11.58
33.42

80.00
75.00

.301

.262
.000
.000

.000

.000
.00
.00

2.0
3.0

*** SEDIMENT INPUT VALUES FOR SUB~ATERSHEDS ***

WATER SEG SOIL LENGTH SLOPE CP PART SURF
SHED NUM K FEET PCT VALUE OPT COND
---------------------------------------~~~------------._--_.~---------------

1 1 .00 .0 .00 .000 1.0 .0
2 1 .00 .0 .00 .000 1.0 .0

* * * COMPUTED VALUES FOR INDIVIDUAL WATERSHEDS * * *
WATERSHED PEAK FLOW

(CFS)
RUNOFF

(INCHES)
SEDIMENT DIAM DELIVERY DELIVERY

TONS (MM) RATIO 1 RATIO 2 •1
2

1.81
1. 78

.34

.20
.00
.00

.042

.021
.664
.525

1.000
1.000

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

***** SUMMARY TABLE FOR TOTAL WATERSHED *****

PERIOD OF SIGNIFICANT CONCENTRATION...
VOLUME WEIGHTED AVERAGE SETTLEABLE

CONCENTRATION DURING PERIOD OF

·9.30 HRS

RUNOFF VOLUME
PEAK DISCHARGE
AREA
TIME OF PEAK DISCHARGE
BETA
RAINFALL EROSITIVITY FACTOR
PEAK CONCENTRATION
PEAK SETTLEABLE CONCENTRATION
PEAK SETTLEABLE CONCENTRATION
TOTAL SEDIMENT YIELD
REPRESENTATIVE PARTICLE SIZE
TIME OF PEAK CONCENTRATION

...

...

.8930
3.0451

45.0000
2.70

1.0000
7.34

.00

.00

.00
.0000
.0001

.00

ACRE-FT
CFS
ACRES
HRS

EI UNIT
MG/L
ML/L
MG/L
TONS
MM
HRS

•



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 HOUR
PERIOD .00 ML/L

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

POND RESULTS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

***** CONTROL VARIABLES OPTIONS *****

FLOW FRACTN ISDO NRHP NSP NCSTR

• 3 0 2 500 12 2

***** DROP SPILLWAY INPUTS *****
---------------------------~.~--

ENTRANCE LOSS COEFFICIENT - '1.0000
BEND LOSS COEFFICIENT - .5000
WEIR COEFFICIENT - 3.1000
ORIFICE COEFFICIENT .6000
MANNING COEFFICIENT .0240
BARREL DIAMATER 15.00 .INCHES
RISER DIAMETER - 15.00 INCHES
LENGTH OF PIPE 58.30 FEET
VERTICAL HEAD DROP 3.90 .. FEET

•



***** BASIN GEOMETRY ***** •STAGE AREA AVERAGE DEPTH DISCHARGE CAPACITY
(FT) (ACRES) (FT) (CFS) (ACRES-IT)

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

.00 .016 .00 .00 .00
1.00 .025 .89 .00 .02
3.00 .037 2.57 .00 .08
5.00 .053 4.09 .00 .17
7.00 .069 5.52 .00 .29
9.00 .089 6.85 .00 .45

11.00 .105 8.17 .00 .65
13.00 .130 9.43 .00 .88
15.00 .157 10.60 .00 1.17
16.00 .178 11.14 .00 1.34
17.00 .202 11.62 5.91 1.53
18.00 .230 12.06 8.36 1. 74

***** STORM EVENT SUMMARY *****

.-. ~-

TURBULENCE FACTOR
PERMANENT POOL CAPACITY
DEAD STORAGE
TIME INCREMENT OUTFLOW
VISCOSITY
INFLOW RUNOFF VOLUME
OUTFLOW ROUTED VOLUME
STORM VOLUME DISCHARGED (PLUG FLOW)
POND VOLUME AT PEAK STAGE
PEAK STAGE
PEAK INFLOW RATE
PEAK DISCHARGE RATE
PEAK INFLOW SEDIMENT CONCENTRATION
PEAK EFFLUENT SEDIMENT CONCENTRATION
PEAK EFFLUENT SETTLEABLE CONCENTRATION
PEAK EFFLUENT SETTLEABLE CONCENTRATION
STORM AVERAGE EFFLUENT CONCENTRATION
AVERAGE EFFLUENT SEDIMENT CONCENTRATION
BASIN TRAP EFFICIENCY
DETENTION TIME OF FLOW WITH SEDIMENT
DETENTION TIME FROM HYDROGRAPH CENTERS
DETENTION TIME INCLUDING STORED FLOW
SEDIMENT LOAD DISCHARGED
PERIOD OF SIGNIFICANT CONCENTRATION
VOLUME WEIGHTED AVERAGE SETTLEABLE

CONCENTRATION DURING PERIOD OF
SIGNIFICANT CONCENTRATION

VOLUME WEIGHTED AVERAGE SETTLEABLE
CONCENTRATION DURING PEAK 24 HOUR

1.00
1.336
20.00

.10
.009
.893
.893
.893

1.427
16.476
3.045
2.815

.00

.00
.0000

.00

.00

.00
-***********

.39

.39

.39

.00
-10.90

.00

ACRE-FT
PERCENT
HRS
CM**2/SEC
ACRE-IT
ACRE-IT
ACRE-IT
ACRE-IT
IT
CFS
CFS
MG/L·
MG/L
ML/L
MG/L
MG/L
MG/L
PERCENT
HRS
HRS
HRS
TONS

HRS

ML/L

•

•



PERIOD .00 ML/L

• ARITHMETIC AVERAGE SETTLEABLE
CONCENTRATION DURING PERIOD OF
SIGNIFICANT CONCENTRATION .00 ML/L

ARITHMETIC AVERAGE SETTLEABLE
CONCENTRATION DURING PEAK 24 HOUR
PERIOD .00 ML/L

*** RUN COMPLETED ****

•
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••
SPILLWAYS: Hec vs Hp for Various Lengths, L

b =100 ft
2=2
n =0.04

Case 1

NOMENCLATURE

s Critical specific energy
head - ft

s Energy head of the water
in the reservoir above the
spillway crest - ft

= Difference in the elevation
of the water surface in the
reservoir and the spillway
crest - ft

s Length of the spillway
upstream from the control
cection ~ ft

L
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Surface

........
o

10.0-+od-JH-\---\--\-'t-'r++-\

9.0 -+.....+~~I-+---'t---'t--\--'r-+--\

8.0 -+o:::-\.+-;-::"t--\~~P\,<:\-"'~

15.0

--
(J
Q)

3.0J:

1 -• 0

UI
Q)

! ;,
~ 2.0

I.O-i~--+-""""'\---'+~+~~-¥~~--T-~-T-~--"i'~,..--""'-'\

O.9 --to:;:-'........"~-.\---lr.----;.---"l:--'t--T-.,.,,.--'----'l:-""'--.1lr--"t"--'t--'--->r"""""'c--"I:--'~~

0.8 -+o:::::-~~~""""~""""::::>r-;-"t----;.-;----'t---'T-~""",=:--'T--'\--'\--~-'\.

REfERENCE

Values of Hp• ft

U. S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

STANDARD owe. NO.

ES- 171
ENGINEERING DIVISION· DESIGN UNIT SHEET_l_DF....;..;:IO,--_

DATE 2·67



~\I-U+ -k, ~ ~~~J ~,-fur.- ~ ~ ~~

t-i<'1' =[( I.s b+ ~ 1-l.~\lls.o] {(, rJ

wk~ 6 ... ~ I

-t =- ,;;}-: I ~ d-

EARTHFAX ENGINEERING, INC.
ENGINEERS I SCIENTISTS

PROJECT Uc. -I'W -I€ PAGE 32. OF 00
COMPUTED 17'az....J DATE ~~( ,112-
CHECKED DATE

•

•

(st~)
~, (fc) Ue~ (k) ~( (ft;Is') It=e (ft~/s ')

7,:; "'O~7.£ 0 0 0
&.1 rOO,&" I I o.lfS 'B,r S,d-
3. 3 (00'18", -; 0."+ I g.-. 0 q.d-
%-s 00 ,&-.S 0, %'; ;)33. ~ ,~.~

8",7 (00'16.7 ,.olf 3d7.1 00,4
&.1 00'18.1 /. d-8' 4,+7. I 30,0
'1. 0 ~O1~'O 1,3d. ~~~. 1 31.1e

A.~~o af~W:a 'be±
fiN-+t.oM(fu ----- U>< $ulk.ct 3r .,.
b.t~ s.J,;;V\- ~ dS-~, lo-t"y'" ~~~ =: I. Co LY-. (M'tlkr d J.) "73)
~r'- tU.\-l<·11~ ~ SCS_7~.0 (~----d1~ff:~ 6'r-- TO "'of ~s ,.1(.)

1iV\U..- 'I'v,u-e~ of o~ ,J(O(f~ - 0,1' hr
No. of j \A \'\. (. .f..wc-c; =- 1 --_

