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Chapter 3, Section 3.7
Castle Gate Mine
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AVPETD I 3.764

POND 15 STAGE-CAPACITY DATA

April 1995

STAGE ELEVATION AREA INCREMENTAL CUMULATIVE l|
FT ]FT’[ VOLUME !FT’[ VOLUME (FT?
Bottom 89.2 2,312 0

1,968

90.0 2,608 1,968
2,854

91.0 3,100 4,822
3,350

92.0 3,600 8,172
3,716

93.0 3,832 11,880
4,380

94.0 4,928 16,268
5,282

95.0 5,636 21,550
5,776

96.0 5,916 27,326
6,460

97.0 7,004 33,786
7,354

98.0 7,704 41,140
1,558

Primary Spillway 98.2 7,871 42,698
6,564

99.0 8,540 49,262
5,285

Emergency Spillway 99.6 9,076 54,547
3,685

100.0 9,348 58,232
7,737

Top of Embankment 100.8 9,994 65*969

007/004 3.7-68
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Bottom

Max. Sed.
(3 Yrs.+)

Principle
Overtflow

Emergency
8Spillway

‘;. B
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STAGE-VOLUME DATA
FOR

~—-POND 015

AH&HL
IVATION  VOLUME (Cu. Pt.)

89 1060

90.0 \ lO% 4,176
92.0 Qo 6,140
94.0 o 8,480
96.0 (22 11,140

98.0 /b0 1%, 820
9872 1D 1,531

99.6 “Uo ~ 11,518

/bp Fvh - 101,00

4,176

10.316

18,796

29,936

43,756

45,287

56,802

///-

174
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STAGE-VOLUME

| ~ POND 015 |
BO\VONME (Cu. Ft. - Thousands) e
. \ E-lofgoncy hpmy,o{.m; d.

50 \\‘ - FPrinpiple °"'"y“2/87/ ~

40 -

é / 04.2

30

Max. Sed. 18,708

1
10 /‘ W -
O'/ — // 1\
. . g 922 93.2 942 962 96.
STAGE (Elev. - Ft.)

97.2 982 99.2

—— Stage-Volume Curve
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-' SHedimetr T calcuvlates Ginge-DiSdm.vae Cuvve
Pord s assumed Full o Heo B Spillwaay when Sovm

tu13h4$.
FEEEREEREE R R ERREF R SRR R E R E R R R R F R AR LR R U R R E R R R E TR AR R R R RN EFEEE
-~ GEDPC ~-
SEDIMOT I1 MODEL FOR THE IBM PC/AT
CONVERTED BY TECH ENGINEERINS INC.

VERSION 1.10 NOVEMBER 17,1983
AR RS R R R R R R R R R R R R R R R R R R R R R R E X R R R R RN

RERREERRERERRELBERRER P E LR R R ELF XA RERRE LR R ERRRER R LA ERREFEERHERE
R RN R R R R RN R E RN R RN R R R R R B R R R R R R SRR R R EF TR RS

UNIVERSITY OF KENTUCKY COMPUTER MODEL

OF SURFACE MINE HYDROLOGBY AND SEDIMENTOLOSY
FOR MORE INFORMATION CONTACT THE ABRICULTURAL
ENGINEERINE 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 (SINBLE STORM)

VERSION DATE 9-23-83

DISCLAIMER: NEITHER THE UNIVERSITY NOR ANY OF ITS EMPLOYEES
. : ACCEPT ANY RESPONSIBILITY OR LESBAL LIABILITY FOR THE
CONCLUSIONS DRAWN FROM THE RESULTS OF THIS MODEL
R R R R R R R R R R R R R R R R R R R R R RN R R RN R E RS2
R R R R R R R R R R RN R R RN R R E RN R RN AR R R R R R R RS

EFEEE R R R R R F R AR R R R R R E R R R R R R R R R LR R R R R R R R R AR R R R R R F R RN R R

THE FOLLOWING VALUES ARE NOW PREDICTED BY SEDIMOT II.

THEY CAN BE FOUND IN SUMMARY TABLES.

1. PERIOD OF SIGNIFICANT CONCENTRATION

2. VOLUME WEIGHTED AVERABE SETTLEARLE CONCENTRATION
DURING PERIGD OF SIGNIFICANT CONCENTRATION

3. VOLUME WEIGHTED AVERABE SETTLEABLE CONCENTRATION
DURINE PEAK 24 HOUR PERIOD

4. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATION

- DURING PERIOD OF SISNIFICANT CONCENTRATION

S. ARITHMETIC AVERABE SETTLEABLE CONCENTRATION
DURINE PEAK 24 HOUR PERIOD

*® oAk A ok K B B ok K sk M sk ok o %k
o ke sk vk sk K ok ok ok W o e e ke

ALL CONCENTRATIONS ARE IN ML/L.

AR A2 2222 2 IS L R 22T SIS SIS LIZITLL T LY TN YT



FEERREREEREEFEREF L LR R R R R R R R LR R R R R R R KR ERERES

WATERSHED IDENTIFICATION CODE

Al A e g ek B . e e e A .

G

POND 15, 25‘YEAR, 24-HOUR STORM, SEDIMOY II CALCULATES DISCHARBE CURVE

****************!****************************

INPUT PARTICLE SIZE-PERCENT FINER DISTRIBUTIONS

N L A S R R R M A A A e M AN e A M R A A e e e ke

SIZE, MM . 250 .100 030 010,000 001

. 000
PCT FINER NO. 1 100,000 50.000 35.000 19.000 15.000 6.000
. 000

FEXRRRRERRARERRREXE X INPUT VALUESR %S XXX XS R R EE R R %%

24,00  HOURS
2,30  INCHES

STORM DURATION
PRECIPATION DEPTH

SPECIFIC GRAVITY 2,30
LOAD RATE EXPONENT FACTOR 1.50
SUBMERGED BULK SPECIFIC GRAVITY 1,20

¥ % £ % £ X 2 EE X FE R R E R EEEEFEE

JUNCTION 1, BRANCH 1, STRUCTURE 1
R E X & X K R R E X KK E R E X EEEE R

& HYDRAULIC !NPGT VALUES FOR SUBWATERSHEDS ##x

WATER AREA CURVE TC TT  ROUTING COEFFICIENTS

SHED ACRES  NUMBER HR HR K-HRS X
1 6.23 90.00 «200 000 . 000 .00

*%+¥ SEDIMENT INPUT VALUES FOR SUBWATERSHEDS %%

WATER SES SOIL LENBTH SLOPE cp PART
SHED NUM K FEET PCT VALUE OPT

e M . T S 4 e s = i e i L i o o o ok i o

L L L

- e ———
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+ & + COMPUTED VALUES FOR INDIVIDUAL WATERSHEDS # * %

DELIVERY  DELIVERY
RATIO 1§ RATIO 2

WATERSHED  PEAK FLOMW RUNOFF SEDIMENT DIAM
(CFS) { INCHES) TONS (M)
1 7.80 1,35 .00 .089

. 949 1.000

NOTE: SEDIMENT DOES NOT INCLUDE POSSIBLE DEPOSITION RY DELIVERY RATID 2

k%%%% SUMMARY TABLE FOR TOTAL WATERSHED %%k

e e e e Mk 1y Sy Sy iy dew o T S T AR A AL A e

RUNOFF VOLUNME
PEA¥ DISCHARGE
AREA
TIME OF PEAK DISCHARGE
BETA :
RAINFALL EROSITIVITY FACTOR
PEAK CONCENTRATION
PEAK SETTLEABLE CONCENTRATION
PEAK SETTLEABLE CONCENTRATION
TOTAL SEDIMENT YIELD

. REPRESENTATIVE PARTICLE SIZE

H# U 0 o 8 p U N H Ny

TIME OF PEAK CONCENTRATION

PERIOD OF SIGNIFICANT CONCENTRATION=
VOLUME WEIGHTED AVERABE SETTLEABLE
CONCENTRATION DURING PERIOD OF
SIBNIFICANT CONCENTRATION =
VOLUME WEIGHTED AVERABE SETTLEABLE
CONCENTRATION DURINS PEAK 24 HOUR
PERICD =
ARITHMETIC AVERABE SETTLEABLE
CONCENTRATION DURING PERIOD OF
SIGNIFICANT CONCENTRATION
ARITHMETIC AVERAGE SETTLEABLE
CONCENTRATION DURINE PEAK 24 HOUR
PERIOD =

L7029
7.8016
6.2300

12.00
1.0000

29.51

.00
.00
.00
. 0000
. 0001
.00

-24.70

Ioo

.00

100

.00

ACRE-FTY
CFS
ACRES
HRS

EI UNIT
Me/L
HL/L
Me/L
TONS

MM

HRS

HRS

ML/L

ML/L

ML/L

ML/L
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POND RESULTS

£ F E % F £ F R R E X EEEEEEEEEEKEEEEEE R R

#6¥%% CONTROL VARIABLES OPTIONS #%#xs

FLOW FRACTN 1sb0 NRHP N8P NCSTR

T - o A S e e T T . e i A o vk T A A W by -

0 o e -

ENTRANCE LOSS COEFFICIENT 1.0000
BEND LOSS COEFFICIENT . 9000
WEIR COEFFICIENT 3,1000
ORIFICE COEFFICIENT . 5000
MANNING COEFFICIENT . 0240

