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

INPUT FOR: CGRWS-U1l

T G I —————————— W T——— — —— ———— " ] " - S TIP T T —————— — i S ———— " v S A St e

STORM : _ .w. .. WATERSHED : _ .
Dist.=8CS Type ‘b’ - 6 Hr Area = 20.48 - acres
.Depth = 1.40 inches . CN = 78.00 .
Duration = 6.00 hrs "

| Time conc.= 0.114 ~ hrs

—————— oy S . . S e S v — A A A A - T T - -

—————— . i i S Sl D A D SN N Ay il ke Wl A S M S A i

Runoff depth . 0.19110 ___ inches -

Initial abstr 0.56410 ., inches L

Peak flow = 2.70 (L cfs ( 0.13087 iph )
at time - 2.538 hrms__:(‘g @ . o :

; -
Y W
s e e Ml s S W T T S S A S N W Yy S il e A il S . o S " — i — W A T S "

INPUT FOR: CGRWS~U2

— — sk i Al il el M A A e

STORM :

. .- WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr

Area = 5.96 acres
Depth = 2.10 inches : CN = 78.00
Duration = 6.00 hrs

Time conc.= 0.099 hrs

Runoff depth

0.54150 inches

Initial abstr 0.56410 inches

Peak flow = 2.92 cfs ( 0.48565 iph )
at time 2.521 hrs
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EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: CGRWS-U3 =~ S T

"~ STORM : ‘ "

: " WATERSHED :
Dist.=SCS Type ‘

b’ - 6 Hr

Area = ~ 50.68 acres
~Depth = 1.40 inches - CN'= 78.00
Duration = 6.00 hrs '~~~ '~ Time conc.= 0.186 hrs
N
OUTPUT SUMMARY o | LT o e
Runoff depth 0 0.19110 ~inches -
Initial abstr = 0.56410 inches : :
Peak flow = 5.62 - c¢fs - ( 0.11007 iph )
at time 2;604'“"hr5” ToToTo oo T e
INPUT FOR: CGRWS-U4 T T e
STORM : : " WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr - Area = 9.18 acres
Depth = 1.40 inches CN = 78.00 :
Duration = 6.00 hrs ' Time conc.= 0.072 hrs
OUTPUT SUMMARY
Runoff depth 0.19110 inches
Initial abstr 0.56410 inches
Peak flow = 1.35 cfs ( 0.14565 iph )
at time 2.515 hrs




EARTHFAX ENGINEERING,

INC.

HYDROGRAPH GENERATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: CGRWS-US

STORM :

: WATERSHED : e
Dist.=8Cs Type ‘b’ - 6 Hr Area = 83.32 | acres
Depth = 2.10 inches CN = 80.00 e

-~ pDuration = 6.00: hrs .Time conc.= 0.243 . hrs

OUTPUT SUMMARY
Runoff depth 0.62439.;:  inches .
Initial abstr - 0.50000 inches ' -
Peak flow = 40.20 .cfs°. ( 0.47851 iph )
at time 2.592 hrs . - ;
INPUT FOR: CGRWS-U6

STORM : WATERSHED :

Dist.=SCS Type ‘b' - 6 Hr Area = 174.58 acres

Depth = 1.40 inches CN = 75.00

Duration = 6.00 hrs Time conc.= 0.346 hrs

OUTPUT SUMMARY

Runoff depth 0.13224 inches

Initial abstr 0.66667 inches

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

—— i ol S o



'y
EARTHFAX ENGINEERING,

INC. I
HYDROGRAPH GENERATION PROGRAM OUTPUT '
BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: CGRWS-U7

T A e s S S S T S — . T WY, . Sy e A s A S — . S

STORM : B WATERSHED :
".Dist.=SCS Type ‘b’ ~ 6 Hr . = Area =: 1054.58 acres
Depth = 2.10  inches © CN = 75.00
" Duration = 6.00 hrs Time conc.= 0.694 hrs
OUTPUT SUMMARY
Runoff depth © 0.43100 inches ea
Initial abstr - 0.66667 inches ST
Peak flow = 179.78 cfs ( 0.16906° iph ) .
at time 3.146 hrs - :
INPUT FOR: CGRWS-US8 ' '
STORM : WATERSHED :
Dist.=SCS Type ‘b’ -~ 6 Hr - Area = 4.04 acres
Depth = 2.10 inches CN = 75.00
Duration = 6.00 hrs Time conc.= 0.083 hrs
OUTPUT SUMMARY
Runoff depth 0.43100 inches
Initial abstr 0.66667 inches
Peak flow = 1.54 cfs ( 0.37714 iph )
at time 2.512 hrs

L i S W S Y ey e g
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EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: CGRWS-U9

STORM : . WATERSHED :
Dist.=SCS Type ‘b’
Depth = 2,10

- 6 Hr Area = - 29.38  acres
Duration = 6.00 hrs

inches CN = 75.00 .
Time conc.=  0.102 hrs

OUTPUT SUMMARY

Runoff depth . 0.43100 .  inches
Initial abstr 0.66667. - inches
Peak flow =

- e

10.82 cfs ( 0.36535 iph )
at time 2.530 hrs _ Bl
INPUT FOR: CGRWS-ULlO0 el p
STORM : WATERSHED :
Dist.=SCS Type ‘b’ -~ 6 Hr Area = - '3.95 acres
Depth = 2.10 inches CN = 75.00
Duration = 6.00 hrs Time conc.= 0.048 hrs
OUTPUT SUMMARY
Runoff depth 0.43100 inches
Initial abstr 0.66667 inches
Peak flow = 1.60 cfs ( 0.40080 iph )
at time 2.509
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EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: CGRWS-R1

STORM : WATERSHED : °'°
- Dist.=SCS Type ‘b’ - 6 Hr - - Area = 7.05 - acres
Depth = 2,10 inches -. CN = 80,00 = >
" Duration = 6.00 hrs Time conc¢.= : 0.060 .hrs

Runoff depth 0.62439 "~ inches oo i

Initial abstr 0.50000 - - inches ~:udis "Tpiftiod

Peak flow = 4.24 . cfs ( 0.59712. iph )
at time 2.512 hrs « °© S -

INPUT FOR: CGRWS-R2

STORM : - WATERSHED : .
Dist.=SCS Type ‘b’ - 6 Hr - Area =  21.89 : acres
Depth = 2.10 inches CN = 80.00" g
Duration = 6.00 hrs . Time conc.= 0.100 hrs

Runoff depth 0.62439 inches
Initial abstr . 0.50000 inches
Peak flow = 12.59 cfs ( 0.57062 iph )

at time 2.520 hrs




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

INPUT FOR: CGRWS-R3

— ————— A S A SV T S S A D S A AN M SEE SUE MU S S S S S ——— ——— ———— ] S— — A T T — ——— ———— ——————

STORM : WATERSHED :
Dist.=8CS Type ‘b’ - 6 Hr Area = 11.58 acres
Depth = 2.10 inches CN = 80.00
Duration = 6.00 hrs Time conc.= 0.301 hrs

Runoff depth 0.62439 inches
Initial abstr 0.50000 inches
Peak flow = 5.18 cfs ( 0.44321 iph )

at time 2.649 hrs

INPUT FOR: CGRWS-R4

STORM : WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr Area = 1.56 acres
Depth = 1.40 inches CN = 80.00
Duration = 6.00 hrs Time conc.= 0.031 hrs

Runoff depth 0.23824 inches

Initial abstr 0.50000 inches

Peak flow = 0.35 cfs = (
at time 2.505 hrs




Chapter 2, Section 3.4
Castle Gate Mine
Preparation Plant

TABLE 3.4-12

CASTLE GATE PREPARATION PLANT AREA
RECLAMATION CHANNEL DISCHARGE SUMMARY

DIVERSION CONTRIBUTORY TOTAL DRAINAGE DESIGN DISCHARGE

DITCH WATERSHED AREA {Acras) {cfs)
CGRD-1 CGRWS-U1 20.48 2.70
CGRD-2 CGRWS-U3 50.68 5.62
CGRD-3b CGRWS-U4,Us 892.5 41.55
CGRD-3c CGRWS-U4,U5,R4 94.06 41.90

—E6RED-4—rl————CGRWS-UE 17458 F-B8—

CGRD-5 CGRWS-U6B,U7 1229.16 222.90

CGRD-6 CGRWS-U8,U7 1229.16 222,50
CGRD-10 CGRWS-US.R3 40.96 3.43

Note: See Table 34* for information on diversion ditches 3a, 7, 8 and 9.
3422 A
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1978).



. Trapezoidal Channel Analysis & Design
; Open Channel - Uniform flow
Worksheet Name: CASTLSGATE AREA
Comment: CGRD-1
Solve For Depth
Given Input Data:

Bottom Width..... 3.00 ft

Left Side Slope.. - 3.00:1 (H:V) = S 'C’HA*’NU"
Right Side Slope. - :3.00:1 (H:V) Do A Lo
Manning’s n...... 0.035 T
Channel Slope.... 0.2700 ft/ft ol '*r L
Discharge........  2.70 cfs B

Computed Results:

Deptheseecvecenne 0.14 £t

Velocity..ceoeuen.n 5.52 fps

Flow Area....se.. 0.49 st

Flow Top Width... 3.86 ft Gy w
Wetted Perimeter. 3.90 ft e T

. Critical Depth... 0.27 ft T

Critical Slope... . . 0.0303 ft/ft . “. 0
Froude Number.... - 2.73 (flow is Supercritical) .

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



Trapezoidal Channel Analysis &'Deéign,
Open Channel - Uniform flow

Worksheet Name: CASTLSGATE AREA Teoon T o

Comment: CGRD-1

Solve For Depth e
Given Input Data: N SRR
Bottom Width.....  3.00 ft LR T e
Left Side Slope.. '~ 3.00:1 (H:V) - ;:;. ey PYRY)
Right Side Slope. ©3,00:1 (H:v) » Y- --p th’
Manning’s n...... _ 0,035 Co N T LR
Channel Slope.... © 0.1100 ft/ft &+ .- | 7:nq“?L
Discharge........ 2.70 cfs S SRS IO &
Computed Results: -
Depth..eveveceees 0.18 ft SRR 'ff:
VeloCcity.eeeenans 4.11 fps S e e
FlOW Area- = e e s n 0w 0.66 Sf C "‘ e, ' £ , : '...-"‘
Flow Top Width... 4.11 ft et
Wetted Perimeter. 4.17 ft L T e e
Critical Depth. L I __0 27 ft ) ‘ - "‘. R . ‘ vt
Critical Slope... =~ 0.0303 ft/ft
Froude Number.... =~ = 1.81 (flow is Supercrltlcal)

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

Worksheet Name: CASTLE GATE
Comment: RECLAMATIQN CHANNEL.CGRD-Z L CoE -
Solve For Depth

Given Input Data:

Bottom Width..... 3.00 ft

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

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

Manning’s n...... 0.035

Channel Slope.... 0.3000 ft/ft ‘-—‘NVHﬂf*““-s“ﬂ*i i
DiSCharge- LR I I B ) e 5 60 Cfs "\- ’

Computed Results:

Deptheeeeeeanenss 77 0.21 £t
Velocity.iveianns -7.32 fps S - SO

" Flow Area........ - 0.77 sf -~ 77" T T
Flow Top Width... 4.26 ft ;
Wetted Perimeter, 4.33 ft ;
Critical Depth... 0.41 ft ) , - Z
Critical Slope... 0.0270 ft/ft - R ?

Froude Number.... 3.05 (flow is Supercrltlcal)

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




. - Trapézoidal Channel Analysis & Design
' : Open Channe; - Uniform flow
Worksheet Name: CASTLSGATE AREA
Comment: CGRD-2
Soléé forgDepth
Given Input Data:

Bottom Width..... 3.00 ft S

Left Side Slope.. 3.00:1 (H:V) y Uﬁv;é_
Right Side Slope. 3.00:1 (H:V) aw™ gLt
Manning’s N...... 0.035 ;épr" -
Channel Slope.... 0.0400 ft/ft

Discharge........ - 5.62 cfs

Computed Results:

Depthevieeeeeean. 0.37 £t o o

Velocity.........  3.68 fps L ‘

Flow Area........ =~ 1.53 sf. S TRy

Flow Top Width.... -— 5.23 Ft - o e e o

Wetted Perimeter. . . 5.35 ft B 5
. Critical Depth... ‘0.41 ft .*

Critical Slope... 0.0270 ft/ft o B - _ §

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 e L LT e
Comment: CGRD-3b c .

Solve For Depth

75

Given Input Data: e ;u;ﬁbvgt
Bottom Width..... 3.00 ft o o
Left Side Slope.. - 3.00:1 (H:V) C&w :
Right Side Slope. - 3.00:1 (H:V) e
Manning’s n......  0.035 M
Channel Slope.... = 0.0500 ft/ft % .
Discharge........ 41.55 cfs.