ND. of- b{~s ::. 1.
~~~ ~ ~ ~J(o. ~ ~ (~~ ~ rou-H'(!-~

~J(l)1 o....+-,~ h J ~~). ~(ess ~ &e.J I eel,s.

~c. Ql~~~ of~ .em~ ~~ _:: d-'S

Gref. -tor J.\~~I t,\A.i;(j" se.J. J.cJ..:. I. ~

. ~~rY\.U~ ~~~ lr~'JO ~ I,~~
6f~V\- ~J-L dAstlb~! .

bi~ (LM-) 'A h"-if
0, d-l; lOO
0.10 9?
O. o~ "$~

0.0 I 1'1
o.eos I~

D,CO I 0
0.000 I 0



EARTHFAX ENGINEERING. INC.
ENGINEERS / SCIENTISTS

PROJECT UL: - JSO - J~PAGE 33 OF 0D
COMPUTED 1?PJl...J DATEl:O~{ 1'714:

•

! I I
!

, I I

CHECKED DATE



EARTHFAX ENGINEERING, INC.
ENGINEERS I SCIENTISTS

PROJECT UC -/9) - 18 PAGE 3 4- OF bQ
COMPUTED~ DATE b? Auf 1'1'1>
CHECKED DATE

No, of ShL+"'reS ~ 1 (~.~) •

~S+fl.H.~(.eS rolA.+;~ PZJ~ ~ MJ. ¢ (1M' ~sk~
~u.,~N' S I)-(' j"t lA ,-f.u:;..s)

~o I of SU~wks W<;. ": d-- ( f -ed.'u w.J..) J Ll~d..hk(kJ)

Cq Wf.-g \ ~ ~4VJ~- fZ2 {CCiWs:. - U 10

(Xt r(evi~ ,ks ',~ tW.s~)

bz;!a -For Sl.\kwks kJ i (feJ~rM..J) - L6 LJ~ - ']2.1 ~ cqws- ~2-

Ar-ea. 0=. d~, q ~c

eN :=: 80

700 ft = d-~ ~c..
d-,sft/s

::: 0.07% h-(

T :: 0.100 -+ 0,078c..

~bw-e:b.crW z. (c~wS -u,O)
(1A~$.J.wW)

h= ~, 'i5' ~c. .

CN" 7~

. T" =- o,o~8 h("

•

s.uJ., ~J c.ILs, • W.F~ = ¢ Cia ~HJS 4.d)

'P~ f~~:

':be~ ~co ~ ~Vh.L ao"~
Ou~ W~Wfe:wJ ~ £s1Aff'eu

L~-~~vM~ -_
sf~ - =rea j.J(:. ~ £.U pa IOof ~~ cJ.c. frl'?fG'V- 2"SSu~S •

~ ~ 1-0 ~W() c.r.e~~ pfloY to sl-z"tv'-.
~o. of tAt-·fllv•.I.O......) 5t;((~ f~~~ ----;0 2-

S1~ - ebSC~tr~ {AA(H. ~ W 1'0 ro of -+ws cJ.c,



•

•

,,
j

I.

15-8

f--- f
.+--- ~ ... ,'.'

-"- ~, .. -""""f - ..... , .....j.

1IO ,
~ ..,t-'-'-'-+--+"""""I

40 I I

VELOCITY IN FEET PER seCONO

Figure l5.2.--Velocities for upland method of estimating Tc

... - .... -,- ,-~~ ...-



•

•

oso

PROJECT UC -/)'0 -,~ PAGE '3L, OF 60
COMPUTED%W DATE ~ ~{ 12-
CHECKED

0.10

"'?O~J) , '2..

( n-~o..1"'rT'-'I"" TIC N )

0,00
t),o-l----../-.-r-----r---,-----r-----r----=:1

0
.•

0, z.o O.~ o.t/o
Are?; (?C)

t,D

~.o

1·0

~,o

(P,D

EARTHFAX ENGINEERING, INC.
ENGINEERS / SCIENTISTS



•
*****************************************************************

-- SEDPC --
SEDIMOT II MODEL FOR THE IBM PC/XT
coNVERTED BY TECH ENGINEERING INC.

VERSION 1.10 NOVEMBER 17,1983
*****************************************************************

*****************************************************************
*****************************************************************

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 OF 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 SEDIHOT 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 *
* S. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATION *
* DURING PEAK 24 HOUR PERIOD *
* *
* ALL CONCENTRATIONS ARE IN ML/L. *
* *
******************************************************************

*********************************************

WATERSHED IDENTIFICATION CODE

POND 012, 2S-YEAR, 6-HOUR STORM

*********************************************



********************

VALUE

INPUT RAINFALL PATTERN ********************

DEPTH TIME •
1
2
3
4
5
6
7
8
9

10
11
12
13

.00

.06

.13

.22

.37

.96
1.12
1.25
1.34
1.42
1.48
1.54
1.60

.00

.50
1.00
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00

INPUT PARTICLE SIZE-PERCENT FINER DISTRIBUTIONS

SIZE,MM .250 .100 .050 .010 .005 .001
.000

PCT FINER NO. 1 100.000 50.000 35.000 19.000 15.000 6.000
.000

•

•



• *********************INPUT VALUES*********************

STORM DURATION
PRECIPATION DEPTH
SPECIFIC GRAVITY
LOAD RATE EXPONENT FACTOR
SUBMERGED BULK SPECIFIC GRAVITY

=
""
=
=
=

6.00
1.60
2.50
1.50
1.25

HOURS
INCHES

* * * * * * * * * * * * * * * * * * * * * * *
JUNCTION 1, BRANCH 1, STRUCTURE 1

* * * * * * * * * * * * * * * * * * * * * * *

*** HYDRAULIC INPUT VALUES FOR SUBWATERSHEDS ***

WATER
SHED

AREA
ACRES

CURVE
NUMBER

TC
HR

TT ROUTING COEFFICIENTS
HR K-HRS X

UNIT
HYDRO

*** SEDIMENT INPUT VALUES FOR SOBWATERSHEDS ***

•

1
2

WATER
SHED

1
2

28.94
3.95

SEG
NOM

1
1

80.00
78.00

SOIL
K

.00

.00

.178

.048

LENGTH
FEET

.0

.0

.000

.000

SLOPE
PCT

.00

.00

.000

.000

CP
VALUE

.000

.000

.00

.00

PART
OPT

1.0
1.0

2.0
3.0

SURF
COND

.0

.0

* * * COMPUTED VALUES FOR INDIVIDUAL WATERSHEDS * * *

WATERSHED PEAK FLOW
(CFS)

RUNOFF
(INCHES)

SEDIMENT DIAM DELIVERY
TONS (MM) RATIO 1

DELIVERY
RATIO 2

1
2

5.64
.95

.34

.28
.00
.00

.056

.100
.752

1.000
1.000
1.000

•

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



***** SUMMARY TABLE FOR TOTAL WATERSHED ***** •---------------------------------------------
RUNOFF VOLUME - .9022 ACRE-FT
PEAK DISCHARGE • 5.9437 CFS
AREA = 32.8900 ACRES
TIME OF PEAK DISCHARGE "" 2.60 HRS
BETA - 1.0000
RAINFALL EROSITIVITY FACTOR "" 7.34 EI UNIT
PEAK CONCENTRATION - .00 MG/L
PEAK SETTLEABLE CONCENTRATION "" .00 ML/L
PEAK SETTLEABLE CONCENTRATION - .00 MG/L
TOTAL SEDIMENT YIELD - .0000 TONS
REPRESENTATIVE PARTICLE SIZE = .0001 MM
TIME OF PEAK CONCENTRATION "" .00 HRS

PERIOD OF SIGNIFICANT CONCENTRATION"" -7.00 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 HOUR
PERIOD - .00 ML/L

•

•



• * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

POND RESULTS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

***** CONTROL VARIABLES OPTIONS *****

FLOW

3

FRACTN

o

1500

1

NRHP

500

NSP

12

NCSTR

2

***** BASIN GEOMETRY *****

STAGE AREA AVERAGE DEPTH DISCHARGE CAPACITY
(FT) (ACRES) (FT) (CFS) (ACRES-FT)

-------------------------------------------------------------
.00 .085 .00 .00 .00

2.00 .169 1.67 .00 .25
4.00 .264 3.22 .00 .69
6.00 .350 4.69 .00 1.30
7.00 .403 5.40 .00 1.68
7.50 .430 5.75 .00 1.89
8.10 .460 6.16 5.20 2.15
8.30 .470 6.30 9.20 2.25• 8.50 .484 6.43 14.20 2.34
8.70 .493 6.57 20.90 2.44
8.90 .505 6.70 30.00 2.54
9.00 .508 6.77 31.60 2.59

•



***** STORM EVENT SUMMARY ***** •-------------------------------
TURBULENCE FACTOR = 1.00
PERMANENT POOL CAPACITY - 1.BB6 ACRE-FT
DEAD STORAGE = 20.00 PERCENT
TIME INCREMENT OUTFLOW ... .10 BRS
VISCOSITY = .009 CM**2/SEC
INFLOW RUNOFF VOLUME ... .902 ACRE-FT
OUTFLOW ROUTED VOLUME .. .902 ACRE-FT
STORM VOLUME DISCHARGED (PLUG FLOW) ... .902 ACRE-FT
POND VOLUME AT PEAK STAGE ... 2.053 ACRE-FT
PEAK STAGE .. 7.B76 FT
PEAK INFLOW RATE ... 5.944 CFS
PEAK DISCHARGE RATE .. 3.255 CFS
PEAK INFLOW SEDIMENT CONCENTRATION ... .00 MG/L
PEAK EFFLUENT SEDIMENT CONCENTRATION = .00 MG/L
PEAK EFFLUENT SETTLEABLE CONCENTRATION - .0000 M.L/L
PEAK EFFLUENT SETTLEABLE CONCENTRATION - .00 MG/L
STORM AVERAGE EFFLUENT CONCENTRATION - .00 MG/L
AVERAGE EFFLUENT SEDIMENT CONCENTRATION - .00 MG/L
BASIN TRAP EFFICIENCY ... ****** PERCENT
DETENTION TIME OF FLOW WITH SEDIMENT .. .62 BRS
DETENTION TIME FROM HYDROGRAPH CENTERS = .62 BRS
DETENTION TIME INCLUDING STORED FLOW ... .62 BRS
SEDIMENT LOAD DISCHARGED = .00 TONS
PERIOD OF SIGNIFICANT CONCENTRATION = -11.30 HRS
VOLUME WEIGHTED AVERAGE SETTLEABLE

CONCENTRATION DURING PERIOD OF
SIGNIFICANT CONCENTRATION = .00 M.L/L

VOLUME WEIGHTED AVERAGE SETTLEABLE •CONCENTRATION DURING PEAK 24 HOUR
PERIOD - .00 KL/L

ARITHMETIC AVERAGE SETTLEABLE
CONCENTRATION DURING PERIOD OF
SIGNIFICANT CONCENTRATION .00 ML/L

ARITHMETIC AVERAGE SETTLEABLE
CONCENTRATION DURING PEAK 24 HOUR
PERIOD .00 KL/L

*** RUN COMPLETED ****

•
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MAGLIOCCHINO•
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\P011ESON User: ANTHONY

Date: 08-27-1992 Time: 10:32:32
POND 011 - EMERGENCY SPILLWAY ONLY

Storm: 1.60 inches, 25 year- 6 hour, SCS 6 Hour
Hydrograph Convolution Interval: 0.1 hr

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

SUBWATERSHED/STRUCTURE INPUT/OUTPUT TABLE
=============~========~======================

-Hydrology-

JBS SWS Area
(ac)

CN UHS Tc
(hrs)

K
(hrs)

x
Base
Flow
(cfs)

Runoff
Volume
(ac-ft)

Peak
Discharge

(cfs)
==~=~====~======~============================~====~=====~======================

111 1
111 2

111 structure

111 Total IN
111 Total OUT

11.58 80
33.42 75

Type:
45.00

45.00

M
S

Pond

0.301 0.000 0.000
0.262 0.000 0.000

Label: POND 011

0.0
0.0

0.32
0.57

0.89

0.89
0.89

1.81
1. 77

3.10
2.96

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

•

•
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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\P011ESON User: ANTHONY MAGLIOCCHINO

Date: 08-27-1992 Time: 10:32:32
POND 011 - EMERGENCY SPILLWAY ONLY

storm: 1.60 inches, 25 year- 6 hour, SCS 6 Hour
Hydrograph Convolution Interval: 0.1 hr

===========================
POND INPUT/OUTPUT TABLE

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

J1, B1, Sl
POND 011

Drainage Area from J1, B1, 51, 5W5(S)1-2:
Total Contributing Drainage Area:

DISCHARGE OPTIONS:

45.0 acres
45.0 acres

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:l (Left and Right)
Bottom Width (ft)

POND RESULTS:

Emergency
Spillway

98.0
10.0

2 2
6.0

Permanent
Pool

(ac-ft)
==========

1.5