18.00 INCHES
18.00 INCHES
57.60 FEET
11.70 FEEY

BARREL DIAMATER
. : RISER DIAMETER

LENGTH OF PIPE

VERTICAL HEAD DROP

4 g n 8 g By

*%xx%% BASIN BEQOMETRY *x¥x»

STABE AREA AVERAGE DEPTH DISCHARSGE CAPACITY
(FT) {ACRES) (FT) (CFS) {ACREG-FT).
.00 - 000 . 00 .00 .00
.10 001 .05 00 .00
«20 . 082 .05 .00 L 00
.30 . 0856 . 33 00 .03
1.50 . 100 1.30 .00 .12
2.30 .114 2,21 D0 .23
3.50 129 3.09 .00 « 35
4.50 145 3.93 .00 .49
5.40 162 4.6 .00 .63
9.50 164 4,74 46 .64
.50 . 186 5.50 B.92 .82

. 7.00 .197 5.87 10.76 .91



Pond 15 | - Inpot a Stage ~discharge cune . ‘
ond i agwrned Empty g, o to Mox- Sedwnerd
Level  vhen storm  beqing -

EEFELEREE R L LR ER R R R R R R R R R R R R R R R R R R R R R EER R AR TR XX FEEEERFE R ERRE*E
-- SEDPC --
SEDIMOT I1 MODEL FOR THE IBM PC/XT
CONVERTED BY TECH ENBINEERING INC.

VERSION 1.10 NOVEMBER 17,1983
B R R R R R R R R R R SRR R R LR R R R R R R R RN R R R RN R R

FEEEEER AL LR FEREEREREEFRRREEFEFER R LR EREFE SRR RN R ERERER R EREXLEELE
R R R R R R R R R R LR R RN R AR R R R AR R R R LR R R R R R R R RN R LR R RS

UNIVERSITY OF KENTUCKY COMPUTER MODEL

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

THE UK MODEL 1S A DESIGN MODEL DEVELOPED TD PREDICT
THE HYDRAULIC AND SEDIMENT RESPONSE FROM SURFACE
MINED LANDS FOR A SPECIFIED RAINFALL EVENT (SINBLE STORM)

VERSION DATE 9-23-83

ACCEPT ANY RESPONSIBILITY OR LEGAL LIABILITY FOR THE

. DISCLAIMER: NEITHER THE UNIVERSITY NDR ANY OF ITS EMPLOYEES
CONCLUSIONS DRAWN FROM THE RESULTS OF THIS MODEL

L Ty Y Y TN L L T T,
FEERE KRR R RN R R R R R AR R R R LR R BN R R R R R R R R R R R R R R E R LR R LB RN R R RS

LA R 22222 2 R 2 I I ST I IIITTIITI IR FTTTTEYTETTET

THE FOLLOWING VALUES ARE NOW PREDICTED BY SEDIMOT II.

THEY CAN BE FOUND IN SUMMARY TABLES.

1. PERIOD OF SIGNIFICANT CONCENTRATION

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

3. VOLUME WEIGHTED AVERABE SETTLEABLE CONCENTRATION
DURING PEAK 24 HOUR PERIOD

4. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATION
DURING PERIOD OF SIGNIFICANT CONCENTRATION

3. ARITHMETIC AVERABE SETTLEABLE CONCENTRATION
DURING PEAK 24 HOUR PERIOD

ALL CONCENTRATIONS ARE IN ML/L.

ook K sk ok ok kA WK ok W ok kM ok
*k dk ko K e ok ok Ak ok ok ok ke %k
”

32222222 LI 222 ISR X2 AL IIIEIEL I LIS Z ST TETRTE LN SR



¥xx%x STORM EVENT SUMMARY

L S e L L T ey p———

TURBULENCE FACTOR

" PERMANENT POOL CAPACITY

DEAD STDRAGE

TIME INCREMENT OUYFLOW

VISCOSITY

INFLOW RUNOFF VOLUME

QUTFLOW ROUTED VOLUNME

STORM VOLUME DISCHARGED (PLUG FLOW)

POND VOLUME AT PEAK STABE

PEAK STAGE

PEAK INFLOW RATE

PEAK DISCHARGE RATE

PEAK INFLOW SEDIMENT CONCENTRATION

PEAK EFFLUENT SEDIMENT CONCENTRATION

PEAK EFFLUENT SETTLEABLE CONCENTRATION

PEAK EFFLUENT SETTLEABLE CONCENTRATION

STORM AVERAGE EFFLUENT CONCENTRATION

AVERAGE EFFLUENT SEDIMENT CONCENTRATION

BASIN TRAP EFFICIENCY

DETENTION TIME OF FLOW WITH SEDIMENT

DETENTION TIME FROM HYDROBRAPH CENTERS

DETENTION TIME INCLUDING STORED FLOW

SEDIMENT LOAD DISCHARBED

PERIOD OF SIGNIFICANT CONCENTRATION

VOLUNE WEIGBHTED AVERABE SETTLEABLE
CONCENTRATION DURING PERIGD OF
SIGBNIFICANT CONCENTRATION

VOLUME WEIGHTED AVERAGE SETTLEABLE
CONCENTRATION DURINB PEAK 24 HOUR
PERIOD

ARITHNETIC AVERABE SETTLEABLE
CONCENTRATION DURING PERIOD OF
SIGNIFICANT CONCENTRATION

ARITHMETIC AVERAGE SETTLEABLE
CONCENTRATION DURING PEAK 24 HOUR
PERIDD

#%% RUN COMPLETED %%x»

BB oottt now oy NN RN NN N

. 00
FEERRREREER

34
«34
.34
.00
~26.60

.00
.00
.00

.00

ACRE-FT
PERCENY
HRS

101

CM#%2/8EC

ACRE-FY
ACRE-FT
ACRE-FT
RCRE-FT

BELEY- 6237.63

CFS8
CFS
M&/L
MG/L
ML/L
me/L
ME/L
ME/L
PERCENT
HRS
HRE
HRS
TONS
HRS

ML/L

ML/t

ML/L

ML/L

( Freelpoara = 0-87°
=;|o.q”>



ERREERERE SRR RR AR RN R R R R R R R AR R RRRR X
WATERSHED IDENTIFICATION CODE

A e )

PONDIS, 25-YEAR, 24-HOUR STORM., INPUT STABE-DISCHARGE DATA

EREFRERERE R RN R R R R E RN ER R R R R N RN EREXRUFEZRERE

INPUT PARTICLE SIZE-PERCENT FINER DISTRIBUTIONS

L R T e L T ST ——

SIZIE,NM 230,100 . 050 010,003 .00l
. 000

PCT FINER ND. 1 100.000 50.000 35,000 19.000 15.000 4.000°
. 000

FREREEEREEXRX R XL REINPUT VALUESH R ¥ S5 %R - KX RREF R RLKFR

STORM DURATION = 24.00  HOURS
PRECIPATION DEPTH = 2.30 INCHES
SPECIFIC BRAVITY = 2,30
LOAD RATE EXPONENT FACTOR = 1.50
SUBMERGED BULK SPECIFIC GRAVITY = 1.25

R OE X R K E X R FEEEEE EEEE R %

JUNCTION 1, BRANCH 1, STRUCTURE 1
¥ E K X X E % K X E R X E R X X OE K EE X K K

#%% HYDRAULIC INPUT VALUES FOR SUBWATERSHEDS #x+#

WATER AREA CURVE TC TT  RODUTING COEFFICIENTS
SHED ACRES  NUMBER HR HR K-HRS X
{ 6.23 90.00 « 200 000 . 000 .00

#£¢ SEDIMENT INPUT VALUES FOR SUBWATERSHEDS #%+

WATER SEB S0IL LENGTH SLOPE cp PART
SHED NUM K FEET PCT VALUE arT

L L S Ll iy v T TE ED W S T S e e A e Y it S T S i T T S S S A Al o e T

#)
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# # &% COMPUTED VALUES FOR INDIVIDUAL WATERSHEDS * * =

WATERSHED PEAK FLOW RUNOCFF SEDIMENT  DIAM  DELIVERY DELIVERY
{CF8) {INCHES) TONS (MM) RATIO -1 RATIO 2

i 7.80 1,35 .00 . 089 . 949 1.000

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

#xxe% SUMMARY TABLE FOR TOTAL WATERSHED #%¥s#

i L el e L L T iy —————

RUNOFF VOLUNME . 7029  ACRE-FT

PEAK DISCHARGE = 7.8016 CFS§
AREA = 6.2300  ACRES
TIME OF PEAK DISCHARBE = 12.00  HRS
BETA = 1.0000
RAINFALL ERDSITIVITY FACTOR = 29.51 EI UNIT
PEAK CONCENTRATION = 00 Me/L
PEAK SETTLEABLE CONCENTRATION = 00 ML/L
PEAK SETTLEABLE CONCENTRATION = 00 MG/L
TOTAL SEDIMENT YIELD = .0000  TONS
REPRESENTATIVE PARTICLE SIZE = . 0001 MK
TIME OF PEAK CONCENTRATION = .00  HRS
PERIOD OF SIGNIFICANT CONCENTRATION= ~24.70  HRS