Computed Results:

Depth.eeeeeeennns 0.99 ft & jefpr, Feowd -pfﬂT‘H
Velocity..ievuen 7.04 fps . L N
Flow Area........ 5.91 sf A :

Flow Top Width... 8.94 ft L

Wetted Perimeter. 9,26 ft e

Critical Depth... 1.23 ft L
Critical Slope... - - 0,0203 fr/ft . '
Froude Number.... 1.53 (flow is Supercrltlcal)

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 Ve : e
Comment: RECLAMATION CHANNEL CGRD-3b e
Solve For Depth L S

Given Input Data:

Bottom Width.....  3.00 ft e

Left Side Slope.. 3.00:1 (H:V) - e T :

Right Side Slope. = -'3.00:1 (H:V) =¥ "~ .. ~f .

Manning’s n...... 0.035 Lt e e

Channel Slope.... - 0.1000 ft/ft-e*"ﬂfp”*59°w;fffy

Discharge........ 41.55 cfs C SEpec  RAPTVAP SEnd6
Computed Results: ' - METRD. s g

Depth....cceveeees © 0.83 ft

Velocity......... 9.06 fps <

Flow Area........ 4.59 sf I

Flow Top Width... 8.00 ft e LT ey

Wetted Perimeter. 8.27 ft CEET L T T

Critical Depth... 1.23 ft- R L . S

Critical Slope... ~ 70.0203 ft/ft - -#. « & "o

Froude Number.... - - 2.11 (flow is Supercritlcal)

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

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

Given Input Data:

g.
Bottom Width..... 3.00 ft . S sl
Left Side Slope.. 3.00:1 (H:V) wﬂ"*
Right side Slope. 3.00:1 (H:V) w

Manning’s N...... ~ 0,040 Jﬁy,/-ﬂ

Channel Slope.... " 0.1400 ft/ft

Discharge........ 41.90 cfs

Computed Results:

Depth.ceeeeeenesn : 0.82 ft &— MAx, Fod  meeTh
Velocityeeeeeoons 9.31 fps

Flow Area....eess 4.50 sf

Flow Top Width... 7.94 ft ‘
Wetted Perimeter. 8.20 ft e
Critical Depth... 1.23 ft ]
Critical Slope... 0.0265 ft/ft _

Froude Number.... 2.18 (flow 1is Supercritical)

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




e - 7c;
PROQJECT /P PAGE o OF

EARTHFAX ENGINEERING, INC. H— j23/%%
ENGINEERS / SCIENTISTS compyren_td oaTe 12/2
CHECKED DATE
CGaR® - 3 TAPRAP s

SLOPE pAnbtsd  Frdna ! ¢ 2 e Z‘?Z . LIENCTT
'3 ey 3N FEET S BAIE DEs/GM+ )
SCSPE QA T 24T

CAARNEL CEOMET) = TRAPARD T

TEommp, LD TH = 3N 2T
CVE. SOPES = 3y
SESTH < e2n PT
S LaPR = 247,
S rapoy 4t cfs

Fan engpre SOF
D /3 T
JrOr. TP s ST+
/26 €Dyay & /8D = /150 T

S Dy~ /87

RPIA?  Fheeadesds £ L5 x 78" '
= Z2.S*  say TR

FOeTEA  THiwiss 0.5 (22.5)

L_//ff

CROSS ~ SEeTIQN CEepRD -3

| -»~'““‘””€‘?nﬁ?-fp = I8 waen
WATER Flowd peetH = 0.8 FT. B S AU2 1 rH1eepe 35223
FREEBOARD = 2 &1 | TR ¥
ToTAL BEP M = 2.0 £T pH rekresS = 11”7

CHAINE L SLOPE & max= O-24 FT/FT ,
MW = O iy FTf =T 2w meTEn > 150




3 & >

— ama

Trapezoidal Channel Analysis & Design
Open Channel -~ Uniform flow

Worksheat Name: CASTLEGATE AREA

Comment: CGRD-4

Solve For Dep
Given Input Datad®

Bottom Widt
Left Side S1
Right Side Slo
Manning’s n.....
Channel Slope....
Discharge........

Computed Results:

Depth..cevuunnn. 0.19 ft oMb Fed) TERTH

14.54 ft
0.21 ft

Open Channel Flow Modﬁle, 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

Workshagt Name: CASTLEGATE AREA

14.00 £t

Right Side Sloge.
Manning’s n....»

Channel Slope.... ft/ft

Discharge........ cfs
Computed Results:

Depthl.....--... ft

Velocity......
Flow Area...

Wetted PeX¥i 14.30
Depth... 0.21 ft
Critjical Slope... 0.0226 ft/ft

Frodde Number.... 2.74 (flow isQupercritical)

. : ﬁ“‘* |
.: § Eﬂﬂﬁ
KA

\\ e

Open Channel Flow Module, Version 3.2 Cc) 1990 el
Haestad Methods, Inc. # 37 Brookside Rd * W terbury, ct 06708
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. Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CASTLE GATE AREA
Comment: CGRD-5 (EXISTING)
Solve For Depth

Given Input Data:

Bottom Width..... 18.00
Left Side Slope.. 1.50:
Right Side Slope. = - 1.50:
Manning’s Neseces 0.040
Channel Slope.... 0.020
Discharge........ 222.90

Compﬁted Results:

ft
1 (H:V)
1 (H:V)

. o

0 'ft/fte—-— P MR 5“""
cfs x o -

Depth.esos.vveeenns 1.65

Velocity...vc0v.n 6.60 fps

Flow Area........ 33.75 sf

Flow Top Width... 22.95 ft -

Wetted Perimeter. 23.94 ft - T

Critical Depth... 1.61 ft N
. Critical Slope... - 0.0219 ft/ft o

Froude Number.,... ~ 0.96 (flow is Subcrltlcal)ng

o= e &
cEnd L ey
CEecs — L) 17%. 78

& = 222,90 ef>s

Open Channel Flow Module, Version 3.2 (c) 1990

Haestad Methods, Inc. % 37 Brooks

ide Rd * Waterbury, Ct 06708



Trapezoidal Channel Analysis & Desxgn
Open Channel - Uniform flow-
Worksheet Name: CASTLE GATE AREA
Comment: CGRD-5 (EXISTING)

Solve For Depth

Given Input Data: A T

Bottom Width.....
Left Side Slope.. = 1.50:1 (H:V) -
Right Side Slope. 1.50:1 (H:V) -
Manning’s n...... 0.040

Channel Slope....
Discharge........

222.90 cfs

Computed Results:

" 0.1000 ft/ft «— HP'Y)MUM :\.o?: feon,
5£Anay Wu?nﬁ? 1ungn4

Depth.......cv... 1.02 ft

Velocity......... 11.13 fps

Flow Area........ 20.02 st e

Flow Top Width... 21.07 ft se T
Wetted Perimeter. 21.69 ft - nerin o
Critical Depth... 1. 61 ft '~JTWL*_ S
Critical Slope... "0.0219 fe/fe EEEEaE R
Froude Number.... - 2.01 (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..... 18.00 ft

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

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

Manning’s Nee.eeo. 0.035

Channel Slope.... 0.0200 ft/ft &— MiNIMLM SwoPk

Discharge........ 222.90 cfs

Computed Results:

DEPthe e s v rnnnnns 1.47 ft ~=— MAKIMIM Frod DEPTH
Velocitye.veeooens 6.79 fps

Flow Area..... e« 32.81 st

Flow Top Width... 26.79 ft

Wetted Perimeter. 27.27 ft

Critical Depth... 1.54 £t

Critical Slope... 0.0169 ft/ft

Froude Number.... 1.08 (flow is Supercritical)

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




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

Worksheet Name: CASTLE GATE AREA . : !
Comment: CGRD-6
Solve For Depth . . _ _ : i

Given Input Data: i 3

Bottom wWwidth..... 18.00 ft — : _ |
Left Side Slope.. 3.00:1 (H:V) :
Right Side Slope. ~3.00:1 (H:V)
Manning’s n...... " 0.035
Channel Slope.... - 0.0600 ft/ft « MM: MM Suer
Discharge........ 222.90 cfs Cusﬁ— &QH&Ly Mg,.ﬁ_hp.))
Computed Results: [

Depth.eeeecieanans 1.07 £t c
Velocity.eevssoons 9.81 fps <— wuﬁxlhmuwa V£¢06VT7
Flow Area..ceeeea. 22.71 sf o i
Flow Top Width... 24.42 ft S
Wetted Perimeter. 24.77 ft -
Critical Depth... " 1.54 ft

. critical Slope... 0.0169 ft/ft
Froude Number.... 1.79 (flow is Supercritical) i

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

P
AW

INPUT FOR: CGRWS-U4 (UPSLOPE AND EAST OF CGRD*lO)

STORM : WATERSHED : -
Dist.=SCS Type ‘b’ - 6 Hr Area = 6.20 acres
Depth = 1.40 inches CN.= 78.00 e
Duration = 6.00 hrs- Time conc.= 0,084 hrs

OUTPU'I‘ SUMMARY .
Runoff depth 0.19110 inches, T
Initial abstr 0.56410 inches -
Peak flow = 0.88 cfs (- 0 14123 :|.ph )
at time 2.520 hrs

———— T T ——
T e
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CASTLEGATE AREA
Comment: CGRD-10
Solve For Depth -
Given Input Data:

Bottom Width..... ©© 3.00 ft IR

Left Side Slope.. 1.20:1 (H:V)

Right Side Slope. "+ 1.20:1 (H:V)

Manning’s n...... . 0.030

Channel Slope.... -~ 0.1000 ft/ft ST
Discharge........ " 0.88 cfs AT e e e

Computed Results:

DeptR.ceceieccnne . 0.09 £t

Velocity......... " 3.08 fps .

Flow Area........ - 0.29 sf B R

Flow Top Width... 3.22 ft I S i
Wetted Perimeter. = 3.29 ft oMLl TR
Critical Depth... 0.14 ft .. GO
Critical Slope...”~ - 0.0270 ft/ft SR M
Froude Number.... 1.82 (flow is Supercritical)

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




Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CASTLEGATE AREA

Comment: CGRD-10
Solve For Depth

Given Input Data:

- Bottom Width..... 3.00 ft s B SR
Left Side Slope.. 1.20:1 (H:V)
Right Side Slope. 1.20:1 (H:V)

‘Manning’s n...... 0.030 \ _
“Channel Slope.... 0.0100 ft/ft —
Discharge........ 0.88 cfs (

Computed Results:

" Depth..... s . pasft o~

' Velocity..ee... .o 1.49 fps
Flow Area....ess. 0.59 st
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 RdA * Waterbury, Ct 06708
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CASTLE GATE PREPARATION PLANT AREA
RECLAMATION CHANNEL SUMMARY

Reclematlon Minimum Side Slopes Minimum Maximum Minimum Maximum Flow Freeboard Maximum Minimum
Channal Bottom {H:v} Channal Bottom Bottom Slope Depth {fu Velocity {ft/s) Riprap D50
Width Depth Slope {%) {fy {in)
{feyl {ft) {%])
CGRD-1 3 3 1.2 27 1 0.2 1.0 5.62 3t
CGRD-2 3 3:1 1.4 30 4 0.4 1.0 7.32 gt
CGRD-3b(M3)™ 3 3:1 2.0 10 5 1.0 1.0 8.06 7
CGRD-3b{ss)™ 3 3:1 2.0 16 10 < 1.0 > 1.0 - 12t
CGRD-3¢ 3 3:1 2,0 24 14 0.8 1.2 - 1814
CGRD-4 14 1:1 1.2 21 3 0.2 1.0 5.05 2
CGRD-5{MS} 18 1.5:1 2.7 10 2 1.7 1.0 11.13 14
CGRD-5(5S) 18 1.6:1 2.7 14 10 <17 > 1.0 - 184
CGRD-8 18 3:1 2.5 8 2 1.5 1.0 9.81 4t
CGRD-10™ 3 1.2:1 1.2 10 1 0.2 1.0 3.08 3kt
"’ Minimum bottom width measured at minimum depth from top of channal.
o MS = miid slops. SS = steep slope.
= Riprap D50 calculated by using the Searcy method developed for the U.S, D.O.T..
Gl Riprap D50 calculated by using the Simons et al./OSM steep slope design methodology.
l Temporary Reclamation channel {Phase | only}.
Note: See Table 3.4-21 for information on raclamation diversions 3a, 7, 8 and 9.

P



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

2. Riprap at the base of culverts is neglected for the volume calculations.

CHANNEL RIPRAP LENGTH PERIMETER RIPRAP RIPRAP FILTER FILTER
D50 (in.) (fe.) (ft.) THICKNESS | VOLUME (ft’) | THICKNESS VOLUME
{in.) {in.) (%)
CGRD-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% 14 4,040%
CGRD-5(SS) 18 1,050 27.7 23 27,873% 11 13,331™
CGRD-6 4 300 33.8 8 6,760 6 5,070
CGRD-10 Riprap in place
TOTALS 74,628 44,464
{5,224 tons}'* (2,890
tons)'
(o Assumes that 50% of the riprap currently lining the existing channel can be reused.
ot Assumes that new filter material will be required along only 50% of the existing channel.
tel Assumes a riprap in-place density of 140 pcf.
(d Assumes a filter in-place density of 130 pcf.
Notes: 1. See Table 3.4-22 for School House Canyon riprap and filter blanket volumes.




Rectangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: CASTLEGATE AREA
Comment: CGRC-1
Solve For Depth

Given Input Data:

Bottom Width..... 5.00 ft

Manning’s nN...... 0.024

Channel Slope.... 0.0100 ft/ft

Discharge........ '~ 8.64 cfs '
Computed Results: :

Depth..cveeneennn 0.50 ft

Velocity..eevenae 3.45 fps

Flow Area........ 2.50 st

Flow Top Width... 5.00 ft

Wetted Perimeter. 6.00 ft

Critical Depth... 0.45 ft -

Critical Slope... 0.0137 ft/ft

Froude Number.... ..0.86 (flow is Subcritical)

N

SRR FANE

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: CASTLEGATE AREA _ * |
Comment: CGRC-2
Solve For Actual Depth

Given Input Data: i : g !

Diameter.......... 5.00 ft e
Slope..vevscerecss . 0.1000 ft/ft ¥
Manning’s N...eess 0.014 T
Discharge...v.ev.. 41.90 cfs i
Computed Results:. L §
DEPth.eeeeeenonnns 0.79 ft ' ?
VelocitY.evoeveeans 20.86 fps i
Flow Area.....co.. 2.01 sf - |
critical Depth.... 1.81 ft ?
Critical Slope.... 0.0038 ft/ft =
Percent Full...... 15.90 % . : -

Full Capacity.....  764.76 cfs A
QM.AX @-94D-0t-000- 8‘22166 Cfs i
Froude Number..... '4.96 (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: CASTLEGATE AREA
Comment: CGRC-3
Solve For Actual Depth

Given Input Data:

Diameter.......... 7.00 ft ‘
Slope'....’-...... 0.0500 ft/ft
Manning’s N....... 0.024

Discharge.....s«.. 222.90 cfs

Computed Results:

Depth.vereeerneens 2.57 ft
Velocity.......... 17.38 fps

Flow Area......... ~ 12.82 sf

Critical Depth.... 3.90 ft

Critical Slope.... 0.0116 ft/ft

Percent Full...... 36.75 % o f

Full Capacity..... . 773.76 cfs
QMA.X @-94D...a.l.. 832-33 Cfs .
. Froude Number.....  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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1975b)

(RAERED okl 128 S O LA R

*  PLEACE noTE @ RORMPEL meaArore (Prucos Poocs
W U ARRELS OREATER -nJA'\\i 20 Y70 QWM@L &LOP'E,

¥ wkRE B = Deprtd of =ow FO

oLC Ah MATURAL CHANNEL

oes.C-C ENCAVATE TO THIS Ling,

aEnst A0 REQUINED
TO SUPPOAT MFRAP

STOWINOD INTFWIAIS ANV ‘NOISOY¥H ‘IOVNIVIA

SES

Wil RE  FLACEN,

FNEIEET o0 OOVl WAL

aANDIIHD

atva

SLSILN3IOS / SHIINIONT
"ONI “ONIHIANIDNI XV4H1HY3

aaLNdNOD

AR

Q=)=

Alva

-\~

L123roud

Z C ADVYd

30




g
e

REF f OSSA Jrr - B2 | SLafAE MNIAG toATEA VWA - TDES N
MANBATL | FTRERiadd 5017 ABY 2iMeNS o b asca., ST /782

a
o

T T
A L

|

- 1

) . : . T
|

[}
! t . ol

T

d {feal)

6 ft Base width.

600
500
400
300
200

00

0

N
]
o5
(=}
—
o]
]
. - ~
N P ' et
_ N | B T H T @
K T 7 \

" T : —
= [} 1 R
4]
—
q
=]
oy
[1+]
-
[&}
-
ot
! =l
By
[
ol
—_ - ©
et
o
) -—
» =
- d i
= 5
Q2
- B - w—
: =
H b
_ =
i -
i : ¢
Lt . W\ [l
= INEE Z
FURR SV SN DRSS J USRI DU S /: Ok 0
[ S - I e [ LI BESPTRRY R PN .
. e — ST PN I R e SRR -1 / - Py
\ . TN Y .w
- FVRSURUUUNS RN UNIRVIDRIS S SYNPR SR S | / ' T

e _ e e e N

—_———— b | - —mede e — . : } N\ b
————m b e - IR B b s { . - m l/ l...
—t e : _— i -t o - | ] -
e : T R et i ,
e B B At s bt Ol Rt et o= s (! f | -
T . - fl‘_lllil ....... _— N I z

! : )8
e e ] e e ] e = Y S N 1 A

o) LR - - e ey —— —— ey e e ) }: : { -

— e e - - = - - ) . ~w.l i i o

T
0

400
00
200
o0
0

(549) O



5.18

d{feet)

00
500
400
360
200
100
o

30

.20

D (feet)

.0

Steep slope riprap design, trapezoidal bh"ﬂnel; 2:1 sideslopes, 10 ft base'uidth;

Figuar~ 5.5.

600
500
400
00
200
100
0




i

mmu_mm

G M B pm

Q [=] (=) Q o
oQ =} o [} o m ©
w0 L2} Lo a2 o -_—

bﬁb'(feat). :d (f‘een_ .’

l.'j.z 5.6. Steep slope riprap design, trapezoidal‘annels, 2:1 sideslopes, 14 ft base width'.. |



600
500

500 |-
100

600

300

S\ ™

200
§00

2.0 2.5

10 1.5

05

30

25

20

1.5

1O

05

Dsotfeel)

d (feet)

|

Steep slope riprap design, trapezoidal channels, 2:1 sideslopes, 20 ft base width.

Figure 5.7.

R EE T MW M ®BWME W W W e e e



é//é

3.21

Table 5.2. Design DSO values.

D Determined
5Q ,
- : Design D
Frem Design Curve
(£x) : - (£x)

50

< 0.25 I 13
0.26 - 0.50 R 0.50 R

0.51 - 0.75- - ... 0.75

0.76 ~ 1.00 1.00

1.01 = 1.2 -1.25 -

1.26 - 1.50 - © 1.50

1.51 - 175 ;.:_ s
eemen. o aess o o
2.01 = 2.25 f;’&f??f?zj_ 2.25 T

2026 ." 2-5‘0.

2051 - 2-75

2.76 ~ 3.00 ° .77 3,00
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SEDIMENT LEVEL USING A PORTABLE PUMP SYSTEM,

R’

NOTE: ELEVATIONS ARE RELATIVE TO 100.0

MA}mkUM SEDIMENT CAPACITY: 4,603 CURBIC FEET
CAPACITY AT PRINCIPLE OVERFLOW: 58,208 CURIC FEET
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-- SEDPC --
SEDIMOT II MODEL FOR THE IBM PC/XT
CONVERTED BY TECH ENGINEERING INC.

VERSION 1.10 NOVEMBER 17,1983
Fedekdedkededededodedoieokdrdek ek dokdokkbrk dekekeded ke dekok dok dok dekedek dodededededeodedededeod sededededekkok

L o e o o L A R Rk e o e T e e
dededededrkebeodedeob b de Ak ok de e de s sk e e sk sl s sk s ek e o ek ek e ke ek ke ook ok e e e e v e e e e e de e

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

Fhkbhhhb ik ke ddekdokk ket k b h b dk bk dhbkh bk k ke ko kkkkkk kb ok kb ok ke kok ok
o s e e e o s e e

Fekddkkdkkhiktikhkhkhiidhhidkhddkikkkkikkkikidkkkiihkbbihkikkiihkikk

THE FOLLOWING VALUES ARE NOW PREDICTED BY SEDIMOT II.
THEY CAN BE FOUND IN SUMMARY TABLES.
1, PERIOD OF SIGNIFICANT CONCENTRATION
2, VOLUME WEIGHTED AVERAGE SETTLEABLE CONCENTRATION
DURING PERIOD OF SIGNIFICANT CONGENTRATION
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

vk e vk ke vk e e ARk e e v de sk ke de kel e e ke v e e R AR e kek e dedede ke ke

Fkk bRk dRwwkw INPUT RAINFALL PATTERN sstshkssbskstkokok bkttt

VALUE DEPTH TIME
1 .00 .00
2 .06 .50
3 .13 1.00
4 .22 1.50
5 .37 2.00
6 .96 2.50
7 1.12 3.00
- 8 1.25 3.50
9 1.34 4.00
10 1.42 » 4.50
11 1.48 5.00
12 1.54 5.50
13 1.60 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 . =

dkdedd gk kkdkhdkdkkkdkkrkdk INPUT VALUES®Hkssdddrdeddiok sk bk kkkd

STORM DURATION - 6.00 . HOURS

PRECTPATION DEPTH ' : - 1,60 INCHES
SPECIFIC GRAVITY - 2.50
LOAD RATE EXPONENT FACTOR - 1.50

SUBMERGED BULK SPECIFIC GRAVITY - 1.25



ok kR kK K E Kk ok ok ok ok k ok ko kR kK

JUNCTION 1, BRANCH 1, STRUCTURE 1
* okok ok ok ok ok ok ok ok ok ok ok ok k ok ok ok ok ok ok ok ok

**% HYDRAULIC INPUT VALUES FOR SUBWATERSHEDS **%

WATER AREA CURVE TC TT ROUTING COEFFICIENTS  UNIT
SHED ACRES  NUMBER HR HR K-HRS X HYDRO
1 11.58 80.00 .301 .000 .000 .00 2.0
2 33.42 75.00 .262 .000 .000 .00 3.0

*%% SEDIMENT INPUT VALUES FOR SUBWATERSHEDS ##%

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 RUNOFF SEDIMENT DIAM DELIVERY DELIVERY

(CFS) (INCHES)  TONS (M) RATIO 1  RATIO 2 .
1 1.81 .34 .00 042 .664 1.000
2 1.78 .20 .00 .021 .525 1.000

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

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

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

RUNOFF VOLUME - .8930 ACRE-FT
PEAK DISCHARGE = . 3.0451 CFS
AREA - 45.0000 ACRES
TIME OF PEAK DISCHARGE - 2.70 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
REFRESENTATIVE PARTICLE SIZE - L0001 MM

TIME OF PEAK CONCENTRATION - .00 HRS
PERIOD OF SIGNIFICANT CONCENTRATION= +9.30 HRS

VOLUME WEIGHTED AVERAGE SETTLEABLE
CONCENTRATION DURING PERIOD OF




SIGNIFICANT CONCENTRATION -
VOLUME WEIGHTED AVERAGE SETTLEABLE
CONCENTRATION DURING PEAK 24 HOUR
PERIOD -
ARITHMETIC AVERAGE SETTLEABLE
CONCENTRATION DURING PERIOD OF
SIGNIFICANT CONCENTRATION -
ARITHMETIC AVERAGE SETTLEABLE
CONCENTRATION DURING PEAK 24 HOUR
PERIOD -

-23/60

.00  ML/L
.00 ML/L
.00 ML/L
.00 ML/L

* ok ok ok ok ok kR ok ok ko k ok ok hk ok kR Rk Rk Rk Rk k

POND RESULTS

ok ok ok ok ok ok ok ok k ko ok ok ok ok ok k kR Rk ok ok Rk ok ke

%%%%% CONTROL VARIABLES OPTIONS ik

FLOW FRACTN ISDO NRHP NSP NCSTR
3 0 2 500 12 2

*k%%k DROP SPILLWAY INPUTS #%%%*

ENTRANCE LOSS COEFFIGIENT = 1.0000

BEND LOSS COEFFICIENT - 5000

WEIR COEFFICIENT - 3.1000

ORIFICE COEFFICIENT - 6000

MANNING COEFFICIENT - 0240 e

BARREL DIAMATER = 15,00 -INCHES

RISER DIAMETER = 15.00 INCHES

LENGTH OF PIPE = 58.30 FEET

VERTICAL HEAD DROP - _FEET



/s

%%kdk BASIN GEOMETRY sk .