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

•

•



=======================• IN
OUT

Runoff
Volume
(ac-ft)

0.89
0.89

Peak
Discharge

(cfs)

3.10
2.96

Peak
Elevation

Hydrograph
Detention Time

(hrs)
==========================

98.3 0.00

*******************************************************************************

•

•



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\P011ESON User: ANTHONY MAGLIOCCHINO

Date: 08-27-1992 Time: 10:32:32
POND all - EMERGENCY SPILLWAY ONLY

storm: 1.60 inches, 25 year- 6 hour, SCS 6 Hour
Hydrograph Convolution Interval: 0.1 hr

=============================
ELEVATION-DISCHARGE TABLE

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

J1, B1, Sl
POND all

Elevation
=========

81.00
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

Drainage Area from J1, B1, 51, 5W5{s)1-2:
Total Contributing Drainage Area:

Emergency
spillway

(cfs)

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

45.0 acres
45.0 acres

Total
Discharge

(cfs)
=====::::::=

0.0
0.0
0.0
0.0

0.,o.
o.
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0 .•o.
0.0
0.0
0.0



4~{~o
9S.50 5.9 5.9
9S.60 7.1 7.1
9S.70 9.5 9.5

~
.SO 12.3 12.3
.90 15.4 15.4

9.00 lS.4 lS.4
*******************************************************************************
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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\P011ESON User: ANTHONY

Date: 08-27-1992 Time: 10:32:32
POND 011 - 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, B1, Sl
POND 011

MAGLIOCCHINO ~

Drainage Area from J1, B1, 51, SWS(s)1-2: 45.0 acres
Total Contributing Drainage Area: 45.0 acres

SW#l: Emergency Spillway

Elev Stage Area capacity Discharge
(ft) (ac) (ac-ft) (cfs)

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

81.00 0.00 0.02 0.00 0.00
81.50 0.50 0.02 0.01 0.00
82.00 1.00 0.03 0.02 0.00
82.50 1.50 0.03 0.03 0.00
83.00 2.00 0.03 0.05 0.00 •83.50 2.50 0.03 0.06 0.00
84.00 3.00 0.04 0.08 0.00
84.50 3.50 0.04 0.10 0.00
85.00 4.00 0.04 0.12 0.00
85.50 4.50 0.05 0.15 0.00
86.00 5.00 0.05 0.17 0.00
86.50 5.50 0.06 0.20 0.00
87.00 6.00 0.06 0.23 0.00
87.50 6.50 0.06 0.26· 0.00
88.00 7.00 0.07 0.29 0.00
88.50 7.50 0.07 0.33 0.00
89.00 8.00 0.08 0.37 0.00
89.50 8.50 0.08 0.41 0.00
90.00 9.00 0.09 0.45 0.00
90.50 9.50 0.09 0.50 0.00
91.00 10.00 0.10 0.54 0.00
91.50 10.50 0.10 0.59 0.00
92.00 11.00 0.10 0.64 0.00
92.50 11. 50 0.11 0.70 0.00
93.00 12.00 0.12 0.76 0.00
93.50 12.50 0.12 0.82 0.00
94.00 13.00 0.13 0.88 0.00
94.50 13.50 0.14 0.95 0.00
95.00 14.00 0.14 1.02 0.00
95.50 14.50 0.15 1.09 0.00
96.00 15.00 0.16 1.17 0.00 ~96.50 15.50 0.17 1.25 0.00
97.00 16.00 0.18 1. 33 0.00
97.50 16.50 0.19 1.42 0.00
98.00 17.00 0.20 1.52 0.00 stage of SW#l



S) ) b::>
Peak stage98.25 17.25 0.20 1.58 2.96

98.50 17.50 0.22 1.63 5.88
98.60 17.60 0.22 1.65 7.06
98.70 17.70 0.22 1.67 9.52

•
• 80 17.80 0.22 1.69 12.29
.90 17.90 0.23 1.72 15.35

99.00 18.00 0.23 1.74 18.37
*******************************************************************************

•
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•
Trapezoidal Channel Analysis & Design

Open Channel - Uniform flow

Worksheet Name: POND 011 - N. INLET

Comment: RECLAMATION POND 011 - NORTH INLET

Solve For Depth

Given Input Data:

•

Bottom Width ••••.
Left Side Slope ••
Right Side Slope.
Manning's n ••••••
Channel Slope ••••
Discharge ••••••••

Computed Results:

Depth••.....••.••
Velocity •••••••••
Flow Area ••••••••
Flow Top Width•••
Wetted Perimeter.
Critical Depth •••
critical Slope •••
Froude Number ••••

2.50 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.035
0.2600 ft/ft
1. SO cfs

0.13 ft
5.11 fps
0.35 sf
3.01 ft
3.07 ft
0.24 ft
0.0317 ft/ft
2.63 (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: POND 011 - S. INLET

Comment: RECLAMATION POND 011 - SOUTH INLET

Solve For Depth

Given Input Data:

•
Bottom width .....
Left Side Slope .•
Right Side Slope.
Manning's n ...•••
Channel Slope .•.•
Discharge •••..•••

Computed Results:

Depth •.•••..... ~ .
Velocity••••....•
Flow Area ••••.•.•
Flow Top Width ..•
Wetted Perimeter.
critical Depth•.•
critical Slope•••
Froude Number ••••

2.00 ft
1. 20: 1 (H:V)
1. 20: 1 (H:V)
0.035
0.4300 ft/ft
1. 70 cfs

0.12 ft
6.43 fps
0.26 sf
2.30 ft
2.38 ft
0.27 ft
0.0318 ft/ft
3.34 (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: POND 011 - OUTLET

Comment: RECLAMATION POND 011 - PRINCIPLE OVERFLOW

•

Solve For Actual Depth

Given Input Data:
Diameter ••...•••••
Slope .......•••.••
Manning's n .••••••
Discharge •••••••••

Computed Results:
Depth .
Velocity ••••••••••
Flow Area •••••••••
critical Depth ••••
Critical Slope ••••
Percent Full .•••••
Full capacity•••••
QMAX @.94D ••••••••
Froude Number •••••

1.50 ft
0.0150 ft/ft
0.022
2.82 cfs

0.63 ft
3.98 fps
0.71 sf
0.64 ft
0.0146 ft/ft

42.17 %
7.60 cfs
8.18 cfs
1.02 (flow is Supercritical)

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



Trapezoidal Channel Analysis & Design
Open Channel - uniform flow

worksheet Name: POND 011 - SPILLWAY

Comment: RECLAMATION POND 011 - EMERGENCY SPILLWAY

Solve For Depth

Given Input Data:

•
Bottom Width .....
Left Side Slope .•
Right Side Slope.
Manning's n .••..•
Channel Slope ••.•
Discharge ••..••.•

Computed Results:

Depth .
Velocity••...••.•
Flow Area •.•••.•.
Flow Top width ••.
Wetted Perimeter.
Critical Depth •..
Critical Slope •••
Froude Number .•••

6.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.035
0.3300 ft/ft
2.96 cfs

0.10 ft
4.98 fps
0.59 sf
6.38 ft
6.43 ft
0.19 ft
0.0321 ft/ft
2.88 (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: POND012 INLET

Comment: RECLAMATION POND 012 - INLET

Solve For Depth

Given Input Data:

57J&r0

•

Bottom Width•.•.•
Left Side Slope ••
Right side Slope.
Manning's n .•••••
Channel Slope ••••
Discharge•••.••••

Computed Results:

Depth .•..•.•.••••
Velocity.......•.
Flow Area .•.•••.•
Flow Top Width •••
Wetted Perimeter.
critical Depth •••
critical Slope •••
Froude Number ••••

3.00 ft
3.00:1 (H:V)
3.00:1 (H:V)
0.035
0.0500 ft/ft
5.94 cfs

0.36 ft
4.05 fps
1.47 sf
5.16 ft
5.28 ft
0.43 ft
0.0268 ft/ft
1.34 (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: POND012 SPILLWAY

Comment: RECLAMATION POND 012 - SPILLWAY OUTLET

Solve For Depth

Given Input Data:

•
Bottom width ....•
Left Side Slope ..
Right Side Slope.
Manning's n ••...•
Channel Slope ...•
Discharge••...•..

Computed Results:

Depth..••........
Velocity •••...•••
Flow Area .•.•.•.•
Flow Top Width ..•
Wetted Perimeter.
Critical Depth••.
Critical Slope ..•
Froude Number •••.

6.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.035
0.5000 ft/ft
3.26 cfs

0.09 ft
5.88 fps
0.55 sf
6.36 ft
6.40 ft
0.20 ft
0.0315 ft/ft
3.51 (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: TYPICAL DIVERSION/BERM DESIGN

Solve For Depth

Given Input Data:

•
Bottom Width•.•.•
Left Side Slope ••
Right Side Slope.
Manning's n .•.•.•
Channel Slope••••
Discharge •••..•••

Computed Results:

Depth.•••........
Velocity••• -••••••
Flow Area ••••••••
Flow Top Width•••
Wetted Perimeter.
Critical Depth •••
critical Slope •••
Froude Number••••

8.00 ft
2.00:1 (H:V)
5.00:1 (H:V)
0.030
0.0100 ft/ft
3.43 cfs

0.23 ft
1.73 fps
1.99 sf
9.58 ft
9.66 ft
0.17ft
0.0242 ft/ft
0.67 (flow is SUbcritical) •

Open Channel Flow Module, Version 3.2 (e) 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: TYPICAL DIVERSION/BERM DESIGN

Solve For Depth

Given Input Data:

•

Bottom Width ..•••
Left Side Slope ••
Right side Slope.
Manning's n ••••••
Channel Slope ••••
Discharge ••••••••

Computed Results:

Depth .
Velocity •••••••••
Flow Area ••••••••
Flow Top width •••
Wetted Perimeter.
critical Depth•••
Critical Slope .••
Froude Number ••••

8.00 ft
2.00:1 (H:V)
5.00:1 (H:V)
0.030
0.0300 ft/ft
3.43 cfs

0.16 ft
2.45 fps
1.40 sf
9.14 ft
9.20 ft
0.17 ft
0.0242 ft/ft
1.10 (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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RECLAMATION ALTERNATIVE SEDIMENT CONTROL MEASURES

SUMMARY AND CALCULATIONS

CASTLE GATE PREPARATION PLANT
CARBON COUNTY, UTAH

, >

•

•

,..,..~... :::, t ..

Prepared for

AMAX COAL COMPANY
Castle Gate Mine

Carbon County, Utah

Prepared by

EARTHFAX ENGINEERING. INC.
Midvale. Utah

September 4. 1992



Appendix 3.4N
Castle Gate Mine
Preparation Plant

September 1992 •
RECLAMATION ALTERNATIVE SEDIMENT CONTROL MEASURES· SUMMARY

Three sedimentation ponds will be used within the disturbed area of the Preparation

Plant during reclamation. However, it is not feasible to route the storm runoff from the entire

reclaimed area to those three ponds (011,012 and 013). Therefore, silt fences will be used

as alternative sediment control (ASe) structures, along with other ASC measures to protect

reaches of streams/channels whose precipitation runoff crosses reclaimed areas but does not