VOLUME WEIGHTED AVERABE SETTLEABLE
CONCENTRATION DURINGE PERIOD OF
SIBNIFICANT CONCENTRATION = 00 ML/L
VOLUME WEIGHTED AVERABE SETTLEABLE
CONCENTRATION DURINB PEAK 24 HOUR
PERIGD = 00 ML/L
ARITHMETIC AVERAGE SETTLEABLE
CONCENTRATION DURING PERIOD OF
SISBNIFICANT CONCENTRATION
ARITHMETIC AVERAGE SETTLEABLE
CONCENTRATION DURING PEAK 24 HOUR
PERIQD = 00 ML/

.00 ML/L



¥ 4 %2 £ % % EEEEEEEEEEEEEEEEEEXEEE R X

POND RESULTS

R X B R E K X XX X K % K FEEEEEEEEEEEREEEE

*¥%xx%x CONTROL VARIABLES OPTIONS ##¥x+

FLOW FRACTN IsD0 NRHP NGP NCSTR

A A A e R e e T T W S L e T T T A S e Sk M A v T T

t22 2222222222 L2223 2222222 222 222X SISTILILITLTILLZLESE LY
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CAUTION: THE STABE OF YOUR PRINCIPAL SPILLWAY

MAY CAUSE BED SCOUR. SEDIMOT II DOES NOT CONSIDER
POSSIBLE BED SCOUR; HENCE, YOUR ORSERVED EFFLUENT
MAY NOT MEET THE DESIRED EFFLUENT STANDARD. INCREASE

THE GTABE OF YOUR PRINCIPAL SPILLWAY.
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#x%%x¥ BASIN BEOMETRY #%%x#

STABE AREA AVERAGE DEPTH DISCHARGE CAPACITY
(FT) (ACRES) {FT) (CF8) {ACRES-FT)
-00 . 000 .00 00 .00
10 . 001 Mtk 00 .00

« 20 082 =05 »00 .00
.30 . 086 .33 .01 .03
1.50 . 100 1.30 01 12
2.50 114 2.21 .01 23
3.50 . 129 3.09 .01 « 35
4,50 . 1435 3.93 .01 .49
5.40 162 4,646 .01 .63
.90 164 4.74 .46 .64
6.50 186 5.50 B.%2 .82
7.00 <197 3,87 10,76 .91
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TURBULENCE FACTOR

PERMANENT POOL CAPACITY

DEAD STORAGE

TIME INCREMENT OUTFLOW

VISCOSITY

INFLOW RUNOFF VOLUME

DUTFLOW ROUTED VOLUME

STORM YOLUME DISCHARBED (PLUG FLOW)

POND VOLUME AT PEAK STABE

PEAK STABE

PEAK INFLOW RATE

PEAK DISCHARGBE RATE

PEAK INFLOW SEDIMENT CONCENTRATION

PEAK EFFLUENT SEDIMENT CONCENTRATION

PEAK EFFLUENT SETTLEABLE CONCENTRATION

PEAK EFFLUENY SETTLEABLE CONCENTRATION

STORM AVERABE EFFLUENT CONCENTRATION

AVERABE EFFLUENT SEDIMENT CONCENTRATION

BASIN TRAP EFFICIENCY

DETENTION TIME OF FLOW WITH SEDIMENT

DETENTION TIME FROM HYDROGRAPH CENTERS

DETENTION TIME INCLUDING STORED FLOW

SEDIMENT LOAD DISCHARBED

PERIOD OF SIGNIFICANT CONCENTRATION

VOLUME WEIBHTED AVERABE SETTLEABLE
CONCENTRATION DURING PERIOD OF
SIENIFICANT CONCENTRATION

VOLUME WEIGHTED AVERAGE SETTLEABLE
CONCENTRATION DURING PEAK 24 HOUR
PERIGD

ARITHMETIC AVERAGE SETTLEABLE
CONCENTRATION DURING PERIDD OF
SIGNIFICANT CONCENTRATION

ARITHMETIC AVERAGE SETTLEABLE
CONCENTRATION DURINE PEAK 24 HOUR
PERIOD

¥%% RUN COMPLETED ##%x««
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1.00

004 ACRE-FY
20.00 PERCENT

.10  HRS

009 CMx%2/8EC

703  ACRE-FT

. 106 ACRE-FTY

106 ACRE-FT

534 ACRE-FT

BELEV. 0836-95

7.802 CFS

/
218 ©oFs |Feeclonrd =185

.00 MB/L
.00 MG/L
L0000 ML/L
.00 MB/L
.00 MG/L
00 MB/L
$XEEEEEXEE®  PERCENT

10.42 HRS
10.42 HRS
10.42 HRS
.00 TONS
-30.10 HRS

.00 ML/L

.00 ML/L

.00 ML/L

00 HML/L
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Circular Channel Design Evaluation

| Results for:  POND

Normal Flow

Based on Methods in:

OFEN-CHANNEL HYDRAULICS
BY CHOW, 1959

015 'DUTLET

- Channel Characteristics:
Di ameter
Manning‘'s n

of
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= 1.5 ¢ Dezign Discharge
= ©.0240 Channel Slape (%)

Design Characteristics:

Depth
Area
Hetted

FPerimeter=

0.104 §t Velocity

o Ll iy B A Al b s i A

— —")—

0.2 cfs
0.140

4.058 fps

0.05 ft~2 Top Width

_O.BQO ft Froude Number =
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Trapezoidal Channel Analysis & Design
. Open Channel ~ Uniform flow
Worksheet Name: PONDO1S
Comment: POND 015 EMERGENCY SPILLWAY
Solve For Depth

Given Input Data:

Bottom Width..... 5.00 ft
Left Side Slope.. 2.00:1 (H:V)
Right Side Slope. 2.00:1 (H:V)
Manning’s n...... 0.040
Channel Slope.... 0.0050 ft/ft
Discharge....... . 5.80 cfs

Computed Results:

Depth..oeevnnen.. 0.59 ft
Velocityeeovsnnen 1.60 fps
Flow Area..... ... 3.62 sf
Flow Top Width... - 7.35 £t
Wetted Perimeter. 7.63 ft
Critical Depth... 0.33 ft
. | Critical Slepe... 0.0361 ft/ft
Froude Number.... 0.40 (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: PONDO1S5

Comment: POND 015 EMERGENCY SPILLWAY

Solve For Depth
Given Input Data:

Bottom wWidth.....
Left Side Slope..
Right side Slope.
Manning’s n......
Channel Slope....
Discharge........

Computed Results:

Depth...coovennns
Velocity.veveoans
Flow Area....cv.
Flow Top Width...
Wetted Perimeter.
Critical Depth...
Critical Slope...
Froude Number....

5.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.040

0.2500 ft/ft
5.80 cfs

0.19 ft
5.76 fps

- 1.01 st

5.75 ft

5.84 ft

0.33 ft

0.0361 ft/ft

2.42 (flow is Supercritical)

Open Channel Flow Module, Version 3.2 (¢) 1990

Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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[Pond 014 | . Spy -~ dischange doda. compuied lay
SgoMoT 10

. Ay el s&u Weler™ b Spill
@ Mswfm'zrm r2yts T

FREEFFREFRERER RN ERFERREFEFERRFERHEER R R ERERREREREREFEFERERREEREEREY
-- SEDPC --
SEDIMOT 11 MODEL FOR THE IBN PC/XT
CONVERTED BY TECH ENGINEERING INC.
VERSION 1.10 NOVEMBER 17,1983
FREAE R E R EFERF R R R R F R RN AT R R R R R R R LR EF R R L FREREERERTER

122312232232 223 2222222222222 2222322222222 2223222222222 222222 2L ]
FHERFFERRFER R AR IR R E R R R R R AR R RN E R E R RN R R RN F R R R R R R R R RELNEY

UNIVERSITY OF KENTUCKY COMPUTER MODEL

OF SURFACE MINE HYDROLOGY AND SEDIMENTOLOEBY
FOR MORE INFORMATION CONTACT THE ABRICULTURAL
ENGINEERING DEPARTMENT

THE UK MODEL IS & 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

ACCEPT ANY RESPONSIBILITY OR LEBAL LIARILITY FOR THE

. : DISCLAIMER: NEITHER THE UNIVERSITY NOR ANY OF ITS EMPLOYEES
CONCLUSIONS DRAWN FROM THE RESULTS DF THIS MDDEL

FRER TR R LR E R R R R R R R R R R R AR F R R R RN R R RN R R R R RN TR R LR ERE TS
L2223 2222282 12221222222 2222222222122 22222222222 LL