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

TURBULENCE FACTOR oo - - 1.00 :
PERMANENT POOL CAPACITY et - 1.336 ACRE-FT
DEAD STORAGE - 20.00 PERCENT
TIME INCREMENT OUTFLOW - .10 HRS
VISCOSITY .009 CM**2/SEC

INFLOW RUNOFF VOLUME T .893 ACRE-FT
OUTFLOW ROUTED VOLUME : - .893 ACRE-FT
STORM VOLUME DISCHARGED (PLUG FLOW) - .893 ACRE-FT
POND VOLUME AT PEAK STAGE ' ‘= - 1.427 ACRE-FT
PEAK STAGE - - 16.476 FT
PEAK INFLOW RATE . = - 3.045 CFs
PEAK DISCHARGE RATE : = . 2.815 CFS
PEAK INFLOW SEDIMENT CONCENTRATION - .00 MG/L -
PEAK EFFLUENT SEDIMENT CONCENTRATION - .00 MG/L -
PEAK EFFLUENT SETTLEABLE CONCENTRATION - .0000 ML/L -
PEAK EFFLUENT SETTLEABLE CONCENTRATION - .00 MG/L
STORM AVERAGE EFFLUENT CONCENTRATION - .00 MG/L
AVERAGE EFFLUENT SEDIMENT CONCENTRATION - .00 MG/L
BASIN TRAP EFFICIENCY =kkkkkkdkkkk PERCENT
DETENTION TIME OF FLOW WITH SEDIMENT - .39 HRS
DETENTION TIME FROM HYDROGRAPH CENTERS - .39 HRS
DETENTION TIME INCLUDING STORED FLOW - .39 HRS
SEDIMENT LOAD DISCHARGED - .00 TONS
PERIOD OF SIGNIFICANT CONCENTRATION - -10.90 HRS

VOLUME WEIGHTED AVERAGE SETTLEABLE

CONCENTRATION DURING PERIOD OF

SIGNIFICANT CONCENTRATION - .00 ML/L
VOLUME WEIGHTED AVERAGE SETTLEABLE

CONCENTRATION DURING PEAK 24 HOUR .




- ottt im.

i e e

PERIOD :

ARITHMETIC AVERAGE SETTLEABLE
CONCENTRATION DURING PERIOD OF
SIGNIFICANT CONCENTRATION

ARITHMETIC AVERAGE SETTLEABLE
CONCENTRATION DURING PEAK 24 HOUR
PERIOD

*%% RUN COMPLETED ##%¥%%

.00

.00

.00

ML/L

ML/L

ML/L

zi/é:
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-- SEDPC --
SEDIMOT II MODEL FOR THE IBM PC/XT
CONVERTED BY TECH ENGINEERING INC.
VERSION 1.10 NOVEMBER 17,1983

kkdkkkkhkkhkRkhkhhkhkhrhkhhhhhkrhrhhhrhhhhrhhhhrrrkrtrrbhk kA XA AR AR kAR R X

ddkddekdk kA kbbb hdhr bbb dhdhhhh bk hAAANAETARRAANN
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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

Tkkehkkrhrkhr kAR RRARE AR RTINSk bk h ki hkihi
KARRAKRR KR ARKRARIAKRIA R AT kR RREkRRRRRARhhhhhhhkhkhhkkhhkrkhkhhhhhr

KARKRKRKRARKRRRRAARAK KRR R ERARARRTATARRRNRRRERRRS RN REhhARhhrhni

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

ALL CONCENTRATIONS ARE IN ML/L.

* * o % N F o W F % ¥ * ¥ F ¥

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

kR EEXEEAE AN RA AR IR kR hkhddddidd

WATERSHED IDENTIFICATION CODE

POND 012, 25-YEAR, 6-HOUR STORM

FeRAKERARKRAAREARARRRANR N A Ak kR bk hhhkhi
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HhkhkkAkkkkkkkrkxkxrx TNPUT RAINFALL PATTERN *XAXAEXARAXRRRN KA ANE

VALUE PEPTH TIME
1l .00 - .00
2 .06 .50
3 .13 1.00
4 .22 1.50
5 .37 2.00
6 .96 2.50
7 1.12 3.00
8 1.25 3.50
9 1.34 4,00
10 1.42 4.50
11 1.48 5.00
12 1.54 5.50
13 1.60 - 6.00

INPUT PARTICLE SIZE~PERCENT FINER DISTRIBUTIONS

SIzZE, MM .250 .100 .050 .010 .005% .001
.000

PCT FINER NO. 1 100.000 S0.000 35.000 19.000 15.000 6.000
.000
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hhkkkhhkkhkkkkkkkkk ke INPUT VALUES*** ke kA kXA ANARAKN KK AKX

STORM DURATION
PRECIPATION DEPTH

6.00 HOURS
1.60 INCHES

tanes

SPECIFIC GRAVITY : 2.50
LOAD RATE EXPONENT FACTO 1.50
SUBMERGED BULK SPECIFIC GRAVITY 1.25

* R K K kK k kK *k ¥ & A & %k k * * k kK *k k k *x *

JUNCTION 1, BRANCH 1, STRUCTURE 1
* ok ok k kX Kk K K Kk ok kK X K Kk k k kK k k Kk k K

*%¥* HYDRAULIC INPUT VALUES FOR SUBWATERSHEDS **=*

WATER AREA CURVE TC TT - ROUTING COEFFICIENTS UNIT
SHED ACRES NUMBER HR HR K-HRS X HYDRO
1l 28.94 80.00 .178 .000 .000 .00 2.0
2 3.95 78.00 -048 . 000 .000 .00 3.0

*%%* SEDIMENT INPUT VALUES FOR SUBWATERSHEDS ***

WATER SEG SOIL LENGTH SLOPE cp PART - SURF
SHED NUM K FEET PCT VALUE oPT COND
l 1 .00 .0 .00 .000 1.0 .0
2 1 .00 -0 .00 .000 1.0 .0

* % * COMPUTED VALUES FOR INDIVIDUAL WATERSHEDS * * *

WATERSHED PEAR FLOW RUNOFF SEDIMENT DIAM DELIVERY DELIVERY

(CFS) (INCHES) TONS (MM) RATIO 1  RATIO 2
1 5.64 .34 .00 .056 .752 1.000
2 .95 .28 .00 .100 1.000 1.000

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



-

*kxk*x 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 o = ' .00 ML/L
ARITHMETIC AVERAGE SETTLEABLE . :

CONCENTRATION DURING PERIOD OF ' R

SIGNIFICANT CONCENTRATION = .00 ML/L
ARITHMETIC AVERAGE SETTLEABLE

CONCENTRATION DURING PEAK 24 HOUR S :

PERIOD = .00 ML/L




. * % k Kk Kk x k Rk k % Kk k K Kk k k k k kK k KR hH K K K * * * * *

POND RESULTS

* & % & k * K k& X *k X * * *k X Kk *k *k * & * ¥ ¥ ¥ ¥ * %X hk *k *

****x%* CONTROL VARIABLES OPTIONS ***¥%%

FLOW FRACTN IsDO NRHP NSP NCSTR

-

3 0 1l 500 12 2

**x%+% 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



**x%*x STORM EVENT SUMMARY #*¥x%x

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

1.00
1.886 ACRE-FT
20.00 PERCENT
.10 HRS
.009 CM**2/sEC
.902 ACRE-FT
.902 ACRE-FT
.902 ACRE-FT
2.053 ACRE~FT

-

=

=
PERK STAGE = 7.876 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 ML/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 = *xxdxx PERCENT
DETENTION TIME OF FLOW WITH SEDIMENT = .62 HRS
DETENTION TIME FROM HYDROGRAPH CENTERS = .62 HRS
DETENTION TIME INCLUDING STORED FLOW = .62 HRS
SEDIMENT LOAD DISCHARGED : = .00 TONS
PERIOD OF SIGNIFICANT CONCENTRATION = -11.30 HRS
VOLUME WEIGHTED AVERAGE SETTLEAELE

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

*%% RUN COMPLETED #***%
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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

SUBWATERSHED/STRUCTURE INPUT/OUTPUT TABLE

~Hydrology-
Base- Runoff Peak

JBS SWS Area CN UHS Tc K X Flow Volume Discharge

(ac) (hrs) (hrs) (cfs) (ac-ft) (cfs)
111 1 11.58 80 M 0.301 0.000 0.000 0.0 0.32 1.81
111 2 33.42 7% 8 0.262 0.000 0.000 0.0 0.57 1.77

Type: Pond Label: POND 011

111 Structure 45.00 0.89
111 Total IN 45.00 0.89 3.10
111 Total OUT . 0.89 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\PO11ESON 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

J1l, Bl, S1
POND 011

Drainage Area from J1, Bl, S1, SWS(s)1-2: 45.0 acres
Total Contributing Drainage Area: 45.0 acres

DISCHARGE OPTIONS:

Emergency
Spillway

Riser Diameter (in) ———
Riser Height (ft) ———

Barrel Diameter (in) -~ ——— : .
Barrel Length (ft) —_—
Barrel Slope (%) ——

Manning’s n of Pipe ———

Spillway Elevation ———

Lowest Elevation of Holes ————
# of Holes/Elevation -~

Entrance Loss Coefficient ———
Tailwater Depth (ft) —

Notch Angle (degrees) —
Weir Width (ft) —_———

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

Emergency Spillway Elevation 98.0
Crest Length (£ft) 10.0
Z:1 (Left and Right) 2 2
Bottom Width (ft) : 6.0

POND RESULTS:




4 oe

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

. IN 0.89 3.10

ouT 0.89 2.96
Peak Hydrograph
Elevation Detention Time

(hrs)
98.3 0.00

khkhkkdkhkhhkhhhhhhhkhhhhhkrhhkhhhhhhhhhhhhhhhhhdddhkhhhdhhkhddddhkdhhhdhhhhdhihhdhddddkxk
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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

ELEVATION-DISCHARGE TABLE

J1, Bl1l, 51
POND 011

Drainage Area from J1, Bl, S1, SWS(s)1l-2: 45.0 acres
Total Contributing Drainage Area: 45.0 acres

Emergency Total
Spillway Discharge
Elevation (cfs) (cfs)

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
20.00
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

ﬂ"Pcac:oca

> - - L) - . . . - E ] - - ) - . L] E ] L] L ] - L] » - L ] . . L] L] L]
0000000000000 000000C0000C00000000C00O0
c:oc:‘lrc:oc:oc:c:oc:oc:oc:oc:c:o<3c>oc>ocao

OCO0O0000D00CO0O0O0000000O00000D000O00D0O000CO0OCO
CO0O0O0O0O0OO00O0O00O0O0O0O000O000O0OCOOCO0O0000000000O0
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98.50 5.9 5.9
98.60 7.1 7.1
98.70 9.5 9.5

8.80 12.3 12.

6.90 15.4 15.4

9.00 18.4 18.4
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' Civil sSoftware 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

ELEVATION~-AREA-CAPACITY-DISCHARGE TABLE

J1, B1, S1
POND 011
Drainage Area from J1, Bl, 81, SWS(s)1l-2: 45.0 acres
Total Contributing Drainage Area: 45.0 acres

SW#1: 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
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98.25 17.25 0.20 1.58 2.96 Peak Stage
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..... 2.50 ft

Left Side Slope.. 2.00:1 (H:V)
Right Side Slope. 2.00:1 (H:V)
Manning’s n...... 0.035
Channel Slope.... 0.2600 ft/ft
Discharge........ 1.80 cfs

Computed Results:

DEepth.ceccuvnnenns 0.13 ft

Velocity..veeenen . 5.11 fps

Flow Area........ 0.35 sf

Flow Top Width... 3.01 ft

Wetted Perimeter. 3.07 £t

Critical Depth... 0.24 ft

Critical Slope... 0.0317 ft/ft : :
Froude Number.... 2.63 (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: POND 011 - S. INLET
Comment: RECLAMATION POND 011 - SOUTH INLET
Solve For Depth

Given Input Data:

Bottom Width..... 2.00 ft

Left Side Slope.. 1.20:1 (H:V)
Right Sside Slope. 1.20:1 (H:V)
Manning’s n...... 0.035
Channel Slope.... 0.4300 ft/ft
Discharge........ 1.70 cfs

Computed Results:

Depth..veeneensss 0.12 ft

VeloCity.eeeoeasns 6.43 fps

Flow Area........ 0.26 st

Flow Top Width... 2.30 ft

Wetted Perimeter. 2.38 ft

Critical Depth... 0.27 ft

Critical Slope... 0.0318 ft/ft -
Froude Number.... ' 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.......... 1.50 ft
Slope...... ceeeaen 0.0150 ft/ft
Manning’s N....... 0.022
Discharge.....cs.. 2.82 cfs
Computed Results:

Depth....coceeeeann 0.63 ft
Velocity.eeoennnnn 3.98 fps
Flow Area...ccsevee 0.71 st
Critical Depth.... 0.64 ft
Critical Slope.... 0.0146 ft/ft
Percent Full...... 42,17 %
Full Capacity..... 7.60 cts
OMAX @.94D..ucvrnsvn 8.18 cfs

. Froude Number..... 1.02 (flow is Supercritical)

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

Worksheet Name: POND 011 - SPILLWAY
Comment: RECLAMATION POND 011 - EMERGENCY SPILLWAY
Solve For Depth

Given Input Data:

Bottom Width..... 6.00 ft
Left Side Slope.. 2.00:1 (H:V)
Right Side Slope. 2.00:1 (H:V)
Manning’s nN...... 0.035
Channel Slope.... 0.3300 ft/ft
Discharge........ 2.96 cfs

Computed Results:

Depth.ceeeeeeenes 0.10 ft

Velocity.eevevenn 4,98 fps -

Flow Area....se.s 0.59 sf

Flow Top Width... 6.38 ft

Wetted Perimeter. 6.43 ft

Critical Depth... 0.19 ft

Critical Slope... 0.0321 ft/ft

Froude Number.... 2.88 (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: PONDQ12 INLET