flow to one of the ponds. ASC measures involving soil preparation and seeding will be used

throughout the reclaimed area. An explanation of all the ASC measures is included in section

3.4-4(4). Calculations were performed using the Universal Soil Loss Equation to quantify the

benefits of implementing the various ASC measures. Those calculations form the majority of

this appendix.

The Universal Soil Loss Equation (A = RKLSCP), combined with the concept of delivery

ratio (Y = A * D), was developed under specific limitations. Although its application to the

Preparation Plant area stresses those limitations in regard to area; slope, and land use, this

evaluation method is widely accepted for the purposes of evaluating potential sheet flow and

rill sediment erosion. Erosion within natural stream channels and the reclaimed channels was

not considered in this analysis. It is assumed that the structure of the undisturbed channels

and the riprap, in the reclamation channels will prevent appreciable scour during a 10-year 6

hour storm event. The goal of this analysis was not to quantify the total sediment loads to

the reclamation channels, but only to asses the relative benefit of implementing the various

ASe options.

•

Two stream reaches were selected as being representative in terms of the sediment

load from both undisturbed and reclaimed areas that can be expected along channels in the

Preparation Plant area. A 700 foot reach along the upper section of CGRD-5 in Barn Canyon

was evaluated. The· south side of reclamation channel CGRD-3C was also analyzed to

007/004 3.4N-1 •
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ascertain relative sediment loads to the stream. Only erosion from a portion of watershed

CGRWS-R4 travels to the south side of the channel, with no undisturbed contributing

watershed areas (See Exhibit 3.A-3A).

Two sets of comparisons were performed to evaluate the ASC measures. Sediment

erosion was calculated for a discrete storm event of six hour duration and a return period of

ten years, and also on an annual basis. The rainfall 'R' factors selected were 17 (Barfield et.

al., 1983, Fig.5.11) and 11 (Israelson et. aI., 1984) respectively. A summary of these

comparisons comprises Table 3AN -A1.

The erodibility factor, 'K', was determined from a map entitled "State of Utah Soil

Erodibility Index (K)". A value of 0.15 corresponds to the location of the Preparation Plant.

The LS factor was calculated using the following formula from Barfield et. al. (1983, EQ.

• 5.10):
LS = (I172.6)m * ((430x2 + 30x + 0.43)/6.613)

where x = sin(slope angle)

I = length of the slope along which deposition will not occur

m = 0.5 for slopes greater than or equal to 5%

The following cover factors, 'C', were chosen to reflect the characteristics of each

sediment control measure:

a Bare soil, C = 1.3 (Barfield et. aI., 1983, Table 5.8)

o Ripped soil, C = 0.8 (Barfield et. al., 1983, Table 5A)

a Wood fiber mulch slurry, C = 0.05 (Barfield et. aI., 1983, Table 5.8)

a Undisturbed native soil, C = 0.07 (SCS, 1977)

An efficiency of 75% was assumed for filter fabric (silt) fences (Mirafi, Inc., Product #1 OOx).

• 007/004 3.4N-2



TABLE 3.4N-A1

CASn.E GATE PAEPARAllON PlANT RECt»AATION AlTeWATIVE SEOUENT CONTROL MEASUflES

WATERSHED Af8Il HelgH: Horiz. Pra/. Slope AnrJe Slope AngI8 Field Slope Slope LS K Undlaturbed sa to Sill 10 S.to Sill 10
(Ac) dRise dSIope tl') (dag} Length (It) Factorm Factor FlICIof Bed. Prod. .1IeIlm- 8IIeIlm - .beam- .1IeIlm -

1ft) Length 1ft) Baregotnd Ripped Mulched Siltlence
10-YEAR e-HOUR STORM (TOOIII {T0n8} {Tona} {TONI
PREPARATION PLANT

EAST SIDE OF UPPER CGRD-5
RECLAIMED AREA 2.10 «1.0 220.0 18.2 10.3 224 0.5 5.2 0.15 108 3(1.1 22.2 1.4 0.3
UNDISTURBED AREA (U7) 7.30 21ll1.0 450.0 84.4 32.8 535 0.5 58.7 0.15 7ll.4 70.4 70.4 7e.4 lD.l
TOTAl 78.4 112.0 DB.7 77.8 lD.4

CGRO-3C - SOUTH SlOE
RECL.AlMED AREA 0.73 50.0 300.0 10.7" U 3004 0.5 U 0.15 0.7 12.7 7.8 0.5 0.1

(TON)

1.0
57.3
58.3

0.4

(CuFl)

22
1273
12llG

ANNUAL EROSION
PREPARAliON PLANT

EAST SIDE OF UPPER CGRD-5
RECLAIMED AREA 2.10 «1.0 • 220.0 18.2 .. 10.3 224 0.5 5.2 0.15 1.3 23.4 14.4 O.D 0.2 0.7 Ie
UNDlSTURBED AREA (U7) 7.30 2IllI.0 450.0 84.4 32.8 535 0.5 58.7 0.15 411.5 4D.5 411.5 G.5 12.4 37.1 824
TOTAL 50.7 72.8 as.8 50.4 12.11 37.8 840

CGRD-SO - SOUTH SIDE
'0-_.;

W RECLAIMED AREA 0.73 50.0 300.0 le.7 D.5 ·304 0.5 5.3 0.15 0.4 8.2 5.t 0.3 0.1 0.2 4

~
Z SOIL COND111ON 'C'FACTOR ' P'FACTOR DEUVERV RAllOI
(,J BARE 1.3 1.0 UNDlSTURBEO AREA 1.0

RIPPED 0.8 RECL.AlMED AREA 1.0
MULCHED 0.05
UNDSTURBED 0.07

EROOIBIUTYFACTOR. K 0.15

RAINFALLFACTORS
10-VA O-HR STORM 17 ,.
ANNUAl.. 1t

~--'
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•

•

The control practice factor, 'P', was assumed equal to 1.0 since the land use is not

for crops (SCS, 1977). A conservative sediment delivery ratio, 'D', of 1.0 was assumed for

all undisturbed and reclaimed areas, since they are smaller than ten acres in area.

Conclusions

Table 3.4N-A1 summarizes the results of the above described calculations. The

implementation of each sediment control measure substantially reduces the amount of

sediment erosion from the reclaimed areas, to the point that the mulch theoretically inhibits

soil loss more effectively than the undisturbed ground cover. The silt fences provide

additional protection to the streams by trapping an additional 75% of sediment. In general,

the undisturbed areas contributing sediment to the stream channels through silt fences are

larger than the reclaimed areas. Accordingly, most of the sediment erosion will occur from

the undisturbed area. In the case of the upper reach of CGRD-5, approximately 98% of the

sediment loss trapped by the silt fences is from the undisturbed areas. Thus, the background

sediment loss overshadows the sediment loss from the reclaimed areas once the wood fiber

mulch is in place. It should be noted that the combination of the surface sediment controls

on the reclaimed areas and the silt fences along the channels reduces the silt load from the

reclaimed areas to the streams by 84% from what it would naturally be if the same reclaimed

areas were undisturbed and in their natural state.

Calculations to determine the adequacy of a single layer fence system were performed.

The results indicate that a single layer system will be adequate. The spacing of the fences

will have to vary depending on location and the grade of the reclaimed ground surface

adjacent to the channel. In all cases, the silt fences shall generally be constructed in

accordance with Figures 3.4-1 and 3.4-2 with the fences parallel to the contours.

Additionally, the fences should be constructed with sufficient projected overlap, and the

length of the fence segments should correspond to the spacing and orientation of those

segments along the channel.

007/004
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Figure 5.11. Relation between depths and duration of Type II rainfall and single
storm erosion index. (Hotes et 31., 1973)
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390 CHAPTER 5

Appendix SA

Table 5.A.I Typical C Factor Values Reported in the Literature.·

Condition C factor

•
1.

2.

3.

4.

5.

6.

Bare soil conditions
freshly disked to 6-8 inches
after one rain
loose to 12 inches smooth
loose to 12 inches rough
compacted root raked
compacted bulldozer scraped across slope

same except root raked acroSS
rough irregular tracked all directions
seed and fertilize, fresh, unprepared seedbed

same after six months
seed, fertilize and 12 months chemical
not tilled algae crusted
tilled algae crusted
undisturbed except scraped
scarified only
sawdust 2 inches deep, disked in

Asphalt emulsion
1210 gallons/acre
605 gallons/acre
302 gallons/acre

Dust binder
605 gallons/acre
I 210 gallons/acre

Other chemicals
1000 Ib fiber glass roving with 6()..150 gallons/acre
Aquatain
Aerospray 70, 10 percent cover
Curasol AE
PVA
Terra-Tack
wood fiber slurry, 1400 lb/acre fresh
wood fiber slurry, 3500 Ib/acre fresh

Seedings l .
temporary, 0 to 60 days2
temporary, after 60 days
permanent, 2 to 12 months

Brush

1.00
0.89
0.90
0.80
1.20
1.20
0.90
0.90
0.64
0.54
0.38
0.01
0.02

0.66 - 1.30
0.76 -1.31

0.61

0.01-0.019
0.14 - 0.57
0.28 - 0.60

1.05
0.29 - 0.78

0.01 - 0.05
0.68
0.94

0.30·0.48
0.71-0.90

0.66
0.01 - 0.02

0.10

0040
0.05
0.05
0.35

•

1.
2.

•

If plantings are used with mulches, use the minimum C values.
If dry weather occurs at planting and emergence is a problem, extend the
0.60 days to a period when rainfall normally occurs. .
National Cooperative Highway Research Program, 1976.

•
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Figure 5.16b. Control factor, C, of surface mulching. (Chen, 1974)

Chemicals are also available for stabilizing the soil surface. C