FEREREERERER R LR LR R ERE R RS E E R R AR R R R R R R R R R R R R R R R R R R LR E R T LS

¥ *
¥ THE FOLLOWING VALUES ARE NOW PREDICTED BY SEDINMOT II. ¥
¥ THEY CAN BE FOUND IN SUMMARY TABLES, ¥
¥ 1. PERIOD OF SIGNIFICANT CONCENTRATION *
¥ 2. YOLUME WEIGHTED AVERABE SETTLEABLE CONCENTRATION 3
¥ DURING PERIOD OF SIGNIFICANT CONCENTRATION "a
£ 3. VOLUME WEIGHTED AVERABE SETTLEABLE CONCENTRATION *
* DURING PEAK 24 HOUR PERICD *
¥ 4. ARITHMETIC AVERABE SETTLEABLE CONCENTRATION *
* DURING PERIOD OF SIGNIFICANT CONCENTRATION ¥
¥ 5. ARITHMETIC AVERABE SETTLEABLE CONCENTRATION *
¥ DURING PEAK 24 HOUR PERIOD *
¥ ¥
¥ ¥
¥ ¥
* *

ALL CONCENTRATIONS ARE IN ML/L.

ERERE R R R R RN R R R R R RN R E R R R LSRR R R R AR R R R R R R R R R R R R A REEY



FR R R R R E R R R RN R R R R AR R R R R RN R
WATERSHED IDENTIFICATION CODE

POND 14 - 25-YEAR, 24~HOUR STORM - SEDIMOT CALCULATES STATE-DISCHARGE DATA

FEREZERREER LR R R ERE R R LR R R EERRERERRERERREFEEES

INPUT PARTICLE SIZE-PERCENT FINER DISTRIBUTIONS

s A A R N A AL A i e e S ey e

SILE, MM « 250 100 . 050 010 005 001
- 000

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

EEELEREER LR R R E XXX R R EINPUT VALUES* # XXX X5 XA XX SR EREREHER

STORM DURATION
PRECIPATION DEPTH

24,00  HOURS
2.30 INCHES

i nn

SPECIFIC BRAVITY _ 2.30
LOAD RATE EXPONENT FACTOR 1.50
SUBMERGED BULK SPECIFIC BRAVITY 1.25

FEE K E X EFEEE R EEEEEEEEEE O E

JUNCTION 1, BRANCH 1, STRUCTURE 1
EE R E E X K X E E K ¥R FEE R E X E ¥ X

#¥% HYDRAULIC INPUT VALUES FOR SUBWATERSHEDS #%#

WATER ARER CURVE TC TT  ROUTING COEFFICIENTS  UNIT
SHED ACRES  NUMBER HR HR K=HRS X HYDRO
1 7.92 90.00 . 230 . 000 . 000 .00 1.0

%% SEDIMENT INPUT VALUES FOR SUBWATERSHEDS %%

WATER SEG SDIL LENGTH SLOPE cp PART SURF
SHED NUN K FEET PCT VALUE orT COND

S R R S e L e i . Uiy 7l o T T " 48 A8 i AR AL i o S T



376

* % % COMPUTED VALUES FOR INDIVIDUAL WATERSHEDS * + »

DELIVERY DELIVERY
RATIOD | RATIOD 2

WATERSRED  PEAK FLOW RUNOFF SEDIMENT  DIAM
{CFS) {INCHES) TONS M)
i 9.64 1,35 .00 . 086

NBTE: BSEDIMENT DDES NOT INCLUDE POSSIBLE DEPOSITION BY DELIVERY RATID 2

¥%x%x SUMMARY TABLE FOR TOTAL WATERSHED #ax¥x

L T et L R ——

RUNGFF voLUME
PEAK DISCHARBE
AREA
TINE OF FEAK DISCHARSE
BETA .
RAINFALL EROSITIVITY FACTOR
PEAK CONCENTRATION
PEAK SETTLEABLE CONCENTRATION
PEAK SETTLEABLE CONCENTRATION
TOTAL SEDIMENT YIELD

. REPRESENTATIVE PARTICLE SIZE

B dg 8 n 8 g 0 0

TINE OF PEAK CONCENTRATION

PERIOD OF SIGNIFICANT CONCENTRATION=
VOLUNME WEIBHTED AVERABE SETTLEABLE
CONCENTRATION DURING PERIOD OF
SIGNIFICANY CONCENTRATION =
VOLUME WEIGHTED AVERAGE SETTLEABLE
CONCENTRATION DURING PEAK 24 HOUR
PERIOD =
ARITHMETIC AVERABE SETTLEABLE
CONCENTRATION DURING PERIOD OF
SIGNIFICANT CONCENTRATION
ARITHMETIC AVERASE SETTLEABLE
CONCENTRATION DURIMG PEAK 24 HOUR
PERIOD =

H

.B935
9.6411
7.9200

12,190
1.0000

29,51

.00
100
.00

« 0000

0001

.00

~24.80

loo

.00

100

.00

ACRE-FT
CFS
ACRES
HRS

EI UNIT
Me/L
nL/L
MG/
TONS

MM

HRS

HRS

ML/L

ML/L

ML/L

ML/L



# ¥ £ ¥ ¥ ¥ ¥ ¥ £ £ % ¥ F X ¥ £ ¥ ¥ ¥ ¥ ¥ F X ¥ K E X E ¥ ¥

POND RESULTS

¥ E ¥ K E X % X X ¥ EEEE K ¥R EEEEEEEERE R

#e%%¥ CONTROL YVARIABLES OPTIONS #a%%»x

FLOW FRACTN 1spo NRHP NSP NCETR

A A A T AL A e Y -

- ———————— A A e

ENTRANCE L0OSS COEFFICIENT 1.0000
BEND LOSS COEFFICIENT . 5000
WEIR COEFFICIENT 3.1000
ORIFICE COEFFICIENT . 6000
MANNING COEFFICIENT 0240

18.00 INCHES
18,00 [INCHES
45.00 FEET
14,70 FEETY

BARREL DIAMATER
. = RISER DIAMETER

LENBTH OF PIPE

VERTICAL HEAD DROP

[T I LN | N | B ||

¥x%%%x BASIN BEDMETRY *xxss

STAGE AREA AVERAGE DEPTH DISCHARGE CAPACITY

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

.00 . 001 .00 .00 .00

.10 . 187 05 .00 .01

«60 198 .04 .00 - 11
1.60 . 222 1.50 00 .32
2.60 .238 2.44 « 00 -t
3.20 » 260 2,98 .00 .70
3.40 « 275 3.33 3.70 .80
4,460 . 300 4.18 10.07 1.09
5.60 « 330 5.01 13.18 1.40
5.60 368 5.84 15,69 1.73
7.10 « 385 6.20 16.80 1.94



*¥¥Ex% STORM EVENT SUMMARY

4

- L 1 = i - i Ay

TURBULENCE FACTOR

PERMANENT POOL CAPACITY

DEAD STORAGE

TIME INCREMENT OUTFLOW

VISCOSITY

INFLOW RUNOFF VOLUME

QUTFLOW ROUTED VOLUNME

STORM VOLUME DISCHARGED (PLUG FLOW)

POND VOLUME AT PEAK STAGE

PEAX STASE

PEAK INFLOW RATE

PEAK DISCHARGE RATE

PEAK INFLOW SEDIMENT CONCENTRATIDN

PEAX EFFLUENT SEDIMENT CONCENTRATION

PEAK EFFLUENT SETTLEABLE CONCENTRATION

PEAK EFFLUENY SETTLEABLE CONCENTRATION

STORM AVERABE EFFLUENT CONCENTRATION

AVERAGE EFFLUENT SEDIMENT CONCENTRATION

BASIN TRAP EFFICIENCY :