Comment: RECLAMATION POND 012 - INLET

Solve For Depth

Given Input Data:

Bottom Width..... 3.00 ft

Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning’s N...... 0.035
Channel Slope.... 0.0500 ft/ft
Discharge........ 5.94 c¢fs

Computed Results:

Depth.....cvcuenn 0.36 ft

Velocity....... .- 4.05 fps

Flow Area........ 1.47 sf

Flow Top Width... 5.16 ft

Wetted Perimeter. 5.28 ft

Critical Depth... 0.43 ft

Critical Slope... 0.0268 ft/ft _
Froude Number.... 1.34 (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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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: PONDO012 SPILLWAY
Comment: RECLAMATION POND 012 - SPILLWAY OUTLET
Solve For Depth

Given Input Data:

Bottom Width..... 6.00 ft-
Left Side Slope.. 2.00:1 (H:V)
Right Side Slope. 2.00:1 (H:V)
Manning’s n...... 0.035
Channel Slope.... 0.5000 ft/ft
Discharge........ 3.26 cfs

Computed Results:

Depth..c.cieeeveess 0.09 ft

Velocity......... 5.88 fps

Flow Area.....soo 0.55 sf

Flow Top Width... 6.36 ft

Wetted Perimeter. 6.40 ft

Critical Depth... 0.20 ft

Critical Slope... 0.0315 ft/ft

Froude Number.... 3.51 (flow is Supercritical)

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

Worksheet Name: CASTLEGATE AREA
Comment: TYPICAL DIVERSION/BERM DESIGN
Solve For Depth

Given Input Data:

Bottom Width..... 8.00 ft

Left Side Slope.. 2.00:1 (H:V)
Right Sside Slope. 5.00:1 (H:V)
Manning’s n...... 0.030
Channel Slope.... 0.0100 ft/ft
Discharge........ 3.43 cfs

Computed Results:

Depth.eeeenceennn. 0.23 ft

Velocity...eveans 1.73 fps

Flow Area........ 1.99 st

Flow Top Width... 9.58 ft

Wetted Perimeter. 9.66 ft

Critical Depth... 0.17 £t

Critical Slope... 0.0242 ft/ft

Froude Number.... 0.67 (flow is Subcritical)

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: CASTLEGATE AREA

Comment: TYPICAL DIVERSION/BERM DESIGN

Solve For Depth

Given Input Data:

Bottom Width..... 8.00 ft
Left Side Slope.. 2.00:1 (H:V)
Right Side Slope. 5.00:1 (H:V)
Manning’s n...... 0.030
Channel Slope.... 0.0300 ft/ft
Discharge...ceve.. 3.43 cfs
Computed Results:
Deptheecenannnens 0.16 ft
Velocity.veeeeenn 2.45 fps
Flow Area.....sss 1.40 sf
Flow Top Width... 9.14 ft
Wetted Perimeter. 9.20 ft
Critical Depth... 0.17 ft
Critical slope... 0.0242 ft/ft
Froude Number.... 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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Chapter 3, Section 3.4 February 1994
Castle Gate Mine

. Preparation Plant

APPENDIX 3.4N

ALTERNATIVE SEDIMENT CONTROL MEASURES
CALCULATIONS
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RECLAMATION ALTERNATIVE SEDIMENT CONTROL MEASURES
SUMMARY AND CALCULATIONS

CASTLE GATE PREPARATION PLANT
CARBON COUNTY, UTAH

Prepared for
AMAX COAL COMPANY

Castle Gate Mine
Carbon County, Utah

Prepared by

.- EARTHFAX ENGINEERING, INC.
Midvale, Utah



Appendix 3.4N September 1992
Castle Gate Mine
Preparation Plant

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 (ASC) 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 eyaluaﬁng 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 ripraq 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
ASC 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




Appendix 3.4N September 1992
Castle Gate Mine

Preparation Plant

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. al., 1984) respectively. A summary of these
comparisons comprises Table 3.4N - 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 = (1/72.6)™ * ((430x? + 30x + 0.43)/6.613)

where x = sin(slope angle) _

| = 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: -

0 Bare soil, C = 1.3 (Barfield et. al., 1983, Table 5.8)

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

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

0 Undisturbed native soil, C = 0.07 (SCS, 1977) |
An efficiency of 75% was assumed for filter fabric (silt) fences (Mirafi, Inc., Product #100x).
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TABLE 3.4N-A1

CASTLE GATE PREPARATION PLANT RECLAMATION ALTERNATIVE SEDIMENT CONTROL MEASURES

WATERSHED Area  Height Horiz. Pro]. Slope Angle Slope Angle Fleld Slops  Siope LS K Undisturbed Skt to
fAc} ofRise of Siope ) {degd Lengtht) Factorm Factor  Faclor  Sed. Prod. stream —

M LlLengthim : : : Bare ground
10-YEAR 6—HOUR STORM . (Tone)
PREPARATION PLANT

EAST SIDE OF UPPER CGRD-5 B . . :
RECLAIMED AREA 2.10 40.0 2200 182 .- 103 224 05 52 0.15 1.9 sa.1
UNDISTURBED AREA (UT) 7.30 20007, 4500 044 328 535 05 57 0.15 704 764

TOTAL 78.4 1126

CGRD-3C - BOUTH 8IDE . . . P

RECLAMED AREA 073 50.0 2000 167 0.5 804 0s 53 0.18 0.7 127
ANNUAL ERCSION B
PREPARATION PLANT

EAST SIDE OF UPPER CGRD-§

RECLAIMED AREA 2,40 400 2200 . 182 - 103 = 224 05 5.2 0.15 1.3 23.4
UNDISTURBED AREA (U7} 730 - 2000 450,0 64.4 32.8 535 05 58.7 0.1 49.5 405
TOTAL . * B 50.7 72.8
CGRD-3C ~ SOUTH SIDE - fo a K : -
AECLAMED AREA 073 . 500 300.0 10.7 9.5 . 304 05 53 0.15 o4 8.2
SOIL CONDITION ‘C'FACTOR ' P' FACTOR DELIVERY RATIO
BARE 1.3 10 : UNDISTURBED AREA - 1.0
RIPPED o8 . . RECLAIMED AREA - 1.0
MULCHED 0.05 : . .
UNDISTURBED 0.07
EROCDIBILITYFACTOR, K 0.15
RAINFALLFACTORS o ) d
10-YR 6-HR STORM 1”7, - '
ANNUAL 1"

007004

St to

stream —

Ripped
(Tons}

222
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1.4
70.4
Tra
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(Tons}
03
19.1
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0.4
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Appendix 3.4N September 1992
Castle Gate Mine

Preparation Plant

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.
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Castle Gate Mine
Preparation Plant
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CASTLE GATE PREPARATION PLANT RECLAMATION ALTERNATIVE SEDIMENT CONTROL MEASURES

L8 K Undiaturbed Sitto
Faclor Facior Sed. Prod. stream —
: : . Bare ground
S (Tons)
5.2 0.15 i 86.1
58.7 0,16 OT0M4 76.4
o C 704 1120
¢ ¥,
5.3 0.5 07 127
i'.
5.2 015 - 1.3 234
5.7 0.15 - 49.6 45
50,7 72.8
5.9 015 0.4 8.2
. DEUVERY RATIO
1.0
- 1.0

WATERSHED Area  Height Horiz. Proj. Slope Angle Stope Angle Fleld Slope  Slope
{Ac) ofRise of Sope (%} (dog) Length{h) Factorm
M Length () ;
10~YEAR 6-HOUR STORM ) :
PREPARATION PLANT :
EAST SIDE OF UPPERCGRD=-5 ° : -
RECLAMED AREA 2.0 43.0 2200 | 182 10.3 224 05
UNDISTURBED AREA (U7} 7.30 200.0 4500 1 o4l 28 635 0.5
TOTAL '
i
CORD-3C ~ SOUTH SIDE ' !
RECLAIMED AREA, 873 50.0 3000 L. 187 0.5 304 0.5
ANNUAL EROSION
PREPARATION PLANT
EAST SIDE OF UPPER CGRD-5 .
AECLAIMED AREA 2.10 400 220.0 18.2 10.39 224 0.5
UNDISTURBED AREA (UT) 7.30 2000 450.0 64.4 328 535 05
TOTAL .
CGRD-2C — SOUTH SIDE
RECLAIMED AREA 0.73 50.0 3000 18.7 0.5 304 0.5
SO CONDITION 'C'FACTOR *P*FACTOR
BARE 1.3 1.0 UNDISTURBED AREA
RIPPED 0.8 RECLAIMED AREA
MULCHED 0.05
UNDISTURBED 0.07
ERODIBILITY FACTOR, K 0.15
RAINFALL FACTORS
10-YR 8-HA STOAM 17
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Appendix 5A

Table 5.A.1 Typical C Factor Values Reported in the Literature.*

Condition C factor
1. Bare soil conditions
freshly disked to 6-8 inches 1.00
after one rain - 0.89
loose to 12 inches smooth 0.90
loose to 12 inches rough 0.80
compacted root raked 1.20
compacted bulldozer scraped across slope 1.20
same except root raked across ' 0.90
rough irregular tracked all directions 0.90
seed and fertilize, fresh, unprepared seedbed 0.64
same after six months 0.54
seed, fertilize and 12 months chemical 0.38
not tilled algae crusted : 0.01
tilled algae crusted _ 0.02
undijsturbed except scraped 0.66-1.30
scarified only ' 0.76 - 1.31
sawdust 2 inches deep, disked in ' 0.61
-2, Asphalt emulsion i -
1210 gallons/acre 0.01-0.019
605 gallons/acre " 0.14-0.57
. 302 gallons/acre 0.28-0.60
3. ' Dust binder
605 gallons/acre 1.05
] 1210 gallons/acre 0.29-0.78
"4, Other chemicals ' ' .
1000 Ib fiber glass roving with 60-150 gallons/acre 0.01-0.05
Aquatain 0.68 :
Aerospray 70, 10 percent cover 0.94
Curasol AE 0.30-0.48 .~
PVA ) 0.71-0.90
- Terra-Tack 0.66 _
wood fiber sturry, 1400 lb/facre fresh 0.01-002
wood fiber slurry, 3500 Ib/acre fresh 0.10
5. Seedings .
temporary, 0 to 60 days2 . 0.40
temporary, after 60 days - ' 0.05
permanent, 2 to 12 months . e - 0.05
6. Brush e 0.35
1. If plantings are used with mulches, use the minimum C values, ;
2 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)

SR Chemicals are also available for stabilizing the soil surface. C
values for selected chemicals 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 comprehensive list is
given in Appendix 5A. '

Condition : C factor

1. Bare soil conditions

compacted bulldozer scraped up and down 1.30
compacted fill 1.24 - 1.71
2. Asphalt emulsion
1250 gallons/acre 0.02
151 gallons/acre : 0.65 — 0.70
3. Other chemicals
; Petroset SB 0.40 — 0.66
. . o wood fiber slurry, 1000 Ib/acre fresh 0.05
. 4, Seedings’ -
Y permanent, 0 to 60 d.'-xys2 0.40
permanent, after 12 months 0.01
5. Excelsior blanket with plastic net . . - -0.04 =0.10

1. If plantings are used with mulches, use the minimum C values,
2. If dry weather occurs at planting and emergence is a problem, extend the
0-60 days to a period when rainfall normally occurs.
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Table 4. **C™" Factors for Permanent Pasture and Rangetand

Vegetative Canopy Cover That Contacts the Surface 1/
Type and Height Canopy Percent Ground Cover
of Raised Canopy 2/ Cover 3/ Type 4/ _ .
0 10 20 l 40 60 80 95-1t
No appreciable canopy G 1.0 .45 .20 .10 0420 013 o
. W 1.0 45 24 15 090 0430
Canopy of tall forbs . 25 G 1.0 36 A7 .09 038 012 x
or short brush w 1.0 .36 200 1) .082 .41 0
(0.5 m fall ht.) T 50 G. 1.0 .26 A3 107 035 012
' w 1.0 .26 a6 075 039 0
15 G 1.0 A7 A0 .06 .on 011
w 1.0 A7 d20.07 067 038 0
Appreciable brush | - 25 G 1.0 40 A8 .09 000 013 o
or brushes ’ w 1.0 .40 .22 14 0gs o2 0
(2 m fall ht.) 50 G 1.0 34 Jd6 085 033 012 W
: W 1.0 34 9 .13 081 41 O
5 G 1.0 28 14 .08 036 012 (x
w 1.0 .28 17 A2 077 040 R4
Trees but no appreciable 25 G 1.0 42 19 .10 o4 013 (X
low brush : w 1.0 42 23 .4 087 2 W
{4 m fall ht)) 50 G 1.0 39 18 .09 040 013 ‘
. w 1.0 . .39 .21 14 .085 042
75 G 1.0 36 A7 .09 039 012

1/ All values shown aésurx.1c: (1) random distribution of mulch or vegetation. and (2) mulch of appreciable depth where it exists
2/ Average fall height of waterdrops from canopy to soil surface: m=meters. '

3/ 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 is grass, grasslike plants, decaying compacted duff, or litter.