values for selected chemicaJs are tabulated in Table 5.8. A more com
plete listing can be found in Table 5.A.1.

Table 5.8 Selected C Values reported in the literature. A comprehen~ve list is
given in Appendix SA.

Condition C factor

If plantings are used with mulches, use the minimum C values.
If dry weather occurs at planting and emergence is a problem, extend the
0·60 days to a period when rainfall normally occurs.

Bare soil conditions
compacted bulldozer scraped up and down 1.30

1.24 - 1.71

0.02
0.65 - 0.70

0040 - 0.66
0.05

DAD
0.01

•. 0.04 - 0.10

Seedings l

permanent, 0 to 60 days2
permanent, after 12 months

Excelsior blanket with plastic net

compacted rul
Asphalt emulsion

1250 gallons/acre
151 gallons/acre

Other chemicals
Petroset SB
wood fiber slurry, 1000 Ib/acre fresh

1.

2.

3.

, 4.

5.

1.

• 2.



II All values shown assume: (I) random distribution of mulch or vegetation. and (2) mulch of appreciable depth where it c;\ ist~

2/ Average fall height of waterdrops from canopy to soil surface: m=meters.

31 Portion of total-area surface that would be hidden from view by canopy in a vertical projection, (a bird's-eye view).

4/ G: Cover at surface ~s grass. grasslike plants, decaying compacted duff. or litter.

W: Co~er at surf~c~is mostiy broadleafherbaceous plarits (as weeds with liule lateral-root network near the surf;lce. anJ/
undecaycd residue.)

Table 5. Factor "C" for Various Quantities'of Mulch

;sc..~ 1'77

Mulch--adequately crimped into soil

bare areas
'A ton straw mulch per acre
Ifl"· ",.

*''' " " " "
I" " • III' "

IIf.z It .. It .. It

2 It .. It

3 It It

4" .. "

10

"C" Factor

1.0
.52
.35
.24
.18
.10
.06
.03
.02 •
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TABLE 1: GUIDE SPECIFICATION FOR
SILT FE~CE FABRIC

General Description: The fabric shall be a woven or nonwoven
fabric consisting of synthetic filaments or yarns formed into
a stable network such that the filaments or yarns retain
their relative position to each other. The fabric shall be
inert to commonly encountered chemicals and conform to the
properties in the following table.

•J
.'

FABRIC PROPERTY TEST tffiTHOD*

I. RESISTANCE TO INSTALLA
TION STRESSES
a. Grab Tensile Strength,

Ibs ASTM-D-1682
b. Grab Tens ile

Elongation, % ASTM-D-1682
c. Mullen Burst Strength,

psi ASTM-D~751
d. Trapezoid Tear

Strength, lbs ASTI1-D-2263
II. PERFORHA...~CE CRITERIA

DURING SERVICE LIFE
a. Slurry Flo~ Rate,

gal/min/ft VTM-5l-79
b., Retention Efficiency,% VTM-51-79

III. RESISTANCE TO ENVIRON-
MENT FACTORS

FABRIC
REQUIREMENTS

90

20

180

60

0.3
75

a.' Mildew, Rot Resistance,
% Strength Retention

b. Insect, Rodent
Resistance, %
Strength Resistance

c. Ultraviolet Resistance,
% Strength Retention

MTCC-30-74

MTCC-24-74

ASTM-D-1682
after 500 Xenon
Weatherorneter Hrs.

100

100

80

•
.J

* TEST ~ffiTHOD DESIGNATIONS:
ASTH: American Society of Testing and Uaterials
VTM: Virginia Dept. of Highways & Transportation

test method per Reference (3).
AATCC: American Association of Textile Colorist

and Chemists

111
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• POND CONSTRUCTION METHODS

CASTLE GATE COAL COMPANY

SEDIMENT POND 011

The following is a list of pertinent information concerning
the above referenced pond and the procedures used in the re
construction of the pond by E.I.S. Co.:

(1) The pond is incised - no embankments.

(2) The pond was cleaned out, deepened and widened. The
removed material was saturated and stored beneath
the plant beltline until dry enough to haul to the
refuse pile.

(3) Work to the pond consisted of enlarging the pond,
rip-rapping the inlets, lowering the primary over
flow, and adding an emergency spillway and channel
from the spillway to the natural drainage to the
north.

• ['r' .(4) No decant was added to the pond.
,..:. be:1.~

•

~ ....

: ,~.... -! ,.; ..

(5) Equipment used on the pond reconstruction was:

(a) Poclane 160 Trackhoe.
(b) International 100 Loader.
(c) Gas-powered hand compactor.
(d) International 150 Loader.
(e) Cat D-9 Dozer.
(f) 2 - 10 cu. yd. dump trucks.



SEDIMENT POND CERTIFICATION •
Company Name and Address

Permit Number

Pond Location

Pond Identification

CASTLE GATE COAL COMPANY

P.O. BOX 449

HELPER, UTAH 84526

ACT/007/004

CASTLE GATE

011

Certification Statement:

I hereby certify that I am experienced in the
construction of impoundments; I am qualified and authorized in the
state of Utah to inspect and certify the construction of
impoundments in accordance with the certified and approved design
for this structure; the materials and conditions required for
construction are in accordance with approved design and meet or
exceed the minimum design requirements; and, that inspections of
the impoundment were made during critical periods of the
construction by or under my direction in accordance wi th the
requirements of regulationR64S-301-S14.300.

•

•



•
POND: all

ITEM

POND INSPECTION REPORT
CASTLE GATE COAL COMPANY

(FINAL INSPECTION)

LOCATION: CASTLE GATE (Opper)

REMARKS

(1) Potential Safety Hazards

(2) Slope Stability

None noted.

Slopes appear stable.

Steep interior.

Pond mostly incised.

(3) Erosion
-.

. ~ '"._..
,: ;" None evident.

(4) Construction and Maintenance
~?Performance standards Pond cleaned and deepened.

Emerg. Spillway added.

_-.( 5) -.Recommendations/Comments Surveyed 10/6/91. Capacity at

Principle O.F.- 44,505 cu. ft.

Pond appears to meet design

.. '''' ""!
1,;- _

•

requirements.
-, L have performed the above inspection on this pond and
~ertify it to be a tr~e and accurate representation of

~' ,'- .'~~·a t ~ <tlii s" time .



POND: all

ITEM

POND INSPECTION REPORT
CASTLE GATE COAL COMPANY
(CONSTRUCTION INSPECTION)

LOCATION: CASTLE GATE (Upper)

REMARKS

•

(1) Potential Safety Hazards

(2) Slope Stability

____ ._< 3 ) Erosion

None noted.

Pond slopes appear stable.

Steep interior.

None evident.

•
(4) Construction and Maintenance

Performance Standards Removing material to deepen

___ '_____ pond & install spillway.

______ (5) Recommendations/Cornmen'ts Appears to meet reconstruction

design.

I have performed the -above inspection on this pond and
certify it to be a true and accurate representation of
at this time.
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POND CONSTRUCTION METHODS

CASTLE GATE COAL COMPANY

SEDIMENT POND 012A

~The following is a list of pertinent information concerning
the above referenced pond and the procedures used in the re
construction of the pond by E.I.S. Co.:

(1) The pond is incised - no embankments.

(2) The pond was cleaned. The removed material was
saturated and stored beneath the plant beltline
until dry enough to haul to the refuse pile.

(3) Work to the pond consisted of cleaning the pond,
lowering the principle overflow and adding an
emergency spillway on the south end.

(4) The pond had an existing decant .

(5) Equipment used on the pond reconstruction was:

•

-" ..

~',

~: ...,

(a) Poclane 160 Trackhoe.
(b) Case saoc Backhoe.
(c) Gas-powered hand compactor.
(d) International 100 Loader.
(e) 2 - 10 cu. yd. dump trucks.



SEDIMENT POND CERTIFICATION •
Company Name and Address

Permit Number

Pond Location

Pond Identification

CASTLE GATE COAL COMPANY

P.O. BOX 449

HELPER, UTAH 84526

ACT/007/004

CASTLE GATE

012 A

Certification Statement:

I hereby certify that I am ~xperienced in the
construction of impoundments; I am qualified and authorized in the
State of Utah to inspect and certify the construction of
impoundments in accordance with the certified and approved design
for this structure; the - materials and conditions required for
construction are in accordance wi th approved design and meet or
exceed the minimum design 'requirements; and, that inspections of
the impoundment were made during critical periods of the
construction by or under my direction in accordance wi th the
requirements of regulation R64S-301-514.300.

•

•



•
POND: 012A

ITEM

POND INSPECTION REPORT
CASTLE GATE COAL COMPANY

(FINAL INSPECTION)

LOCATION: CASTLE GATE

REMARKS

•

(1) Potential Safety Hazards

(2) Slope Stability

(3) Erosion

None noted.

Slopes appear stable.

Steep bank from upper road

on east side.

None evident .

(4) Construction and Maintenance
Performance Standards open-notch spillway added

on south end.

(?)Recomme~dations/comments Surveyed 9/29/91. Capacity at

Principle O.F.- 54,203 cu. ft.

Meets or exceeds design .

•

.1 have performed the above inspection on this pond and
c~rtify it tci~ea true and accurate representation of

. '-',a t this time .



POND: 012A

ITEM

POND INSPECTION REPORT
CASTLE GATE COAL COMPANY
(CONSTRUCTION INSPECTION)

LOCATION: CASTLE GATE

REMARKS

•

(1) Potential Safety Hazards

(2) Slope Stability

(3) Erosion._

None noted.