DETENTION TIME OF FLOW WITH SEDINENT

DETENTION TIME FROM HYDROGRAPH CENTERS

DETENTION TIME INCLUDING STORED FLOW

SEDIMENT LOAD DISCHARGED

PERIOD OF SIGNIFICANT CONCENTRATION

VOLUME WEIGHTED AVERABE SETTLEABLE
CONCENTRATION DURING PERIODD OF
SIGNIFICANT CONCENTRATION

VOLUME WEIBHTED AVERAGE SETTLEABLE
CONCENTRATION DURING PEAK 24 HOUR
PERIOD

ARITHMETIC AVERAGE SETTLEABLE
CONCENTRATION DURING PERIDD OF
SIGNIFICANT CONCENTRATION

ARITHMETIC AVERAGE SETTLEABLE
CONCENTRATION DURING PEAK 24 HOUR
PERIOD

##4 RUN COMPLETED #xx#

LN | | O { O © Y [ - Y | S N S © I - S T | Y O T Y N | A T O IO ||

1.00

695 ACRE-FT
20.00 PERCENT

.10 HRS

009 CM*+2/SEC

.894 ACRE-FT

.894 ACRE-FT

.893 ACRE-FT

E-FT
[3.921 FT| =&Y = {106 32

7.581 CFS “ L 23018

5.73% CFS
.00 MG/L
.00 MG/L

L0000 ML/L
00 MB/L
.00 M&/L
.00 MGB/L

FEEEEEEREEL  PERCENT
.37 HRS
.37 HRS
.37 HRS
.00 TONS /
-~26.40  HRS

LO0 ML/L

.00 ML/L
00 ML/L

00 ML/L
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Bottom Width = v 4,7 feet
Channel Bide Slope = 1.4
Flow Depth = , . 231699 feat
Cross Sectional Area = 1,127331 square feet
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T Hydraulic Radius = - 2139363 feet
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Circular Channel Design Evaluation
" Based on Methods in:

OFEN-CHANNEL HYDRAULICS
i - BY CHOW, 1959

L Results faor: POND 014 QUTLET

i Normal Flow

Channel Characteristics:
- Di ameter = 1.3 +t Design Discharge = S.7 c+s
N Manning ‘s n = 0.0240 Channel Slope (%) = 0.051

T b e i T L e ——— —— - — AL ks e ey T — S AL AL Ald 4bik e Sk S S YYD R S AL S Ak Aok by S S S S

Design Characteristics:

T

Depth = 0.692 ft Velocity = 7.156 $ps
- Area = 0.80 ft2 Top Width = 1.50 ft
s Wetted Perimeter= 2.240 ft Froude Number = 1.728
¥ ViPYop . Aguone. Byl = B | Clad
2[07]
o 1| A.¢% o (22 /s
Y

Vaod |de| £ 4.9

‘\

1 PYist oap 13 Ol
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Circular Channel Analysis & Design
Solved with Manning’s Equation

Open Channel - Uniform flow

Worksheet Name: POND 014
Comment: POND 014 EMERGENCY SPILLWAY
Solve For Actual Depth

Given Input Data:

Diameter.......... 2.00 ft
Slope..cceacas o 0.0850 ft/ft
Manning’s n....... 0.024
Discharge......... 5.74 cfs
Computed Results:
Depth....... ceaeen 0.54 ft
VeloCity.eeeeanees 8.34 fps
Flow Area.....sss. 0.69 sf
Critical Depth.... 0.85 ft
Critical Slope.... 0.0157 ft/ft
Percent Full...... 27.10 %
Full Capacity..... 35.73 c¢fs
QMAX @.94D...... .. 38.43 cfs
Froude Number..... 2.36 (flow is Supercritical)

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

e



APPENDIX 3.7H

AS-BUILT CALCULATIONS FOR
PERMANENT STREAM CHANNEL DIVERSION
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A2 T2 R L R LRSS LR L L LT L L L

* EARTHFAY ENGINEERING, INC. =
* *
* HYDROGRAPH GENERATION MODEL *
* USING SCS CURVE NUMRER *
. * METHODDL OGY *
e e 2 R 3 B 3 B 06 N BB W

IDENTIFICATION: DRAINAGE FOR CUVERT CCE-7

INFUT SUMMARY:
HREERBEEREEREUERREEEEERRRBRRER R B EEEREERRRRRAEEREER R REERRR

STORM: WATERSHED:
DI&T. = QLS TYFE II AREA = 2.835 80. MI.
DEFTH = 2.90 IN. CN = 68,0
DURATION = 24,0 HR. TIME OF CONC. = 0.84 HR.

taa L L ER SRS E LRSI LI LL LR L LS LT T EELELELE S LT T

b ARk a et e AR R L A LR e X R R I LIS EELLALE LSS LSRR

CUTFUT SUMMARY:
FEERFEEIHLRERERRERBERERERERREEEEEFEEREEEER R LR R EE LR RE S

TOTAL RUNOFF DERTH = 0.,57%7 INCHES
INITIAL ABSTRACTION = 0.9412 INCHES
FEAK FLOW = 4%6.86 CFS  ( 0.2788 IN/HR)
TIME TO FEAK = 12.51 HOURS

. RUNOFF VOLUME CHECK = 00,8749 INCHMES

e AR 2 AL RIS ITIETEELE LT LR LY L EEE LR LR L LR L LR LY
FH T U ¥ S S 3 M 36 3 R IR O N B R NN R

* EARTHFAX ENGINEERING, INC. =+

B 3 *
* HYDROGRAFH GENERATION MODEL *
#* UBTNG 8CS CURVE MUMBER *
* METHODOLOGY *
W Y I 3 I e 23 30 3 R

IDENTIFICATION: DRAINAGE FOR CULVERT CCC-8

INFUT SUMMARY:
A Sk S A s R A A R R AT E 2R S AR R R T I T TET T TR TR AL R R O g s

STORM: WATERSHED
DIST. = SCS TYFE I1I - AREA = EJENE S0, MI.
DEPTH = 290 IN. CN = &8.0
DURATION = 24.0 HR, TIME OF CONC. = 0.85 HR.

e e A e W Fe W e I e e e B W e B 36 W T T B I W e e W S U e T Y T e Fo N W e Ve W W K B MO N

Fe e B WA I W I G B W B I I W U AW A BN W E RN R

.DUTF‘UT SUMMARY :

bt 223 A2 E R L RS R AL AT IR TET T L EEELE L LT R TR R R R R R X 2 E X

TOTAL RUNOFF DERPTH = O.%757 INCHES
INITIAL ABRSTRACTION = 0.9412 INCHES
FEAE FLOW = F10.74 CF5 ( QL2375 INJHRD
TIME TO PEASE = 12.91 HOURS

RUNCFF YOLUME CHEQCK =

woAr U U ur I P

0. G976% INCHES



e e P e e T U B 0 TR 2 36 KN
*+ EARTHFAX ENGINEERING, INC. ¥
% *
¥ HYDROGRAFH GENERATION MODEL =+
* USING SCS8 CURVE NUMEBER *
* METHODOL.OGBY ¥*
e e I I S B e B0 066 T B E I B 6B

IDENTIFICATION: DRAINAGE FOR CCC-24

INFUT SUMMARY:
B RN B I BN W BT T BT I BB A BB

STORM: WATERSHED:
DIST. = SC8 TYPE I1I AREA = 4,144 50, MI.
DEFTH = 2.90 IN. CN = &8.0
DURATION = 24,0 HR. TIME QF CONC, =  1.07 HR.

L s Stk Sk E R e RIS L L ELLE LS ER LS L LR E LSRR YRR

Lack R RS A 2 AR el AT AL IL AL LTI T EEELL L E LTS T T

OUTPUT SUMMARY:
ERERERERERREEREARR R R R R E L LR L EEXR R R AR R R R R LR AR R FEEERRRE R,

TOTAL RUNOFF DEPTH = (.5787 INCHES
INITIAL ABRSTRACTION = 0,.9412 INCHES
FEAK FLOW = T46.18 CFE ( 0.2041 IN/HRD
TIME TO FEAK = 12,68 HOURS

RUMOFF VOLUME CHECK = 0.85769 INCHES

ta A AR AR R AR LR L LR L LR R LR R R R R O T TV TS
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* EARTHFAX ENGINEERING, INC.

*

* HYDROGRAFH GENERATION MODEL
. * USING 8CS CURVE NUMBER

* ok k & %k

* METHODOL.OBY
AW B e e B N B 0 e

IDENTIFICATION: CCWS~U12 -~ 100 YR - 24 HR

INPUT SUMMARY :
Al A 2R Rl IR IR Al E R Il T R Y Y I I I

5TORM: WATERGHED:
DIST. = 8CS TYFE 11 AREA = 0,007 80. MI.
DEPTH = 2.90 IN. CN = 70,0
DURATION = 24.0 HR, TIME OF CONC. = 0,07 HR.

o ¥ o W W e F W H K WK I W NN U W W TN BN N N 2 O W N AR 3
LA A E LA LSS LA LA LE LR LR R TR R R EE R Ry R R R TR R R ROV YV Y

QUTPUT SUMMARY s

LA S At Sl R R R e R R A E iR Ry Y Y R L e R I T
TATAL RUNOFF DEFTH = 0.8594 [INCHES
INITIAL ABSTRACTION = 0.8571 INCHES
FEAK FLOW = G011 CF8 ( 0.6875% IN/HR)
TIME TO PEAK = 12,00 HOURS

. RUNOFF YOLUME CHECK = 0.,65608 INCHES
N I I BTN TN W N e B AT TN I NN B KT I AA B
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STONE DIAMETER-—FT.
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1.0
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Velocity Against Stome - F.P.S., Vs
Average Velacity In Channel -FBS. V

VELOCITY AGAINST STONE ON CHANNEL BOTTCM

FIGURE 1



VELOGITY (Vg) IN FEET PER SECOND
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. L - 2. 3 | 4
EQUIVALENT SPHERICAL DIAMETER OF STONE, IN FEET
SIZE OF STONE THAT WILL RESIST DISPLACEMENT

FOR VARIOUS VELOCITIES AND SIDE SLOPES

FIGURE 2
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Full-Flow Data for Structural Plate Pipe-Arches

Corrugations 6 x 2 In.