W: Coverat surface is mostly broadleaf hcrbaceous plams (as weeds with little Ialcrnl-root network near the surface, and/
undecayed residue.)

Table 5. Factor “‘C"* for Various Quantities of Mulch

Mulch—adequately crimped into soil *C"* Factor
bare areas ' : 1.0
Ya t ton straw mulch per acre .52
Y% " 35
» " " " 24
| L] L4 " L4 .18
L TR " " .10
2.7 " " T .06 y
3 - " " .03 .
4 = - " " .02
&3, 1777
10
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TABLE 1: GUIDE SPECIFICATION FOR
SILT FENCE FABRIC

/?73?’

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.

FABRIC PROPERTY

FABRIC

TEST METHOD*  REQUIREMENTS

II.

III.

. RESISTANCE TO INSTALLA-

TION STRESSES

a. Grab Tensile Strength,
1bs

b. Grab Tensile
Elongation, %

c. Mullen Burst Strength,
psi

d. Trapezoid Tear
Strength, 1bs

PERFORMANCE CRITERIA
DURING SERVICE LIFE

a. Slurry Floy Rate,
gal/min/fc
b. Retention Efficiency,%

RESISTANCE TO ENVIRON-
MENT FACTORS

a. Mildew, Rot Resistance,
7% Strength Retention

b. Insect, Rodent
Resistance, %
Strength Resistance

¢. Ultraviolet Resistance,
% Strength Retention

* TEST METHOD DESIGNATIONS:
ASTM: American Society of Testing and lMaterials

VIM:

ASTM-D-1682
ASTM-b—1682
ASTM-D-751

ASTM-D-2263

VIM-51-79
VIM~51-79

AATCC-30-74

AATCC-24-T74

ASTM-D-1682
after 500 Xenon
Weatherometer Hrs.

test method per Reference (3).

90
20
180
60

0.3
75

100

100
80

Virginia Dept. of Highways & Transportation

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 cencerning
the above referenced pond and the procedures used in the re-
construction of the pond by E.I.8. 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

s 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.
¢t i+ - (4) No decant was added to the pond.
i bex: : ‘ :
4 idno- (5) Equipment used on the pond reconstruction was:
R (a) Poclane 160 Trackhoe.
auie T (b) International 100 Loader.
e (¢) Gas-powered hand compactor.
(d) International 150 Loader.
. (e) Cat D-9 Dozer.
(£) 2 =~ 10 cu. yd. dump trucks.




SEDIMENT POND CERTIFICATION

Company Name and Address CASTLE GATE COAL COMPANY
P.0O. BOX 449
HELPER, UTAH 84526

Permit Number ACT/007/004
Pond Location . CASTLE GATE

Pond Identification ' 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 with the
requirements of regulation R645-301-514.300.




. POND INSPECTION REPORT
. CASTLE GATE COAL COMPANY
(FINAL INSPECTION)

POND: 011 LOCATION: CASTLE GATE (Upper)
ITEM REMARKS
(1) Potential Safety Hazards None noted.
(2) Sslope Stability Slopes appear stable.

Steep interior.

Pond mostly incised.

(3) Er051on L None evident.

(4) Construction and Maintenance
Performance Standards - Pond cleaned and deepened.

Emerg. Spillway added.

(5) Recommendatlons/Comments Surveyed 10/6/91. Capacity at

Principle 0.F.- 44,505 cu.ft.

Pond appears to meet design

requirements.
»I1_have performed the above inspection on this pond and do hereby

certlfy it to be a true and accurate representation of the pond
at this time.

L




POND INSPECTION REPORT
CASTLE GATE COAL COMPANY
(CONSTRUCTION INSPECTION)

POND: 011 LOCATION: CASTLE GATE (Upper)
ITEM REMARKS
(1) pPotential Safety Hazards None noted.
(2) Slope Stability . T Pond slopes appear stable.

Steep interior.

....(3) Erosion . . : S None evident.

(4) Construction and Maintenance
Performance Standards Removing material to deepen

SR pond & install spillway.

... (5) Recommendations/Comments . Appears to meet reconstruction

- ' design.

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

" at this time.

10/3/91
(Date)




POND CONSTRUCTION METHODS

CASTLE GATE COAL COMPANY

SEDIMENT POND Q127

_ - 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)
(2)

(3)

(4)

The pond is incised - no embankments.

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

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

The pond had an existing decant,
Equipment used on the pond reconstruction was:

(a) Poclane 160 Trackhoe,.

(b) Case 580C Backhoe.

(¢) Gas-powered hand compactor.
(d) International 100 Loader.
(e) 2 - 10 cu. yd. dump trucks.




SEDIMENT POND CERTIFICATION

Company Name and Address CASTLE GATE COAlL COMPANY
P.O. BOX 449
HELPER, UTAH 84526

Permit Number ACT/007/004
Pond Location ' CASTLE GATE
Pond Identification 0l2 A

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 with the
requirements of regulation R645-301-~514.300.




POND INSPECTION REPORT
CASTLE GATE COAL COMPANY
(FINAL INSPECTION)

POND: 01237

ITEM

(1) Potential Safety Hazards

(2) Slope Stability

(3) Erosion

(4) Construction and Maintenance
... Performance Standards

(5) Recommendations/Comments

LOCATION: CASTLE GATE

REMARKS

None noted.

Slopes appear stable.

Steep bank from upper road

on east side.

None evident.

Open-notch spillway added

on south end.

Surveyed 9/29/91. Capacity at

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

Meets or exceeds design.

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.

(Date)




POND INSPECTION REPORT
CASTLE GATE COAL COMPANY
(CONSTRUCTION INSPECTION)

POND: Q12A

LOCATION: CASTLE GATE

ITEM

REMARKS

(1) Potential Safety Hazards None noted,

(2) Slope Stability Slopes appear stable.

Steep bank from upper road

on east side.

(3) Erosion .. None evident.

(4) Construction and Maintenance
Performance Standards

0.K. - 8Spillway under const-

ruction.

(5) Recommendations/Comments 90% complete. Dress up berm.

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

9/27/91
(Date)




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.I1.8. Co.:

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

P - embankment was compacted in 12" lifts by running
e over the placed material with the loader and a
s e - full bucket.

L¥]

(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-

il . tion area which prevented further deepening or

O widening. : -

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

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

KA o (7) Equipment used on the pond reconstruction was:

Poclane 160 Trackhoe.

Case 580C Backhoe.
Gas-powered hand compactor,
International 100 Loader,.

2 - 10 cu. yd. dump trucks.
Cat D-3 Dozer.

Rex 5-ton roller.

(

. (

o T (
R (
(

(

(
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SEDIMENT POND CERTIFICATION

Company Name and Address CASTLE GATE COAL COMPANY

P.O. BOX 449

HELPER, UTAH 84526

Permit Number ACT/007/004
Pond Location CASTLE GATE
Pond Identification 0l2 B

Certification Statement:

I hereby certify that I am experienced in the
construction of impoundments; I am gqualified 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 c¢ritical periods of the
construction by or under my direction in accordance with the
requirements of regulation R645-301-514.300.

5/16/92
(Date)




. POND INSPECTION REPORT
CASTLE GATE COAL COMPANY
(FINAL INSPECTION)

POND: 012B

ITEM

(1) Potential Safety Hazards
(2) Slope Stability
(3) Erosion

(4) Construction and Maintenance
Performance Standards -

(5) Recommendations/Comments

LOCATION: CASTLE GATE

REMARKS

None noted.

Slopes appear stable.

Near vertical on east side.

Mostly incised-shallow pond.

None evident.

Pond-compiéted. 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,

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

2 at thls time.




POND INSPECTION REPORT
CASTLE GATE COAL COMPANY
(CONSTRUCTION INSPECTION)

POND: 0l1l2B LOCATION: CASTLE GATE
ITEM '~ REMARKS

(1) Potential Safety Hazards None noted.

(2) Slope Stability Slopes appear stable.

Near vertical on east side.

P o . Mostly incised-shallow pond.

- (3) Erosion . , ‘ None evident.

(4) Construction and Maintenance
" Performance Standards Embankment being raised and

compacted with roller. Bank

along inlet also being raised

to north.
_+(5) _Recommendations/Comments "Under reconstruction.

Compaction looks good.

Pond interior not modified.

"1 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 CASTLE GATE COAL COMPANY
P.O. BOX 449
HELPER, UTAH 84526

Permit Number ACT/007/004
Pond Location CASTLE GATE
Pond Identificafion 012 B

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 with the

requirements of regulation R645-301-514.300.




POND INSPECTION REPORT

CASTLE GATE COAL COMPANY

(FINAL INSPECTION)

POND: 0J12B

ITEM

(1) Potential'Safety Haiards

T

(2) Slbpe Stability

(3) Erosion

oy

(4) Constructio@ and Maintenance
Performance Standards

(5) Recommendations/Comments

' . \.‘-:‘...:‘.-.. " ’

_at this time.

LOCATION: CASTLE GATE

REMARKS

None noted.

Slopes appear stable.

Near vertical on east side.

Mostly incised-shallow pond.

None evident.

Pond completed. Emergency

spillway and decant added.

Surveyed 10/6/91. Capacity at

Spillway - 53,730 cu. ft.

Pond appears to meet design,

although it is longer.

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

10/6/91

(Date)




POND INSPECTION REPORT
CASTLE GATE COAL COMPANY
(CONSTRUCTION INSPECTION)

POND: 012B

ITEM

(1) Potential Safety Hazards

(2) slope Stability

(3) Erosion

(4) Construction and Maintenance
Performance Standards

(5) Recommendations/Comments

LOCATION: CASTLE GATE

REMARKS

Nocne noted.

Slopes appear stable.

Near vertical on east side.

None evident.

Pond under reconstruction.

Water and sewer lines are

limiting enlargement.

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.

(8ignatur

10/3/91

(Date)




Chapter 3, Section 3.4 February 1994
Castle Gate Mine

. Preparation Plant

APPENDIX 3.4P-1

EMBANKMENT STABILITY ANALYSIS‘FOR POND 011
COMPUTER OUTPUT

.t
.t

007004



EarigFax Engineering
7328

Y—AXIS

115.

S.Union Park Midvale, UTAH &@47

140. 152.
! !

128.
!

CASTLE GATE COAL — PREPARATION PLANT
POND 011 OUTSLOPE C — C
100 SURFACES HAVE BEEN GENERATED
10 MOST CRITICAL OF SURFACES GENERATED
MINIMUM FACTOR OF SAFETY = 4.035

r--.‘...(’_ e




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,
daveloped at Purdue University under sponsorship
of the Federal Highway Administration.

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

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

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




EarthFax Engineering
7324 8.Union Park Midvale, UTAH 84047

--SLOPE STABILITY ANALYSIS-—--

MODIFIED BISHOP METHOD OF SLICES
CIRCULAR FAILURE SURFACES

PROBLEM DESCRIPTION CASTLE GATE COAL - PREPARATION PLANT
POND Oll OQUTSLOPE € - C’
BOUNDARY COORDINATES

7 TOP BOUNDARIES
7 TOTAL BOUNDARIES

BOUNDARY X~-LEFT Y-LEFT X-RIGHT ¥~RIGHT SOIL TYPE
NO. - : BELOW END

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 1l

7 75.00 82.00 100.00 . 8l.50 .. 1

ISOTROPIC SOIL PARAMETERS
1 TYPE(S) OF SOIL

SOIL TOTAL SATURATED COHESION FRICTION PORE ' PRESSURE’
TYPE UNIT WT. UNIT Wf. INTERCEPT ANGLE PRESSURE CONSTANT
NO. (DEG) PARAMETER . "

1 115.0  135.0 100.0 34.0 .00 - o

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

UNIT WEIGHT OF WATER = 62.40 " es b

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 3 COORDINATE POINTS

5

POINT X-WATER Y-WATER B ol

PIEZOMETRIC
SURFACE
NO.

:o

NO. _ o Lo }f;:f
1 .00 90.00 o g
2 58.00 98.00 S a
3 100.00 98.00 : o i

[

A CRITICAL FAILURE SURFACE SEARCHING METHOD, USING a RANDOM

TECHNIQUE FOR GENERATING CIRCULAR SURFACES, HAS BEEN SPECIFIEb."“

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

40.00

EACH SURFACE TERMINATES BETWEEN - X

ty ma



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 =

4.035 *.