Slopes appear stable.

steep bank from upper road

on east side.

None evident.

•
(4) Construction and Maintenance

Performance Standards O.K. - Spillway under const-

ruction.

{S)RecomrnendationsjComrnents 90% complete. Dress up berm.

I have performed the above inspection on this pond and
certify it to be a true and accurate representation of
at this time.
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POND CONSTRUCTION METHODS

CASTLE GATE COAL COMPANY

SEDIMENT POND 012B

The following is a list of pertinent information concerning
the above referenced pond and the procedures used in the re
construction of the pond by E.I.S. Co.:

(1) The pond is incised on east side, with embankments
on west and south. Inlet is from north.

(2) The pond was partially cleaned. The removed
material was stored beneath the plant beltline
until dry enough to haul to the refuse pile.

(3) The pond was widened toward the road side. The
embankment was raised on the railroad side and
shifted to the west toward the railroad. The
embankment was compacted in 12" lifts by running
over the placed material with the loader and a
full bucket.

(4) The pond was deepened approximately 2' and lenth
ened by about 1/3. This was due to the presence
of 3 separate water lines within the pond construc
tion area which prevented further deepening or
widening.

(5) The principle overflow was removed. A decant and
emergency spillway were added. All small cut areas
were compacted with the hand compactor.

.....;. :.~'

A 0""''

~.'..

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

...",

(6) The embankment on the west was later raised again
and extended to the north. Native fill material
was hauled in to raise embankments. The material
was compacted in 12" lifts with a 5-ton roller.

(7) Equipment used on the pond reconstruction was:

•
(a) Poclane 160 Trackhoe.
(b) Case saQC Backhoe.
(c) Gas-powered hand compactor.
(d) International 100 Loader.
(e) 2 - 10 cu. yd. dump trucks.
(f) Cat D-3 Dozer.
(g) Rex 5-ton roller.



SEDIMENT POND CERTIFICATION •
Company Name and Address

Permit Nurnber

Pond Location

Pond Identification

Certification statement:

CASTLE GATE COAL COMPANY

P.O. BOX 449

HELPER, UTAH 84526

ACT/007/004

CASTLE GATE

012 B

I hereby certify that I am experienced in the
construction of impoundments; I am qualified and authorized in the •
state of Utah to inspect and certify the construction of
impoundments in accordance with the certified and approved design
for this structure; the materials and condi tions required for
construction are in accordance with approved design and meet or
exceed the minimum design requirements; and, that inspections of
the impoundment were made during critical periods of the
construction by or under my direction in accordance wi th the
requirements of regulation R645-301-S14.300.

•



•
POND: 0128

ITEM

POND INSPECTION REPORT
CASTLE GATE COAL COMPANY

(FINAL INSPECTION)

LOCATION: CASTLE GATE

REMARKS

•

(1) Potential Safety Hazards

(2) Slope Stability

(3) Erosion

(4) Construction and Maintenance
Performance Standards

(5) Recommendations/Comments

None noted.

Slopes appear stable.

Near vertical on east side.

Mostly incised-shallow pond.

None evident.

Pond completed. Embankment

raised approx. 2', and ex-

tended to north along inlet.

Surveyed 5/16/92. Capacity 'at

Spillway - 53,730 cu. ft.

Pond appears to meet design.

j:""". '::;::',......
"t;.r

~ :,/~ L ..~'t ~ .,' ".

"

•

I have performed the above inspection on this pond and do hereby
certify it to be a true and accurate representation of the pond
at this time.

(Signatur.a=;t;1RI:1w'1

I;:::;



POND: 012B

ITEM

POND INSPECTION REPORT
CASTLE GATE COAL COMPANY

(CONSTRUCTION INSPECTION)

LOCATION: CASTLE GATE

REMARKS

•

(1) Potential Safety Hazards

(2) Slope stability

(3) Erosion

None noted.

Slopes appear stable.

Near vertical 'on east side.

Mostly incised-shallow pond.

None evident.

•
(4) Construction and Maintenance

. Performance Standards Embankment being raised and

compacted with roller. Bank

__~(5J ._Recommendations/Comments

along inlet also being raised

to north.
Under reconstruction.

Compaction looks good.

Pond interior not modified.

I have performed the above inspection on this pond and do hereby
certify it to be a true and accurate representation of the pond

, - at .this time. ~~~"-



• SEDIMENT POND CERTIFICATION

Company Name and Address

Permit Number

Pond Location

Pond Identification

CASTLE GATE COAL COMPANY

P.O. BOX 449

HELPER, UTAH 84526

ACT/007/004

CASTLE GATE

012 B

•

i

•

Certification Statement:

I hereby certify that I am experienced in the
construction of impoundments; I am qualified and authorized in the
State of Utah to inspect and certify the construction of

-'i~poundmerits 'in-a~cordance with the certified and approved design
for this structure; the materials and conditions required for
construction are in accordance with ~pproved design and meet or
exceed the"minimum design requirements; and, that inspections of
the impoundment were made during critical periods of the
construction by or under my direction in accordance wi th the
requirements of regulation R645-301-S14.300.



POND: 012B

ITEM

POND INSPECTION REPORT
CASTLE GATE COAL COMPANY

(FINAL INSPECTION)

LOCATION: CASTLE GATE

REMARKS

•

(1) Potential Safety Hazards

-,

(2) Slope Stability

None noted.

Slopes appear stable.

Near vertical on east side.

Mostly incised-shallow pond.

(3) Erosion

• i. ~ .,.

s .
"3 ..

None evident.

•
,'~

·'(4) Constructfori and Maintenance
Performance' Standards Pond completed. Emergency

spillway and decant added.

(5) Recommenda~ions/comments

•~l ..p"

Surveyed 10/6/91. Capacity at

Spillway - 53,730 cu. ft.

Pond appears to meet design,

although it is longer .



•
POND: 012B

ITEM

POND INSPECTION REPORT
CASTLE GATE COAL COMPANY
(CONSTRUCTION INSPECTION)

LOCATION: CASTLE GATE

REMARKS

•

(1) Potential Safety Hazards

(2) Slope Stability

(3) Erosion

None noted.

Slopes appear stable.

Near vertical on east side.

None evident.

(4) Construction and Maintenance
Performance standards Pond under reconstruction.

Water and sewer lines are

limiting enlargement.

(5) Recommendations/Comments Lengthen pond to compensate

for inability to deepen due

to lines.

•

I have performed the above inspection on this pond and do hereby
certify it to be a true and accurate representation of the pond
at this time. ~~~~
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EMBANKMENT STABILITY ANALYSIS FOR POND 011
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Ear+"c-ax Engineering ,
73. S.Union Park Midvale, UTAH .47 •

CASTLE GATE COAL - PREPARATION PLANT
POND 011 OUTSLOPE C - C'

100 SURFACES HAVE BEEN GENERATED
10 MOST CRITICAL OF SURFACES GENERATED
MINIMUM FACTOR OF SAFE1Y = 4.035
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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 &s 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
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• EarthFax Engineering
7324 S.Union Park Midvale, UTAH 84047

--SLOPE STABILITY ANALYSIS-
MODIFIED BISHOP METHOD OF SLICES

CIRCULAR FAILURE SURFACES

PROBLEM DESCRIPTION CASTLE GATE COAL - PREPARATION PLANT
POND 011 OUTSLOPE C - C·

BOUNDARY COORDINATES

7 TOP BOUNDARIES
7 TOTAL BOUNDARIES

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

1 .00 90.00 14.00 94.00 1
2 14.00 94.00 37.00 100.00 1
3 37.00 100.00 56.00 100.00 1
4 56.00 100.00 58.00 98.00 1
5 58.00 98.00 67.00 90.00 1
6 67.00 90.00 75.00 82.00 1
7 75.00 82.00 100.00 81.50 1 :.r. <.

(. ,::t.,

,Ie ISOTROPIC SOIL PARAMETERS

1 TYPE(S) OF SOIL

SOIL TOTAL SATURATED
TYPE UNIT WT. UNIT WT.
NO.

+::.

COHESION FRICTION
INTERCEPT ANGLE

(DEG)

PORE "', PRESSURE: PIEZOMETRIC
PRESSURE CONSTANT SURFACE

PARAMETER.,-" NO.

1 115.0 135.0 100.0 34.0 .00 ' ~'o ',,- o
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

UNIT WEIGHT OF WATER... 62.40

.' I .

". ;,'8
, :. c')

~>".•.'. '.

, " ~ ,".

I~ "

•.J .. ';""_.,

'.

.~ JA CRITICAL FAILURE SURFACE SEARCHING METHOD, USING A'RANDOM .'
TECHNIQUE FOR GENERATING CIRCULAR SURFACES, HAS BEEN" SPECIFIED:

100 TRIAL SURFACES HAVE BEEN GENERATED.

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

AND X. 30.00

EACH SURFACE TERMINATES BETWEEN X = 40.00



AND X. 65.00

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

2.00 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 26 COORDINATE POINTS

SAFETY FACTOR •

X-CENTER =
Y-CENTER =
RADIUS •

13.17
138.78

50.53

4.035 ',~ .

C.:>.'
. (: .,: I

'j

.,:1

•

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

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

.....
; " ~

~ ,.... IF -••
.i.,~J ")

,~I?

.' .!?

~r .':+ r ,f"" •••:" .... ••• - .. 0", _,'