Corner Plates 9 pl Radius (Rc) = 18 In.
Dimensions, ft-in, Waterway
Area, Hydraulic
Span Rise - fi* Radius, ft
61 47 i 2 129
64 4-9 4 135
6-9 4-11 26 139
7-0 51 2R 145
1-3 53 30 1.51
1-8 5-5 k| 1.55
7-11 5-7 35 161
82 5-9 38 167
87 5-11 40 1.7
8-10 6-1 43 L7
9-4 6-3 45 1.81
9-6 6-5 48 1.87
9-9 6-7 51 1.93
| 10-3 6-9 54 1.97
10-3 6-11 57 2.01
10-11 7-1 60 2.07
11-5 7-3 63 211
11-7 7-5 66 217
11-10 7-1 70 2.3
12-4 7-9 73 2.26
12-6 7-11 I 232
12-3 8-1 81 .38
12-10 8-4 , 85 244
13-5 8-5 88 248 ,
13-11 §-7 91 2.52
14-1 89 .85 2.57
14-3 8-11 100 2.63
14-10 9-1 103 267
15-4 » 93 107 271
15-6 9.5 111 21
15-8 9.7 116 283
15-10 3-10 121 2.89
16-5 9-11- 125 29
16-7 L 10-1 * 130 2.98
‘.FULL ~
/_
\\
o yd ‘V\ ~
Wetted Pe\'lmeter / // / \.l
80 ' <
/ Area , A }
70 \ ,’/ I}
3 )/’ / e
€ 60 : -
3 )% 7
g 50 o '/
§ 40 Discharge /f i | yd (
a 30 >/J/ . :
)y T\
Lt _—
20 y — \
/ / P Hydraulic Radius / \\
1044 :
_)::_,-/ H‘-—""'—M’

0.1

-

02 03 04 05 06 07 08 09 10 1.1
Proportional Values Based on Full Conditions

1.2 13

Hydraullc propertios of corrugated steel ané:l structural plate pipe-arches,

Ref ¢ Avevieonm Twra ¢ Sheel Jnsyiute

y 1985 .
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Castle Gate Mine

. Chapter 3, Section 3.7 April 1995
Crandall Canyon

APPENDIX 3.7

. EMBANKMENT STABILILTY ANALYSIS FOR POND 015
COMPUTER OUTPUT

- 007/004



Eort.lx Engineering
7324 S.Union Park Midvale, UTAH 84047
CASTLE GATE COAL — CRANDALL CANYON
POND 015 OUTSLOPE C — C
100 SURFACES HAVE BEEN GENERATED
10 MOST CRITICAL OF SURFACES GENERATED
MINIMUM FACTOR OF SAFETY = 2.330

Y—AXIS




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 Pederal 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 ~ CRANDALL CANYON
POND 015 OQUTSLOPE ¢C ~ C’
BOUNDARY COORDINATES

9 TOP BOUNDARIES
9 TOTAL BOUNDARIES

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

NO. BELOW BND
1 .00 79.30 19.00 79.30 1
2 19.00 79.30 19.50 87.80 1
3 19.50 87.80 29.00 92.80 1
4 29.00 92.80 39.00 92.80 1
5 39.00 92.80 55.00 100.00 1
6 55.00 100.00 66.00 100.00 1
7 66.00 100.00 70.00 98.50 1
8 70.00 98.50 92.00 90.00 1
9 92.00 90.00 110.00 89.50 1

ISOTROPIC SOIL PARAMETERS
1 TYPE(S) OF SOIL
SOIL TOTAL SATURATED COHESION FRICTION PORE  PRESSURE PIEZOMETRIC
TYPE UNIT WI. UNIT WT. INTERCEPT ANGLE PRESSURE CONSTANT SURFACE
NO. (DEG) PARAMETER NO.
1 130.0 145.0 .0 37.0 .00 .0 0
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED
UNIT WEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 4 COORDINATE POINTS

POINT X~-WATER Y-WATER
NO.
1 .00 79.30
2 19.00 79.30
3 70.00 98.50
4 110.00 98.50

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



X

X

EACH SURFACE TERMINATES BETWEEN X
AND X

ALONG THE GROUND SURFACE BETWEEN

AND

19.50
45.00

58.00
85.00

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

3.00 FT.

FOLLOWING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL

FAILURE SURFACES EXAMINED. THEY ARE ORDERED - MOST CRITICAL

PIRST.

.00

LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

SAFETY FACTORS ARE CALCULATED BY THE MODIFIED BISHOP METHOD.

EarthFax Engineering

7324 S.Union Park Midvale, UTAH 84047

FAILURE SURFACE # 1 SPECIFIED BY 10 COORDINATE POINTS

SAFETY FACTOR =

X~-CENTER

Y-CENTER
‘II' RADIUS =
POINT
NO.

OCOURINUMNH W

[

SLICE

=
°

O WO J0 U b Wby

[y

2,330
= 42.Q5
= 118.02
25.83
X-SURF Y-SURF
36.50 92.80
39.46 92.33
42.46 92.20
45.45 92.42
48.40 92.99
51.26 93.90
53.99 95.13
56.57 96.67
58,95 98.49
60.50 100.00
X DX
37.75 2.50
39.23 .46
40.96 3.00
43.96 2.99
46.92 2.95
49.83 2.86
52.63 2.74
54.50 1.01
55.78 1.57
57.76 2.38
59.72 1.55

ALPHA
(DEG)

-9.07
-2.41

4.25
10.91
17.56
24.22
30.88
37.54
44.20

DW

64.84
32.51
552.87
1057.30
1401.46
1572.58
1572.16
568.45
775.35
748.15
151.46

DQ

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

DU

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

DN

69.24
34.72
561.01
1035,.35
1343.52
1496.30
1504.97
555.00
757.01
755.72
160.72

DSr

22,39

11.23
181.44
334.85
434.52
483.93
486.74
179.50
244.83
244.42

51.98



POND15.DAT July 7, 1992 Page 1

PROFIL
Q?TLE GATE COAL - CRANDALL CANYON POND 015 OQUTSLOPE ¢ - C’
.0 79.3 19.0 79.3 1

19.0 79.3 19.5 87.8 1
19.5 87.8 29.0 92.8 1
29.0 92.8 39.0 92.8 1
39.0 92.8 55.0 100.0 1
55.0 100.0 66.0 100.0 1
66.0 100.0 70.0 98.5 1
70.0 98.5 92.0 90.0 1
92.0 90.0 110.0 89.5 1
SOIL
1
130.0 145.0 0.0 37.0 0.0 0.0 O
WATER
10.0
4
0.0 79.3
19.0 79.3
70.0 98.5
110.0 98.5
CIRCL2
10 10
19.5 45.0
58.0 85.0
l o

'0

0.0
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Y —AXIS

x Engineering
.Union Park Midvale, UTAH 84047
CASTLE GATE COAL — CRANDALL CANYON
POND 015 INSLOPE D — D’
100 SURFACES HAVE BEEN GENERATED
10 MOST CRITICAL OF SURFACES GENERATED
MINIMUM FACTOR OF SAFETY = 1.367/




GEOSLOPE
Version 4.20

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

Portiong 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 ags 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 excluslive license to :
EarthFax Engineering
7324 5.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 - CRANDALL CANYON
POND 015 INSLOPE D - D'

BOUNDARY COORDINATES

6 TOP BOUNDARIES
7 TOTAL BOUNDARIES

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

1 .00 89.20 21.00 90.00 1

2 21.00 90,00 31.00 95.00 b

3 31.00 95.00 36.60 98.50 1

4 36.60 98.50 39.00 100.00 2

5 39.00 100.00 43.00 102.00 2

6 43.00 102.00 50.00 102.00 2

7 36.60 98.50 50.00 98.50 2

ISOTROPIC SOIL PARAMETERS
2 TYPE(S) OF SOIL

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

NO. (DEG) PARAMETER NO.
1 145.0 145.0 .0 37.0 .00 .0 0
2 130.0 130.0 .0 37.0 .00 .0 0

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

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY S COORDINATE POINTS

POINT X-WATER Y-WATER
NO.
1 .00 89.20
2 21.00 90.00
3 31.00 95.00
4 36.60 98.50
5 50.00 98.50

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

100 TRIAL SURFACES HAVE BEEN GENERATED.



X
EACH SURFACE TERMINATES BETWEEN X
AND X

[

21.00
35.00

40.00
50.00

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

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.