X-CENTER = 13.17 R N S
Y-CENTER = 138.78 T s LT
RADIUS = 50.53 U ) .
POINT X~SURF Y-~SURF -~~~ ALPHA - “ B
NO. (DEG)
1 .00 90.00  =-13.98 RAITRARS T LR 4
2 1.94 89.52 -11.71 e .
3 3.90 89.11 -9.44 dave TG {0 R
. 4., 5.87 88.78 ., ~7.18 . _ S,
57377 7.86 - 88.53 "7 -4.9170F N mETAT by
6°“ 9.85“" 88,367 "  -2.64 " ST D
7 11.8% 88.27+% - - 37"
.8 13.85 88.26 1.90 )
-9 15.85 88.32"" 4.17 - AREE
10 17.84 88.47 6.43 , et o gt
11 19-83 88.69 8-70 - .;).’.,-J.‘* ..ALP. PR o U L
12 21.81 89.00 10.97 Y o i 7o THLT
13 23.77 89.38 13.24 A B
14 25.72 89.83 ..  15.51 A T
15 27.64 90.37 T 17.77 S SRR e
16 29.55 90.98 20.04 . o oer e
17 31.43 91.66 22.31 S
18 33.28 92.42 24.58
19 35.10 93.26 26.85 - .
20 36.88 94.16 29.11 N A
21 38.63 95.13 31.38 N o
22 40.33 96.17 33.65 45 R
23 42.00 97.28 .., .35.92 _ . . . . . .
24 43.62 98.45,° - 38.19 - SR :
25 45.19 99.69° " -40.45 i -
26 45.55 100.00 : e s s
SLICE X DX DW . ‘pg “VE "pu DN ' Dsr
NO. e :
1 .97 1.94 115.80 - -, 00 2,00 137.39 "7 72.53




2.92

4.89

6.86

8.85
10.85
12.85
13.92
14.92
16.84
18.83
20.82
22.79
24.74
26.68
28.60
30.49
32,35
34.19
35.99
36.94
37.81
38.84
39.69
41.17
42.81
44.41
45.37

1.96
1.97
1.98
1.99
2.00
2.00

.15
1.85
1.99
1.99
1.98
1.96
1.95
1.93
1.90
1.88
1.85
1.82
1.78

.12
1.63

.42
1.29
1.66
l.62
1.57

.36

342.41
555.65
753.82
935.41

1099,06

1243.64
100.38

1262.94

1455.73

1526.89

1576.58

1604.72

1611.48

1597.21

1562.48

1508.06

-1434.91

1344.19
1237.23
80.01
995.81
226.82
626.87
626.63
397.158
167.64
6.44

.00

.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.oo
.00

.00
.00
.00
.oo
.00
.00
.00
.00
.00
.00
.00

372.89
587.87
782.48
956.83
1111.07
1245,33
99.7%
1255.16
1438.46
1502.66
1547.75
1573.98
1581.61
1570.93
1542.26
1495.96
1432.42
1352.07
1255.38
82.05
1019.23
234.42
645.59
647.69
405.40
154.04
=1.40

111.%0
147.84
180.37
209.52
235.30
257.74

20.4¢
255.60
290.03
300.76
308.30
312.68
313.96
312.17
307.38
299.64
289.02
275.59
259.42

17.12
216.54

51.26
145.41
157.84
117.34

75.32

11.57



POND11.DAT July 7, 1992 Page 1

PROFIL

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

M |

v.Jv 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 R . _

115.0 135.0.100.0 34.0 0.0 0.0 O
WATER &Y .

1 0.0

3 :

0.0 90.0

58.0 98.0 S

100.0 98.0 -7 . T 7° v
CIRCL2 | ' L

10 10 AP
0.0 30.0 . ° e : S e
40.0 65.0, ' Cl X , ot
0.0 e N - S R
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Far' ~ax Engineering
7324 S.Union Park Midvale, UTAH 84047
- CASTLE GATE COAL — PREPARATION PLANT
POND 011 INSLOPE D - D’
100 SURFACES HAVE BEEN GENERATED
10 MOST CRITICAL OF SURFACES GENERATED
MINIMUM FACTOR -OF SAFETY = 1.161
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GEOSLOPE
Version 4.20

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

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

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

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

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

“this software. See the users manual for further

warranty information. .

Supplied under exclusiva 1icense to
BarthFax Engineering -~

7324 S.Union Park devale, 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 BOUNDARIES
6 TOTAL BOUNDARIES

BOUNDARY X~LEFT Y-LEFT . X-RIGHT -Y-RIGHT S0OIL TYPE
NO. - . . ., . - BELOW BND

1 .00 81.50 11.00 81.50 1

2 11.00 81.50 .- .19.00 90.00 S

3 19.00 90.00 28.40 97.80 1

4 28.40 ©97.80 31.00 . 100,00 - 2

5 31.00 100.00 £0.00 100.00 2

6 28.40 97.80 50.00 97.80 1

ISOTROPIC SOIL PARAMETERS

2 TYPE(S) OF SOIL .

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

NO. (DEG) PARAMETER NO.
1l 135.0 135.0 25.0 34.0 .00 .0 0
2 1i15.0 115.0 200.0 34.0 .00 .0 0

1 ?IEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED
UNIT WEIGHT OF WATER = 62.40
PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 5§ COORDINATE POINTS

POINT X-WATER Y-WATER
NO.
1 .00 81.50
2 11.00 81.50
3 19.00 90.00
4 28.40 97.80
5 50.00 97.80

A CRITICAL FAYLURE 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




EACH SURFACE TERMINATES BETWEEN
AND

UNLESS FURTHER LIMITATIONS WERE IMPOSED,

AND X =

AT WHICH A SURFACE EXTENDS IS Y =

=
Im

20.00

31.00
50.00

THE MINIMUM ELEVATION

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 AR CALCULATED BY THE MODIFIED BISHOP METHOD.

EarthFax Engineering

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 = 24.76
POINT X-SURF Y~-SURF
NO.
1l 15.00 85.75
2 16.94 86.22
3 18.84 86.85
4 20.69 87.62
5 22.46 88.54
6 24.16 89.61
7 25.76 90.80
8 27.26 92.12
9 28.65 93.56
10 29.92 95.11
11 31.06 96.75
12 32.06 98.48
13 32.79 100.00
SLICE X DX
NO.
1 15.97 1.94
2 17.89 1.90
3 18.92 16
4 19.84 1.69
5 21.57 1.77
6 23.31 1.69

ALPHA
(DEG)

13.58
18.21
22.84
27.47
32.09
36.72
41.35
45.98
50.61
55.24
59.87
64.49

DwW

209.44
588.07
63.83
782.46
971.26
1029.53

DO

.00
.00
«00
.00
.00
.00

.00

DN

179.81
507.81

54.41
668.72
823.47
870.82

D&8r

147.59
338.22

35.26
428.10
521.67
549.19



10
11
12
13
14
1s
16

24.96
26.51
27.83
28.53
29.29
30.46
31.03
31.37
31.87
32.43

1.60
1.50
1.14
-25
1.27
1.08
.06
.61
.39
«73

1025.76

r
whd
Iy

966,62
709.54
151.00
703.16
495.60
24.23
197,32
84.44
63.37

.00
.00
.oo
.00
.00
.00
.00
.00
.00
.00

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

53

T3

870.28
826.83
614.78
130.67
618.09
441.07
21.34
173.89
-32.60
-207.87

Cein

$48.88
523.63
392.61

83.72
402,31

- 297.14

14.69
127.21
116.57
169.40




POND11IN.DAT July 7, 1992 Page 1

PROFIL
CMRIT.E GATE COAL - PREPARATION PLANT POND 011 INSLOPE D - D’

v.9 81,5 11.0 81.5 1

11.0 81.5 19.0 90.0 1

19.0 %0.0 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 O
115.0 115.0 200.0 34.0 0.0 0.0 O

WATER
1 0.0
5
0.0 81.5 _ ,
11.0 81.5 : . { -
19.0 90.0 . N e '
28.4 97.8 : : -
50.0 97.8
CIRCL2 ' :
10 10 » -
11.0 20.0 :
31.0 50.0
0.0 * - Co
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TABLE 9-1

Typical Properties of Compacted Materials

L-wg

SYINYH e

Ty::.:;l':::::.ol Typical strength charactecdlstlcs
:::I‘r:u:' Range of Typlesl '::::;::
Group Soll type dry unit optimum A le At 3.6 Cohesion d{Etlective meiﬁci:!u ol { Range of modulus
symbol " moisture, of waf (a ) Coheslon strcan peemenbilicy | CBR values k
welght, | ercent | (20200 150 paid 2 COR I{snturated) : Tand Je/min.
wef petceat of origlnal pacted) pat _ eavelope) tb/su In.
height psl degreea
G¥ | Well gesded clesn geavels, 125-133 ) 11-8 0.3 0.6 0 0 >38 >0.79 3 x 102 40 - 80 300 - 00
ginvel-gsnd mixtuses,
GP | Poocly graded clean giavels, HIs«135| td-11 o4 0.9 0 0 > >0.M 10+ 30-060 50 - 400
gravel-sand mix. ; .
GM | Stlty gravels, poorly graded 120- 135 | 12-8 0.5 1.1 PP ST >34 >0.67 >10-§ 26 - 60 100 - 400
gravel-sand-sile. ) . .
GC | Clayey geavels, poorly geaded 1ns-130| 14-9 0.7 L6 cissmoisas | nesuracans >3t >0.60 >10°? 20 - 40 100 - 300
gravel-sand-clay.
s Well graded clean sands, gravelly { 110- 130 16-9 0.6 1.2 [ 0 38 079 >19-? 20 - 40 200 - 300
sands. o
sp Poorly geaded clesa ssndy, 1000-120} 21-12 0.8 1.4 0 0 b 0.74 >10-3 10 - 40 200 - 300
saad-gravel mix. ) ’ . ’
SH Sttty sands, poorly graded sond- [110-125| 16-11 -0.8 1.6 1050 420 M 0.67 5 x 10-8 10 - 40 100 - 300
altt mix. | .
SM-5C | Sand-slit clay mlx with stightly 110-130 | 15-11 0.8 1.4 1050 100 33 0.66 Ix 10 esreessvene
plastic fines. «
SC' | Claycy sands, poody graded 105-125| 19-11 1.1 2.2 1550 230 3l 060} Sxli07 5-20 100 - 300
sand-clay mix.
ML | Jaorgsnic silts and clayey silts . | 95-1220] 24-12 0.9 1.7 1400 1%0 12 0.62 10-3 13 orless |00 - 200
ML-CL | Mixture of inorgasic silt and clay | 100-120 | 2212 1.0 2. 1350 460 32 0.62 3 x 107 esrevavanss
CL Inorgaale clays of Jow to med. 95-120] M4-12 1.3 s 1800 70 8 0.54 10-7 15 or less 50 - 200
plasticiey. *
OL | Cspanlc silis and sllt-clays, low BO<R00 ) 3321 | svuvvone |rvacsnee [aacsconoee |osnnvnccen | answcvsnen | aauee] csnnanasanns S or less %0 - 100
plasticity.
MH Inorganic cleyey silis, elastlc 70 - 95 0-2 2.0 3.8 1500 {20 25 0.47 S x 10-7 10 ar Jess 50 - 100
silts. .
CH | Inorganic clays of high plastlciey | 75103 ) 36-19 2.6 3.9. 2150 230 19 0.35 1o-? 15 oc less $0 - 150
OH Orgaanic clays and silty claye ... | 635-100) 45-21 seesecns |anaosvas ] renenosnose [avevancncs | snnnnvenee | aesnef annnosenanne S or less 25 - 100
Notes:
1. All properties are for conditlon of ® dard Proctor* i 3. Compiesslon valuce ate for vertlcal Joading with complete Jstersl

density, except values of k and CBR which are for “modified

Proctor” maximum density.

2. Typlcal strength characteristics sre for effective sirength eavelopes

and are obtalned from USBR data.

conlinement.
4. (>) indicates that typical property fa greater than the value shown.

{....) iadicares lnsutlicient date availsble for an estimare.
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Friction, cohesion and unit welght

The mererial properties which are most relavant 1o the
discussion on slopa stavillty presenced in this book are the

angle af frictlon, the conasive sirength and the unit weight
of the rock and s0il masses.

Friction and cohesion are best deflned in terms of the plor
of shear stress versus normal strass given In Figure 9,
This plat iy & simolified version of (he retults which
would be obtained If a rock specimen containing &
gealoglcal discontinuity such as 4 jolnt i3 sub)ected to a
loading system which causes sliding along the discontinulty.
The shear stress « required to cause stiding Increases with
increasing normal stress ¢. The slopa of the line relating
shear 1o normal stress seflnes the angte of frictlon ¢, “IF
tha discontinuity surface is inlcially comented or if J¢ Is
rough, a flnite value of shear seress r will be required 1o
cause silding when the normal siress lovel Is zero, Thls
fmitial value of shear ttrength deflines the cohesive
strength ¢ of the surface.