....... ~".'_ • L "'':-';;'' !':: I ....... ~_ ,'1 ,..t!. .. '~.

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

Y-SURF ,-,~ ALPHA
(DEG)

90.00 -13.98
89.52 -11. 71
89.11 -9.44
88.78 c}q -7 .18"'H'
88.53 -4.91 ;,;'
8836 .C.,:." -2 64 .',
88: 27'::..:t<' . -:37 "..
88.26 1.90
88.32';' 4.17'-
88.47 6.43
as. 69 8.70 - .. ~

89.00 10.97
89.38 13.24
89.83 "'-TIs.s1 ,~
90.37"'- 17.77
90.98 20.04
91.66 22.31
92.42 24.58
93.26 26.85
94.16 29.11
95.13 31.38
96.17 33.65
97.28 ..•. 35.92 .. :-!
98.4S'r~·· 38.19
99.69""'- -40.45

100.00

X-SURF

1 .00
2 1.94
3 3.90

,,4""'0'-"1 5.87
5"'" .. 7.86
6· G 9.'85 '.. ',
7 11.85

,8 13.85
"'9 15.85
10 17.84
11 19.83
12 21.81
13 23.77
14 25.72
15 27.64
16 29.55
17 31.43
18 33.28
19 35.10
20 36.88
21 38.63
22 40.33
23 42.00
24 43.62
25 45.19
26 45.55

POINT
NO.

. ~.60· 137.39 .' 72.53

..;,. ......,....•
"

SLICE X DX 'OW
NO.

\ 1 .97 1.94 115.80
'-

-".00 .

-, DN
,..,._. '"

DSr

•



2 2.92 1.96 342.41 .00 .00 312.89 111.90• 3 4.89 1.91 555.65 .00 .00 587.87 147.84
4 6.86 1.98 753.82 .00 .00 182.48 180.37
5 8.85 1.99 935.41 .00 .00 956.83 209.52
6 10.85 2.00 1099.06 .00 .00 1111.07 235.30
'7 12.85 2.00 1243~64 .00 .00 1245.33 257.74
8 13.92 .15 100.38 .00 .00 99.75 20.46
9 14.92 1.85 1262.94 .00 .00 1255.16 255.60

- 10 16.84 1.99 1455.73 .00 .00 1438.46 290.03
11 18.83 1.99 1526.89 .00 .00 1502.66 300.76
12 20.82 1.98 1576.58 .00 .00 1547.75 308.30
13 22.19 1.96 1604.72 .00 .00 1573.98 312.68
14 24.74 1.95 1611.48 .00 .00 1581. 61 313.96
15 26.68 1.93 1597.21 .00 .00 1570.93 312.17
16 28.60 1.90 1562.48 .00 .00 1542.26 307.38
17 30.49 1.88 1508.06 .00 .00 1495.96 299.64
18 32.35 1.85 -1434.91 .00 .00 1432.42 289.02
19 34.19 1.82 1344.19 .00 .00 1352.07 275.59
20 35.99 1.78 1231.23 .00 .00 1255.38 259.42
21 36.94 .12 80.01 .00 .00 82.05 17.12
22 37.81 1.63 995.81 .00 .00 1019.23 216.54
23 38.84 .42 226.82 .00 .00 234.42 51.26
24 39.69 1.29 626.87 .00 .00 645.59 145.41
25 41.17 1.66 626.63 .00 .00 647.69 157.84
26 42.8l 1.62 397.15 .00 .00 405.40 117.34
27 44.41 1.57 167.64 .00 .00 154.04 75.32
28 45.37 .36 6.44 .00 .00 -1.40 11.57

•



PROFIL
CASTLE GATE COAL - PREPARATION PLANT •

•

Page 1

POND 011 OUTSLOPE C - C'

July 7, 1992

") .•ft.

POND11.DAT

~.J 90.0 14.0 94.0 1
14.0 94.0 37.0 100.0 1
37.0 100.0 56.0 100.0 1
56.0 100.0 58.0 98.0 1
58.0 98.0 67~0 90.0 1
67.0 90.0 75.0 82.0 1
75.0 82.0 100.0 81.5 1
SOIL
1
115.0 135.0 100.0 34.0 0.0 0.0 0
WATER
1 0.0
3
0.0 90.0 _'
58.0 98.0·

.'
100.0 98.0
CIRCL2 ,'.'
10 10

.~ (' "

0.0 30.0 "
40.0 65.0, ':'
0.0 ,'-"-'

2.0
0.0
0.0

•
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CASTLE GATE COAL - PREPARATION PLANT
POND 011 INSLOPE 0 - 0'

100 SURFACES HAVE BEEN GENERATED
10 MOST CRITICAL OF SURFACES GENERATED
MINIMUM FACTOR ,OF SAFElY_= 1.161
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GEOSLOPE

Version 4.20

Supplied by GEOCOKP 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
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EarthFax Engineering
7324 S.Union Park Midvale, UTAH 84047 •

--SLOPE STABILITY ANALYSIS-
MODIFIED BISHOP METHOD OF SLICES

CIRCULAR FAILURE SURFACES

PROBLEM DESCRIPTION CASTLE GATE COAL - PREPARATION PLANT
POND 011 INSLOPE D - D'

BOUNDARY COORDINATES

5 TOP BOUND~ES

6 TOTAL BOUNDARIES

ISOTROPIC SOIL PARAMETERS

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

NO. BELOW BND

1 .00 81.50 11.00 81.50 1
2 11.00 81.50 ;: .19.00 ., 90.00 -. 1·
3 19.00 90.00 28.40 97.80 1
4 28.40 . 97.80 31.00 :.'1 100.00 2
5 31.00 100.00 50.00 100.00 2
6 28.40 97.80 50.00 97.80 1

2 TYPE(S) OF SOIL

COHESION FRICTION
INTERCEPT ANGLE

(DEG)
•

o
o

.0

.0

PRESSURE PIEZOMETRIC
CONSTANT SURFACE

NO.

.00

.00

PORE
PRESSURE

PARAMETER

34.0
34.0

25.0
200.0

135.0
115.0

SATURATED
UNIT WT.

135.0
115.0

TOTAL
UNIT WT.

SOIL
TYPE
NO.

1
2

(

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

UNIT WEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 5 COORDINATE POINTS

POINT
NO.

X-WATER Y-WATER

1
2
3
4
5

.00
11.00
19.00
28.40
50.00

81.50
81.50
90.00
97.80
97.80

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 - 11.00 •



• AND X "" 20.00

EACH SURFACE TERMINATES BETWEEN X "" 31.00
AND X - 50.00

UNLESS FURTHER LIMITATIONS WERE IMPOSED, THE MINIMDM ELEVATION
AT WHICH A SURFACE EXTENDS IS Y "" •00

2 •00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE ..

RESTRICTIONS HAVE BEEN IMPOSED UPON THE ANGLE OF INITIATION.
THE ANGLE HAS BEEN RESTRICTED BETWEEN THE ANGLES OF -45.0 AND 20.0 DEG.

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 Enqineerinq
7324 S.Union Park Midvale, UTAH 84047

FAILURE SURFACE # 1 SPECIFIED BY 13 COORDINATE POINTS

SAFETY FACTOR = 1.161

• X-CENTER - 10 .. 16
Y-CENTER - 110.04
RADIUS • 24.16

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

1 15.00 . 85.75 13.58
2 16.94 86.22 18.21
3 18.84 86.85 22.84
4 20.69 87.62 27.47
5 22.46 88.54 32.09
6 24.16 89.61 36.72
7 25.76 90.80 41.35
8 27.26 92.12 45.98
9 28.65 93.56 50.61

10 29.92 95.11 55.24
11 31.06 96.75 59.87
12 32.06 98.48 64.49
13 32.79 100.00

SLICE X DX DW DQ DU DN DSr
NO.

1 15.97 1.94 209.44 .. 00 .00 119.81 147.59
2 17.89 1.90 588.07 .00 .00 507.81 338.22
3 18.92 .16 63.83 .00 .00 54.41 35.26
4 19.84 1.69 782.46 .00 .00 668.72 428.10'. 5 21.57 1.77 971.26 .. 00 .00 823.47 521.67
6 23.31 1.69 1029.53 .. 00 .00 870.82 549.19



7 24.96 1.60 1025.76 .00 .00 870.28 548.88 •8 26.51 1.50 966.62 .00 .00 826.83 523.63
9 27.83 1.14 709.54 .00 .00 614.78 392.61

10 28.53 .25 151.00 .00 .00 130.67 83.72
11 29.29 1.27 703.16 .00 .00 618.09 402.31
12 30.46 1.08 495.60 .00 .00 441.07 ,. 297.14
13 31.03 .06 24.23 .00 .00 21.34 14.69
14 31.37 .61 197.32 .00 .00 173.89 127.21
15 31.87 .39 84.44 .00 .00 -32.60 116.57
16 32.43 .73 63.37 .00 .00 -207.87 169.40
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POND11IN.OAT July 7, 1992 Page 1.

,''''./"

PROFIL
C.LE GATE COAL - PREPARATION PLANT

~.J 81.5 11.0 81.5 1
11.0 81.5 19.0 90.0 1.
19.0 90.0 28.4 97.8 1
28.4 97.8 31.0 100.0 2
31.0 100.0 50.0 100.0 2
28.4 97.8 50.0 97.8 1
SOIL
2
135.0 135.0 25.0 34.0 0.0 0.0 0
115.0 115.0 200.0 34.0 0.0 0.0 0
WATER
1 0.0
5
0.0 81.5
11.0 81.5
19.0 90.0
28.4 97.8
50.0 97.8
CIRCL2
10 10
11.0 20.0
31.0 50.0
0.0
2.0
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POND 011 INSLOPE 0 - 0'
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CASTLE GATE COAL - PREPARATION PLANT
POND 012A INSLOPE G - G'

100 SURFACES HAVE BEEN GENERATED
10 MOST CRITICAL OF SURFACES GENERATED
MINIMUM FACTOR OF SAFElY = 1.199
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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.s to the fitness
ot 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
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EarthFax Engineering
7324 S.Union Park Midvale, UTAH 84047

--SLOPE STABILITY ANALYSIS-
MODIFIED BISHOP METHOD OF SLICES

CIRCULAR FAILURE SURFACES

PROBLEM DESCRIPTION CASTLE GATE COAL - PREPARATION PLANT
POND Ol2A INSLOPE G - G'

BOUNDARY COORDINATES

6 TOP BOUNDAltIES
7 TOTAL BOUNDARIES

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

1 .. 00 92.20 15.00 94.00 1
2 15.00 ,94 .. 00 18.30 97.90 1
3 18 .. 30 97.90 20.00 100.00 2
4 20.00 100.00 37.00 120.00 2
5 37.00 120.00 45.00 122.00 2
6 45.00 122.00 65.00 122.00 2
7 18.30 , 97.90 65.00 97.90 1

ISOTROPIC SOIL PARAMETERS

2 TYPE(S) OF SOIL

SOIL TOTAL
TYPE UNIT WT.
NO.

SATURATED
UNIT WT.

COHESION FRICTION
INTERCEPT ANGLE

(DEG)

PORE
PRESSURE

PARAMETER

PRESSURE PIEZOMETRIC
CONSTANT SURFACE

NO.

1
2

135.0
115.0

135.0
115.0

25.0
200.0

34.0
34.0

.00

.00
.0
.0

o
o

1 PIEZOMETRIC SURFAC3(S) RAVE BEEN SPECIFIED

UNIT WEIGHT OF HATER. 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 4 COORDINATE POINTS

POINT
NO.

1
2
3
4

X-WATER

.00
15.00
18.30
65.00

Y-WATER

92.20
94.00
97.90
97.90

•
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 - 15.00

AND X - 25.00

EACH SURFACE TERMINATES BETWEEN X - 35.00
AND X = 65.00

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

2.00 FT. LINE SEGMENTS DEFINE EACH T1\IAL FAILOU 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 21 COORDINATE POINTS

•

SAFETY FACTOR = 1.199

POINT X-SURF Y-SORF ALPHA
NO. (DIG)

1 15.00 94.00 15.90
2 16.92 94.55 19.28
3 18.81 95.21 22.66
4 20.66 95.98 26.04
5 22.45 96.86 29.42
6 24.20 97.84 32.80
7 25.88 98.92 36.19
8 27.49 100.10 39.57
9 29.03 101.38 42.95

10 30.50 102.74 46.33
11 31.88 104.19 49.71
12 33.17 105.71 53.09
13 34.37 107.31 56.47
14 35.48 _ 108.98 59.85
15 36.48 110.71 63.23
16 37'.38 112.49 66.61
17 3S.18 114.33 70.00
18 38.86 116.21 73.38
19 39.43 118.13 76.76
20 39.89 120.07 80.14
21 40.01 120.75

X-CENTER 
Y-CENTER =
RADIOS -

6.68
126.86

33.90

.' ': ,- .. ,.

~ ;, +.

',r" ".

•

SLICE X OX DW _ DQ DU DN DSr
NO.

1 15.96 1.92 224.00 .00 .00 190.52 148.84