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

FOLLOWING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL

FAILURE SURFACES EXAMINED. THEY ARE ORDERED - MOST CRITICAL

FIRST.

SAFETY FACTORS ARE CALCULATED BY THE MODIFIED BISHOP METHOD.

EarthFax Engineering

7324 $.Union Park Midvale, UTAH 84047

FAILURE SURFACE # 1 SPECIFIED BY 7 COORDINATE POINTS

. SAFETY FACTOR = 1,367
X-CENTER = 22.96
Y-CENTER = 117.16
RADIUS = 24.43
POINT X-SURF Y-SURF

NO'

1 27.22 93.11

2 30.14 93.82

3 32.95 94.87

4 35.60 96.26

5 38.07 97.97

6 40.31 99.97

7 41.37 101.19
SLICE X DX

NO.

1 28.68 2.92

2 30.57 .86

3 31.97 1.95

4 34.28 2.66

5 36.10 1.00

6 37.34 1.47

7 38.37 .59

8 38.83 .34

9 39.65 1.31
. 10 40.84 1.07

ALPHA
(DEG)

13.58
20.62
27.66
34.70
41.74
48.78

DW

159.34
100.76
311.15
569.61
228.06
285.85
104.99

54. 78
160.05

47.42

DU

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

DN

144.66
89.16
275.33
498.95
200.76
251.63
94.32
49.21
143.78
44.17

Dsr

79.75
49.15
151.78
275.05
110.67
138.72
51.99
27.13
79.26
24.35



POND15IN.DAT July 7, 1992 Page 1

PROFIL
QTLE GATE COAL - CRANDALIL CANYON POND 015 INSLOPE D - D’
.0 89.2 21.0 90.0 1

21.0 90.0 31.0 95.0 1
31.0 95.0 36.6 98.5 1
36.6 98.5 39.0 100.0 2
39.0 100.0 43.0 102.0 2
43.0 102.0 50.0 102.0 2
36.6 98.5 50.0 98.5 2

SOIL

2

145.0 145.0 0.0 37.0 0.0 0.0 O
130.0 130.0 0.0 37.0 0.0 0.0 O
WATER

1 0.0

5

0.0 89.2

21.0 90.0

31.0 95.0

36.6 98.5

50.0 98.5

CIRCL2

10 10

21.0 35.0

40.0 50.0

!I.O

~45.0
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POND_INSPECTION REPORT
CASTLE GATE COAL COMPANY
(CONSTRUCTION INSPECTION)

POND: 015

ITEM

(1) Potential Safety Hazards

(2) Slope Stability

(3) Erosion

(4) Construction and Maintenance
Performance Standards

(5) Recommendations/Comments

LOCATION: CRANDALL CANYON

REMARKS

None noted.

Slopes appear stable.

None evident.

Spillway under construction.

Open-notch - fabric under

rip-rap.

Spillway being constructed

according to 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.

9/10/91

(Date)




POND CONSTRUCTION METHODS

CASTLE GATE COAL COMPANY

SEDIMENT POND 015

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.I1.5. Co.:

(1) The only work done on the pond was the addition
of an emergency spillway.

(2) The
pad

(3) The
The

removed material was placed on the lower
for re-use.

embankment of the pond was well vegetated.
embankment was not raised.

(4) Equipment used on the pond reconstruction was:

(a) Case 580C Backhoe.

(b)

International 80 Loader.

(¢) Gas-powered hand compactor.




SEDIMENT POND CERTIFICATION

Company Name and Address

Permit Number

Pond Location

Pond Identification

Certification Statement:

I hereby certify
construction of impoundments;
State of Utah to inspect
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 regquirements; and, that inspections of
the impoundment were made
construction by or under my direction

CASTLE GATE COAL COMPANY

P.O. BOX 449

HELPER, UTAH 84526

ACT/007/004

CRANDALL CANYON

015

I am experienced in

I am qualified and authorized in the
certify the construction

critical periods of

requirements of regulation R645-301-514.300.

in accordance with the



POND INSPECTION REPORT
CASTLE GATE COAL COMPANY
(FINAL INSPECTION)

POND: 015

ITEM

(1) Potential Safety Hazards

(2) Slope Stability

(3) Erosion

(4) Construction and Maintenance
Performance Standards

(5) Recommendations/Comments

LOCATION: CRANDALL CANYON

REMARKS

None noted,

Slopes appear stable.

Embankment reseeded.

None evident.

Open-notch spillway added

to pond.

Surveyed 9/29/91. Capacity at

Principle O.F.- 45,287 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.
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AMAX COAL COMPANY-—-

A Subsidiary of AMAX Coal tedustries, Inc, B""

MAV 15

@ AnnAX<
| AT uF
OIL GAS & MiNING

——

May 14, 1991

Dr. Dianne R. Nielson, Director
Utah Department of Natural Resources
Division of 0il, Gas & Mining

355 West North Temple

3 Triad Center, Suite 350

Salt Lake City, Utah 84180-1203

Re: Castle Gate Mine Complex, Permit #ACT-007-004
Temporary Sealing of Mine Portals & Shafts

Dear Dr. Nielson:

AMAX Coal Company is requesting approval of an insignificant
permit revision to Permit #ACT-007~004 for the Castle Gate Mine
. Complex in Carbon County, Utah. The purpose of the permit
revision is to allow the temporary sealing of the Castle Gate
Mine portals and shafts to secure the facilities and prevent
unauthorized entry into the underground mine workings.

As you are aware, Castle Gate Mine has been under a
temporary cessation of operations since June, 1989, due to
extreme mining conditions and poor market conditions. Castle
Gate Mine and AMAX Coal personnel have worked diligently over the
last two years evaluating alternative mining methods and
marketing strategies in the hope of recommencing mining at the
Castle Gate Mine in the near future. Due to the continued soft
coal market and projections for those conditions to continue into
the near future, it is not foreseen that mining operations at
Castle Gate Mine will recommence in the near future. However, it
is anticipated that market conditions will eventually improve and
the reactivation of Castle Gate Mine in the future is expected.
Therefore, AMAX Coal Company management has decided to
temporarily seal Castle Gate Mine.

The temporary sealing will prevent entry into the
underground workings by unauthorized personnel, while allowing
the prompt reopening of the mine in the future. AMAX Coal
Company will maintain all existing surface facilities in
Hardscrabble Canyon, Crandall Canyon and the Castle Gate
Plant/Loadout area for future use to preserve the viability of

. the Castle Gate Mine Complex. AMAX Coal Company will continue
- all environmental monitoring and reporting required by the
approved permit and regulations.

One Riverfront Place + 20 N.W. First Street » Evansville, Indiana 47708-1258 « Tel. 812-421-3900 » FAX B812-421-3909



Dr. Dianne R. Nielson
May 14, 1991
Page 2

The details of the proposed temporary sealing plan are
contained in the attached documents. The plan basically consists
of sealing the drift/portal entries with crushed stone
pneumatically stowed in the entries and sealing the Crandall
Canyon shafts with a six-inch thick concrete cap. The mine
openings proposed to be sealed, along with the type of seal to be
used, are shown on the attached drawing. Also enclosed is a copy
of a letter from MSHA approving the proposed sealing plan.

The expeditious review and approval of this temporary
sealing plan would be greatly appreciated as sealing of the mine
is projected to be completed in. early June.

Should you or your staff have any questions regarding this
matter, please feel free to contact me at (812) 421-3958.

Sincerely,

ek

Jaes W. Buck, P.E.
M&nhager, Engineering Services

JWB:kjv
Attachments
x¢: P. Ferguson - Castle Gate (w/ enclosure)

8. Garcia - Evansville (w/o enclosure)
D. Ham - Indianapolis (w/o enclosure)
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PROPOSED SEALING PLAN
CASTLE GATE COAL COMPANY

It is proposed to seal Mine #3 and associated openings of the Castle Gate Coal Co,
Helper, Utah. The sealing will be accomplished in the following manner, consistent with
sections 75.1711 (1), (2) CFR:

Drift openings and shallow shafts will be filled with a minimum of 25' of
incombustible material (75.1711.2 CFR) per the sketch on Exhiblit 1, Type | Seal.

The material used will be crusher run stone or eq. stowed pneumatically into the
entries. Pneumatic stowing can place the material into the entries with a 95% rate
of compaction. This should provide a non-settling seal and assure minimal air
leakage.

The Crandall Canyon Shafts will be capped with 6* of concrete (75.1711.1 CFR)
or eq. and have a minimum 2" dia. vent pipe extending at least 15’ above the cap.
The sketch on exhibit 1 shows:the Type Il Seal.
The openings and seal type are shown on the attached print(1*=500").

The sealing of this mine is considered temporary in nature as this mine may be

reactivated in the future. The shafts were not backfilled for the following reasons:

The shaft backfill is contained in the pad on which the Crandall Facilities are built.
This material will not be available until final reclamation of the site.

If the mine is reopened minimal rehabilitation would be needed to reactivate the
shafts for access and ventilation.