The relatioaship batwesn shear and normal siressas for

trpleal rock surface o for a sof) sampie can be enpressad
as

t'-:vohno {}]

Friction angle o

Hormal stress o

Shear stross ¢

ShEar stress | =—————tem

Coherion ¢

I

Hor=a) stress 3 —————w-

Flgure 9 : Aelatlonship Setween the sheac stress r required
£a cause slising along a giscontinuity and tae
noreal stress ¢ acting across ig. :

TABLE | - TYPiLAL SONL ANDG ROCK PROPERTIES

iDL Uil ueight Friction {olherion
Descriptian {Ssturavedsary} angle — .
Tare Mazariz. Iy Hicf=d iwarans 2o F3
Loose sand , uniform grain size 118490 19714 28-34n
-hgu
Pense sand, uniform grain site H30/10% A7 bH ":
YT
E Loose sand, miked grain slize 114/99 H/ b 3}
.‘: g
" Pense sand, mined grakn size 1357116 21418 313-66
'S o —
.:.': ZlGravel, uniform grain size $507130 1728 34 !.':"
§ E: Sand and gravel, mixed grain slze 12O/ 1H0 19417 LB-a 5
rl
-
P sasait 1407110 1217 40-507
2 Chalk 80/62 13710 Jo-40*
E
N Geanlte 1257110 /17 45-50
5 Limestone 120/100 19416 35-Lon
3 Sandstone 110780 1113 1§5-45%
E Shals 1257100 we 10-35+
o,
Soft bentonité 8030 176 1-13 200-400 109-23
- - 10-39
very soft arqanic clay 90/ 4o Hetb 12-t6 {200 i:::ﬂ z:-:o
saft, stightly organic clay 100/60 16418 22-27  [r00- -
saft qlacial clay 0/76 W2 27-12  |600-1500 je-;
:. ) M
"3 sulff glacial clay 107185 20417 jo-312  pSn0- 3000 Jo-1%0
) Glacial till, mined graln sire 1457110 7 12-15 1000-:0001 150-250
i - > 720000~ | 3500%-
s Hard igneous rocks 160 to 190 | 25 10 30 3545 |iisooo0 | s5029
H granite, basalt. porphyry
g Lgo0oo- | 2000%-
&
= #Metamorpnic rocxs = 160 co 180 | 25 1o 28 10-40 o000 ooz
duargzite, yneiss, shate
H I 00000+ | 100C5-
"; Hard sedlmentary rocks - 150 to 180 [ 21 to 28 15-45 00000 J3ee
N li~esrone, dolcmice, tandsions
20004 - 1000~
Soft segimantary. rock - 110 1o 150] 17 co 23 25-35 " hooo | 20803
sanastona. c<oal, chalk, shale

ini normal
4 Higher Friction angles in cohssionless materials occur at low confining or

stresses as discussed in Chapter 5.

on Far iatact rack. the unit weighe of the material does nat wary significantiy b:;nun
sdturateg Jng 3ry states with the enceprion of marerials such a8 porous sanastones.
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Y—AXIS

CASTLE GATE COAL — PREPARATION PLANT

POND O12A INSLOPE G - G

100 SURFACES HAVE BEEN GENERATED
10 MOST CRITICAL OF SURFACES GENERATED
MINIMUM FACTOR OF SAFETY = 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 1983,1584,1985 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
thia software. See the users manual for further
warranty information.

Sﬁpplied under eﬁcluéive license to :

— EarthFax Engineering

7324 s. Union Park Midvale, UTAH 84047




EarthFax Engineering
7324 S§.Unicn Park Midvale, UTAH 84047

==-5LOPE STABILITY ANALYSIS—=
MODIFIED BISHOP METHOD OF SLICES
CIRCULAR FAILURE SURFACES

PROBLEM DESCRIPTION CASTLE GATE COAL - PREPARATION PLANT

POND 0127 INSLOPE G - G'

BOUNDARY COORDINATES

6 TOP BOUNDARIES
7 TOTAL BOUNDARIES

BOUNDARY X-LEFT Y-LEFT X~RIGHT Y~-RIGHT
No.
1 .00 92.20 15.00 94.00
2 15.00 94.00 18.30 97.90
3 18.30 '97.90 20.00 100.00
4 20.00 100.00 37.00 120.00
5 37.00 120.00 45.00 122.00
6 45.00 122.00 65.00 122.00
7 18.30 . 97.90 65.00 97.90

ISOTROPIC SOIL PARAMETERS
2 TYPE(S) OF SOIL

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

NO. (DEG) PARARMETER
1 135.0 135.0 25.0 34.0 .00
2 115.0 115.0 200.0 34.0 .00

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

UNIT WEIGHT OF WATER = 62.40

SOIL TYPE
BELOW END

BRONNN R

PRESSURE PIEZOMETRIC

CONSTANT

'O
.0

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 4 COORDINATE POINTS

POINT X-WATER Y-WATER
NO.
1 .00 92.20
2 15.00 94.00
3 18.30 97.90
4 65.00 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.

SURFACE
NO.
0

Q



10 SURFACES INITIATE FROM EACH OF 10 PQINTS EQUALLY SPACED
ALONG THE GROUND SURFACE BETWEEN X = 15.00
AND 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 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 21 COOBDINATE.POINTS

SAFETY FACTOR = 1.199
X-CENTER = 6.68
Y-CENTER = 126,86
RADIUS = 33.90
POINT  X-SURF  Y-SURF ALPHA -
NO. (DEG) . .
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 . . N
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 38.18 114.33 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
SLICE X DX DW . DQ DU DN - D&r
NG, _ . ‘ _ 5 O
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




19.41
20.33
21.56
23.33
24.24
25.08
26.68
28.26
29.77
31.19%9
32.53
33.77
34.93
35.98
36.74
37.19%
37.78
38.52
39.15
39.66
39.95

1.19
.66
1.80
1.74
.09
1.59
l.61
1.54
1.46
1.38
1.29
1.20
1.10
1.00
.52
.38
.79
+68
.57
.46
.12

578.55
370.63
1171.61
1334.06
76.22
1382.23
1550.08
1892.Q5
1587.42
1540.23
1455.35
1338.45
1195.86
1034.47
504.70
349.15
619.17
402.03
221.66
82.51
4.41

.00
.oo
.00

.00
.00
.00
.oo
.oo
.00
.00
.oo
.00
.oo
-00

.00
.00
.00
.00
.00

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

.00

.00
.00
.00

.00
.00
.00
.00

498.65
320.24
1006.91
1144.93
65.47
1057.90
1187.87
1221.83
1219.71
1183.78
1116.48
1020.49
898.79
754.69
350.08
233.71
342.82
101.81
-118.69
-311.83
=150.09

307.29
194.95
607.99
685.61
39.13
910.04
1001.59
1020.70
1019.51
999.29
961.44
907.46
839.01
757.97
388.69
273.17
526.33
390.78
266.77
158.15
30.57



POND12A.DAT July 7, 1992 Page 1

PROFIL
CASTLE GATE COAL - PREPARATION PLANT POND 012A INSLOPE G - G’ l
L.y 92.2 15.0 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 O
115.0 115.0 200.0 34.0 0.0 0.0 O
WATER .

10.0 ; ‘

4

0.0 92.2 ; o
15.0 94.0 T
18.3 97.9

65.0 97.9

CIRCL2

10 10

15.0 25.0

35.0 65.0

0.0

2.0

0.0

¢
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Eo?'—"ox Engineering A
7324 S.Union Park Midvale, UTAH 8%047/

Y—AXIS

6105. 6114, 6123. 6132.
I ! ! i

6097.
1

CASTLE GATE COAL — PREPARATION PLANT
-~ POND 012B OUTSLOPE F — F°
100 SURFACES HAVE BEEN GENERATED
10 MOST CRITICAL OF SURFACES GENERATED
MINIMUM FACTOR OF SAFETY = 1.681

6088.
|
=3




GEOSLOPE
Veraion 4.20

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

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

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

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

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

Supplied under exclusive license to :

EarthFax Engineering
7324 s§.Union Park Midvale, UTAH 84047




EarthFax Engineering
7324 S.Union Park Midvale, UTAH 84047

-~SLOPE STABILITY ANALYSIS--

MODIFIED BISHOP METHOD OF SLICES
CIRCULAR FAILURE SURFACES

PROBLEM DESCRIPTION CASTLE GATE COAL - PREPARATION PLANT
POND 012B OUTSLOPE F - F’
BOUNDARY CQORDINATES

6 TOP BOUNDARIES
&€ TOTAL BOUNDARIES

BOUNDARY X-LEFT Y~LEFT X-RIGHT ¥-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 i
5 49.60 6097.50 59.00 6090.00 1l
6 59.00 6090.00 70.00 €090.00 1

ISOTROPIC SOIL PARAMETERS
1 TYPE(S) OF SOIL | _2 |
SOIL TOTAL SATURATED COHESION FRICTION 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 WATER = &£2.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 4 COORDINATE POINTS

POINT X-WATER Y-WATER
NO.. .

1 .00 €088.00

o2 30.00 6€088,00

3 49.60 6097.50

4 70.00 6097.50

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 = 30.00
AND X 36.00

42.00

EACH SURFACE TERMINATES BEIWEEN X




AND X = 59.00

UNLESS FURTHER LIMITATIONS WERE IMPOSED, THE MINIMUM ELEVATION
AT WHICH 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.

BEarthFax Engineering
7324 S$.Union Park Midvale, UTAH 84047

FAILURE SURFACE # 1 SPECIFIED BY 7 COORDINATE POQINTS

SAFETY FACTOR = 1.681

X~CENTER = 27.14

Y-CENTER = 6106.81

RADIUS = 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 .., ... .. . ..
5 40.55 ©6093.31".,..49.30 " _UoUio o
6 42.51 6095.59 " 58.34 .. -
7 44.00 6098.00 . ’

SLICE X DX . oW DQ DU DN, . DSt

NO.
1l 30.00 .00 +00 ., ...00 | . .00 Co=.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 7,00 273.81 152.24
8 41.53 1.96 798.79 .00 . 7«00 693.78 456.89
9 43.25 1.49 206.53 .00 .Q0 72.64 187.86




POND12B.DAT July 7, 1992 Page 1

PROFIL
LE GATE COAL - PREPARATION PLANT POND 012B OUTSLOPE F - F/
v.0 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 O
WATER
10.0
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
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Ean

-ax Engineering

—

7324 S.Union Park Midvale, UTAH 84047

Y—AXIS

104.
1

134,
|

124.
1

114,

CASTLE GATE COAL — PREPARATION PLANT
POND 012B INSLOPE H — H’
100 SURFACES HAVE BEEN GENERATED
10 MOST CRITICAL OF SURFACES GENERATED
MINIMUM FACTOR OF SAFETY = 1.461




.

GEOSLOPE
Version 4.20

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

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

GEOSLOPE is based on the program, STAEBL3,
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.

GECCOMP 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 usexrs manual for further
warranty information.

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




BarthFax 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 Q0128 INSLOPE H - EH'

BOUNDARY COORDINATES

6 TOoP 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 1l

2 12.00 84.00 20.00 90.00 1l

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 Wr. INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

NOQ. (DEG) PARAMETER No.
1l 135.0 135.0 25.0 34.0 .00 .0 0
2 115.0 115.0 200.0 34.0 .00 .0 0

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED
UNIT WEIGHT OF WATER = 62.40

, .
PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 5 COORDINATE POINTS

POINT X-WATER Y-WATER
NO.
1l .00 84.00
2 12.00 84.00
3 20.00 90.00
4 22.10 91.80 -
5 80.00 91l.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 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 -40.0 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 Engineering

7324 S.Union Park Midvale, UTAH 84047
FAILURE SURFACE # 1 SPECIFIED BY 12 COORDINATE POINTS

SAFETY FACTOR = 1.461

X-CENTER = 12.72

Y-CENTER = 99.28

RADIUS = 15.29

POINT X~SURF Y-SURF ALPHA .

NO. . o (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 o
7 23.01 87.97 46.05 S e
8 24.40 89.41 53.55
9 25.59 91.01 61.04
10 26.56 92.76 68.54 L _ ,
11 27.29 94.63 76.04 ' SRR R
12 27.67 96.15 ) .

SLICE X DX DW DQ T DU : ~ DN psr

No. W :: ‘. : . . -

1 13.00 2.00 197.44 .00 -7 .00 195,18 124.30
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 "7 7,00 847.30 425.30
5 19.87 .27 148.81 .00 - ,00 7 133.41 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 T.00 - 758.67 384,39




10
11
12
i3
14
15

24.99
25.80
26.29
26.78
27.14
27.48

1.19
-44
.53
.44
.29
.38

594.06
181.95
190.63
126.78
58.51
31.31

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

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

586.82
189.75

66.13
=-35.19
=-52.13

305.07
102.96
181.27
150.05
83.36
96.14



PND12BIN.DAT July 7, 1992 Page 1

PROFIL
CASTLE GATE COAL - PREPARATION PLANT POND 012B INSLOPE H - H’.

3
v.0 84.0 12.0 84.0 1
12.0 84,0 20.0 90.0
20.0 90.0 22.1 91.8
22.1 91.8 27.0 96.0
27.0 96.0 36.0 98.0
36.0 98,0 80.0 98.5
22.1 91,8 80.0 91.8
S0IL
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 O
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
20

00
-40.0

HNNNPRE R
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