2 17.61 1.38 426.83 .00 .00 368.97 237.90 •3 18.56 .51 210.73 .00 .00 183.25 114.36



4 19.41 1.19 578.55 .00 .00 498.65 307.29• 5 20.33 .66 370.63 .00 .00 320.24 194.95
6 21.56 1.80 1171.61 .00 .00 1006.91 607.99
7 23.33 1.74 1334.06 .00 .00 1144.93 685.61
8 24.24 .09 76.22 .00 .00 65.47 39.13
9 25.08 1.59 1382.23 .00 .00 1057.90 910.04

10 26.68 1.61 1550.08 .00 .00 1187.87 1001.59
11 28.26 1.54 1592.05 .00 .00 1221.83 1020.70
12 29.77 1.46 1587.42 .00 .00 1219.71 1019.51
13 31.19 1.38 1540.23 .00 .00 1183.78 999.29
14 32.53 1.29 1455.35 .00 .00 1116.48 961.44
15 33.77 1.20 1338.45 .00 .00 1020.49 907.46
16 34.93 1.10 1195.86 .00 .00 898.79 839.01
17 35.98 1.00 1034.47 .00 .00 754.69 757.97
18 36.74 .52 504.70 .00 .00 350.08 388.69
19 37.19 .38 349.15 .00 .00 233.71 273.17
20 37.78 .79 619.17 .00 .00 342.82 526.33
21 38.52 .68 402.03 .00 .00 101.81 390.78
22 39.15 .57 221.66 .00 .00 -118.69 266.77
23 39.66 .46 82.51 .00 .00 -311.83 158.15
24 39.95 .12 4.41 .00 .00 -150.09 30.57

.

'•

•



PON012A.OAT July 7, 1992 Page 1.

PROFIL
CASTLE GATE COAL - PREPARATION PLANT

~.J 92.2 1.5.0 94.0 1
15.0 94.0 18.3 97.9 1
18.3 97.9 20.0 100.0 2
20.0 100.0 37.0 120.0 2
37.0 120.0 45.0 122.0 2
45.0 122.0 65.0 122.0 2
18.3 97.9 65.0 97.9 1
SOIL
2
135.0 135.0 25.0 34.0 0.0 0.0 0
115.0 115.0 200.0 34.0 0.0 0.0 0
WATER
1 0.0
4
0.0 92.2
15.0 94.0
18.3 97.9
65.0 97.9
CIRCL2
10 10
15.0 25.0
35.0 65.0
0.0
2.0
o -0

POND 012A INSLOPE G - G/~

~
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• Chapter 3, Section 3.4
Castle Gate Mine
Preparation Plant

February 1994

•

•

APPENDIX 3.4P-3

EMBANKMENT STABILITY ANALYSES FOR POND 012B
COMPUTER OUTPUT
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Eaecax Engineering •
7324 S.Union Park Midvale, UTAH 8~47

CASTLE GATE COAL - PREPARATION PLANT
POND 0128 OUTSLOPE F - F'

100 SURFACES HAVE BEEN GENERATED
10 MOST CRITICAL OF SURFACES GENERATED
MINIMUM FACTOR OF SAFElY ~ 1.681
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GEOSLOPE
Version 4.20

Supplied by GEOCOHP 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.

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

--SLOPE STABILITY ANALYSIS-
MODIFIED BISHOP METHOD OF SLICES

CIRCULAR FAILURE SURFACES

PROBLEM DESCRIPTION CASTLE GATE COAL - PREPARATION PLANT
POND 012B OUTSLOPE F - F'

BOUNDARY COORDINA'l'ES

6 TOP BOUNDARIES
6 TOTAL BOUNDARIES

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

1 .00 6088.00 30.00 6088.00 1
2 30.00 6088.00 40.00 6098.00 1
3 40.00 6098.00 49.00 6098.00 1
4 49.00 6098.00 49.60 6097.50 1"
5 49.60 6097.50 59.00 6090.00 1
6 59.00 6090.00 70.00 6090.00 1

ISOTROPIC SOIL PARAMETERS

• 1 TYPE(S) OF SOIL
,.'

SOIL TOTAL SA'rtJRATED COHESION FRIC'rION PORE PRESSURE ' PIEZOMETRIC
TYPE UNIT WT. UNIT WT. INTERCEPT ANGLE PRESSURE CONSTANT SURFACE
NO. (DEG) PARAMETER NO.

1 115.0 135.0 100.0 34.0 .00 .0 0

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

UNIT WEIGHT OF ~TER ~ 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 4 COORDINATE POINTS

POINT
NO.

1
2
3
4

X-WATER

.00
30.00
49.60
70.00

Y-WATER

6088.00
6088.00
6097.50
6097.50

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

100 TRIAL SURFACES HAVE BEEN GENERATED.

10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED
ALONG THE GR01JN1) SURFACE BETWEEN X. 30.00

AND X = 36.00

• EACH SURFACE TERMINATES BETWEEN X = 42.00



AND X. 59.00

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

3.00 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 Enqineering
7324 S.Union Park Midvale, UTAH 84047

FAILURE SURFACE # 1 SPECIFIED BY 7 COORDINATE POINTS

•

SAFETY FACTOR • 1.681

X-CENTER •
Y-CENTER •
RADIUS '""

27 .. 14
6106.81
19.03

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

1 30.00 6088.00 13.16
2 32 .. 92 6088.68 22.20
3 35 .. 70 6089 .. 82 31..24
4 38.26 6091.37 40.27 .. 'T':..i

5 40.55 _6093.31~:..·,., 49.30 •. ' >:- :~ ,".; ~

··-\f-'·"'·

6 42.51 6095.59 ••\.1' 58 .. 34
-7 44.00 6098 .. 00

"-

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

SLICE X DX DW DQ DO DN,:,.: ->, DSr
NO.

1 30.00 .00 ,.00 "''f
.•00 .00 -.02 .09

2 31.46 2.92 375.91 •• 00 .00 314.80 304 .. 71
3 34.31 2.78 977 .46 .00 .•00 844.55 517.40
4 36.98 2.57 1294.05 .00 -.00 1130 .. 14 632.00
5 39.13 1.74 1002.84 .00 .. 00 895.31 494.61
6 40.01 .01 5.99 .00 .00 5.36 2.94-,
7 40.28 .54 307.33 .00 .. 00 273.81 152 .. 24
8 41.53 1.96 798.79 .00 -'.00 693.78 456.89
9 43.25 1.49 206.53 .00 .00 72.64 197.86

•

•



POND12B.OAT July 7, 1992 Page 1

PROFILlIIfLE GATE COAL - PREPARATION PLANT

v.O 6088.0 30.0 6088.0 1
30.0 6088.0 40.0 6098.0 1
40.0 6098.0 49.0 6098.0 1
49.0 6098.0 49.6 6097.5 1
49.6 6097.5 59.0 6090.0 1
59.0 6090.0 70.0 6090.0 1
SOIL
1
115.0 135.0 100.0 34.0 0.0 0.0 0
WATER
1 0.0
4
0.0 6088.0
30.0 6088.0
49.6 6097.5
70.0 6097.5
CIRCL2
10 10
30.0 36.0
42.0 59.0
0.0
3.0
0.0
0.0

POND 012B OUTSLOPE F - F'
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Ear-=-ax Engineering a
7324 S.Union Park Midvale, UTAH 8~47

CASTLE GATE COAL - PREPARATION PLANT
POND 0128 INSLOPE H - HS

100 SURFACES HAVE BEEN GENERATED
10 MOST CRITICAL OF SURFACES GENERATED
MINIMUM FACTOR OF SAFElY = 1.461
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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 CEOCOMP 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 prograna to run on
various microcomputers and plotting devices.

CEOCOMP 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
BarthFax Engineering
7324 S.Union Park Midvale, UTAH 84047
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• EarthFax Engineering
7324 S.Union Park Midvale, UTAH 84047

--SLOPE STABILITY ANALYSIS-
MODIFIED BISHOP METHOD OF SLICES

CIRCULAR FAILURE SURFACES

PROBLEM DESCRIPTION CASTLE GATE COAL - PREPARATION PLANT
POND 012B INSLOPE H - S'

BOUNDARY COORD INATES

6 TOP BOUNDARIES
7 TOTAL BOUNDARIES

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

1 .00 84.00 12.00 84.00 1
2 12.00 84.00 20.00 90.00 1
3 20.00 90.00 22.10 91.80 1
4 22.10 91.80 27.00 96.00 2
5 27.00 96.00 36.00 98.00 2
6 36.00 98.00 80.00 98.50 2
7 22.10 91.80 80.00 91.80 1

'. ISOTROPIC SOIL PARAMETERS

2 TYPE (S) OF SOIL

SOIL TOTAL SATURATED COHESION FRICTION PORE PRESSURE PIEZOMETRIC
TYPE UNIT WT. UNIT WT. INTERCEPT ANGU: PRESSURE CONSTANT SURFACE
NO. (DEG) PARAMETER NO.

1
2

135.0
115.0

135.0
115.0

25.0
200.0

34.0
34.0

.00

.00
.0
.0

o
o

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

UNIT WEIGHT OF WATER s 62.40
•

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 5 'COORDINATE POINTS

POINT X-WATER Y-WATER
NO.

1 .00 84.00
2 12.00 84.00
3 20.00 90.00
4 22.10 91.BO

".' w

5 80.00 91.80

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· 23.00

EACH SURFACE TERMINATES BETWEEN X = ,25.00
AND X = 50.00

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

2.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

RESTRICTIONS HAVE BEEN IMPOSED UPON THE ANGLE OJ' INITIATION ..
THE ANGLE HAS BEEN RESTRICTED BETWEEN THE ANGLES 01' -40.0 AND 20.0 DEG.

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

•

SAFETY FACTORS ABE CALCULATED BY THE MODIFIED BISHOP METHOD.

EarthFax Engineering
7324 S.Onion Park Midvale, UTAH 84047 '.

FAILURE SURFACE # 1 SPECIFIED BY 12 COORDINATE POINTS

SAFETY FACTOR • 1.461

X-CENTER - 12 .. 72
Y-CENTER "" 99 .. 28 •RADIOS s 15 .. 29

,
POINT X-SURF Y-SURF ALPHA .. ,

NO •. (DEG)

1 12.00 84.00 1.06
2 14.00 84.04 8.56
3 15.98 84.33 16.06
4 17.90 84.89 23 .. 55
5 19.73 85.69 31.05
6 21.45 86.72 38.55
7 23.01 87.97 46.05
8 24.40 89.41 53.55
9 25.59 91.01 61.04

10 26.56 92.76 68.54
'"

11 27.29 94.63 76.04
12 27.67 96.15

SLICE X DX DW DQ
...

DO ON DSr
NO. , .•

1 13 .. 00 2.00 197.44 .00 :.... ~) .00 :'i95~18 124.30
2 14.99 1.98 548.85 .00 . ,'- ~ .00 514.17 271.54
3 16.94 1.92 802.46 .. 00,"," .00 728.42 370.43
4 18.82 1.83 946.66 .00 ._, Ai .00 847.30 425.30
5 19.87 .27 148.81 .00 .00 133.41 66.91
6 20.72 1.45 846.95 .. 00 .. 00 760.01 379.68
7 21.77 .65 400.50 .00 .00 366.07 183.26
8 22.56 .91 557.02, .00 .00 509.11 254.91 •9 23.70 1.39 803.29 .00 ".00 758.67 384.39



10 24.99 1.19 594.06 .00 .00 586.82 305.07• 11 25.80 .44 181.95 .00 .00 189.75 102.96
12 26.29 .53 190.63 .00 .00 66.13 181.27
13 26.78 .44 126.78 .00 .00 -35.19 150.05
14 27.14 .29 58.51 .00 .00 -52.13 83.36
15 27.48 .38 31.31 .00 .00 -256.97 96.14

•



PND12BIN.DAT July 7, 1992 Page 1

PROFIL
CASTLE GATE COAL - PREPARATION PLANT

)

~.O 84.0 12.0 84.0 1
12.0 84.0 20.0 90.0 1
20.0 90.0 22.1 91.8 1
22.1 91.8 27.0 96.0 2
27.0 96.0 36.0 98.0 2
36.0 98.0 80.0 98.5 2
22.1 91.8 80.0 91.8 1
SOIL
2
135.0 135.0 25.0 34.0 0.0 0.0 0
115.0 115.0 200.0 34.0 0.0 0.0 0
WATER
1 0.0
5
0.0 84.0
12.0 84.0
20.0 90.0
22.1 91.8
80.0 91.8
CIRCL2
10 10
12.0 23.0
25.0 50.0
0.0
;> a

.0
-40.0

POND 012B INSLOPE H - H.
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