Mine seafing will be accomplished within 90 days of fan shut-down. Security will be
provided untii the mine is completely sealed to prevent unauthorized entrance.



Exhibit 1

6°0909%990%0%0
0209090969099
entry 5252596969694959
0206%0%90°0%95%969%
o 59090259695°95909)
ﬂﬂﬂ(‘)nn(‘) O

incombustible material

lype | Seal
Drift Adits

6 concrete I

cap or eq.\ 15" min.

2" min. dia
vent pipe

—

L=

=1

I

Il
=T

Type Il Sea
Crandall Shafts
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Coal Mine Safety and Health

District 9
MR 19:99
Peter A. Ferguson
Castle Gate Coal Company
P. 0. Box 449
Helper, UT 84526
RE: Castle Gate Mine

ID No. 42-00165
Mine Sealing Plan

Dear Mr. Ferguson:

The enclosed sealing plan, received on March 11, 1991, consisting
of a transmittal letter, a two page plan, and mine map, is approved
in accordance with 30 CFR 75.316 with the following safety
precautions as discussed between yourself and William Denning:

1. All mine openings shall ke protected by a physical barrier to
prevent entrance by unauthorized persons until the opening is

sealed.

2. Tests for methane shall be conducted at mine openings
accerding to 30 CFR 75. 304, 75.304, 75.307, and 75.110s.

3. All appllcable regulatlcns in 30 CFR shall be followed during
the sealing operation.

4. Following shut-down of the mine fan, all fan housings and
structures located at mine openings shall be corened to prevent
accumulation of methane.

S. A final mine map, certified by a registered engineer, must be
submitied within 60 days after the seals are completed, as
required by 30 CFR 75. 1204

A copy of this approval should ke made available to the miners and
reviewed with all miners affected by this plan.

If there are any questions regariing this matter, please contact me
at 303-231-5453.

Sincerely,
ZLQJ%Lhﬂ 6?/9é£&3
Holgate

William A.
District Manager

;.- Enclosure




AMAX COAL INDUSTRIES, INC.

&HAaMAX

P 4/ Vaadi (?)

Bill Holgate, District Manager
MSHA Coal, Room 440

Box 25367

Denver, CO 80225

Dear Sir,

Please find attached one (1) copy of the closure map for the Castlegate Mine #3, Helper,
Utah. This map shows the location of the seals and is posted up-to-date with all mine
development.

The mine was sealed in accordance with the plan submitted to your office, with the
following exceptions:

0 Double block seals were erected, in the locations shown on the attached
map, before the entries were stowed with crushed stone.

0 Seal locations were moved to suit underground conditions, but were
verbally approved by the MSHA representative on site before the seals were
erected.

The main ventilation fans were shut down on Sept. 23, 1991 and sealing activity was
completed Oct. 23, 1991.

If you have any further questions please call 317-266-1756.

Respectfully submitted,

Danny R. Hause, PE
Manager U/G Projects

cc:  Jack Matekovic, MSHA - Price w/att
Daron Haddock, UDOGM - Salt Lake City w/13 att
Darlene Murphy, AMAX Coal - Evansville w/att
George Martin, Amax Coal Ind. - 7th wo/att

L v gy g
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January 28, 1991

PROPOSED SEALING PLAN
CASTLE GATE COAL COMPANY

It is proposed to seal Mine #3 and associated openings of the Castle Gate Coal Co,
Helper, Utah. The sealing will be accomplished in the following manner, consistent with
sections 75.1711 (1), (2) CFR:

Drift openings and shallow shafts will be filled with a minimum of 25' of
incombustible material (75.1711.2 CFR) per the sketch on Exhibit 1, Type | Seal.

The material used will be crusher run stone or eq. stowed pneumnatically into the
entries. Pneumatic stowing can place the material into the entries with a 95% rate
of compaction. This should provide a non-settling seal and assure minimal air
leakage.

The Crandall Canyon Shafts will be capped with 6" of concrete (75.1711.1 CFR)
or eqg. and have a minimum 2" dia. vent pipe extending at least 15’ above the cap.
The sketch on exhibit 1 shows the Type Il Seal.
The openings and seal type are shown on the attached print(1"=500’).

The sealing of this mine is considered temporary in nature as this mine may be

reactivated in the future. The shafts were not backfilled for the following reasons:

The shaft backfill is contained in the pad on which the Crandall Facilities are built.
This material will not be available until final reclamation of the site.

If the mine is reopened minimal rehabilitation would be needed to reactivate the
shafts for access and ventilation.

Mine sealing will be accomplished within 90 days of fan shut-down. Security will be
provided until the mine is completely sealed to prevent unauthorized entrance.

APPROVED CMS & H MAR 1991



Exhibit 1

t—f 25 min.
®

iIncombustible moterlol

lype | Sedl
Drift Adits

6 concrete }

cap or eq\ 197 min.
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vent pipe
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APPROVED CMS & H MAR 1991




Chapter 3, Section 3.7

' Castle Gate Mine
. Crandall Canyon September 1995
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Waterstop-RX'helps save time, money... .

and concrete structures.

Installing conventional waterstops in con-
crete joints is an important (but normally time-
consuming) part of concrete constryction, It
can also be very labor-intensive, reducing
the profitability of the job, Most important,
conventional waterstops offer anly a partial
solution to water infiltration, leaving architects,
engineers, and contractors open to liability
problems,

Voiclay® Waterstop-RX ®solves water infiltration
problems. it's easy to apply even by a single,
inexperienced laborer, cutting installation
time in half. It eliminates split-forming and
splicing. And, its selt-healing properties
assure that concrete joints remain protected
permanently.

How Waterstop-RX works

The kay to Waterstop-RX is its western
sodium bentonite base. Specified for more
than 20 years for foundation waterproofing,
bentonite swellsin contact with water, forming
an impenetrable gel. This property also
allows bentonite products to fill in smail
cracks in concrete.

Wiaterstop-RX comes in a coil, It is applied
by adhering the material to the butt end of
the concrete with RX Adhesive or concrete
cut nails—an operation that requires a single
laborer. Then pour or place the next section
of cancrate to complete the joint. No spiit
forming, splicing, or bonding is required as
with conventional waterstops.

Upon hydration, Waterstop-RX sweils to

form a self-healing compression seal that
completely locks out water. This action also
prevents water migration along the waterstop
and in keyways as an extra protection against
penetration.

All-temperature application

Waterstop-RX has been engineered for use
under virtually all temperature conditions.
Unlike other popular joint sealants,

RX does not become stiff and brittle in cold
weather nor spongy and difficult to work with
in hot weather. As a result, Waterstop-RX
does not have t© be heated in cold weather,
saving time and money. It also remains totaily
flexible without shrinking, hardening, or
oxidizing.

Safe to use

Because Waterstop-RX is non-toxic, no
special handling equipment is required. It is
clean to the touch, and does not contain any
material which can discolor or irritate the
skin, helping efiminate lost man-hours,

Note: Waterstop-RX is not an expansion
joint material and shouid not be ysed as
such. Expansion joints are the responsibility
of OTHERS. :

FOOTING JOINT

VERTICAL
WALL JOINT

Concrete

Minimum 27 to

exterior wall surface.

\ //
/-‘/'1'

[/

—\Place Waterstop-FlX :

ki | OVRF o R e, - . v,

h’-_ N G N

of outer most dowels.

Drain mé—/©

D T T T ey

Placement of Waterstop-RX where slab rests on top of footing.
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Waterstop-RX Technical Information

Voiclay Waterstop-RX ®is a flexible strip of bentonite waterproofing compound, coiled in

two sizes. Dimensions and other specifications are as follows:
AX 101 AX 102
T Dimensions 1" x %" x 16'6" %" x %" x 250"
; Weight 50 Ibs./ft. minimum 185 Ibs./it. minimum
Carton Contents 100 UF 150 UF
Carton Weight 50 Ibs. 25 Ibg,
Carton Size 10* x 14" x 10" 8" x 14" x 10"
Pallet Size 4 x ¢ 4 x4
Chemical Composition
Material Test Method Waterstop-RX Resuits
Butyl Rubber-
Hydrocarbon
(% by weight) ASTM D-297 24.9%
Bentonite $5-5-210-A 750%
Volatite matter ASTM D-6 Below 1%
NOTE: Contains no asbestos fibers or asphaitics,
Physical Properties
Property Test Method Waterstop-RX Resuits
ey o -
Softening point ASTM D-30 N/A
Penetration ASTMD-217
180 GTL 58
J00GTL a5
Flash point ASTM 093.67 365
Min. head progsure Hydrostatic
pressure tost 231 ft. (100 psi)
Accelerated aging (Mechanical oven Maintained 999
. 4 hrs. @ 212°F) sofids
Flow resistance (3" overhead
&T%m) No flow
Storage life Indefinite
Adhesion to clean,
dry concrats Excellent
Application temperature
range 9° to 128°F
Service temperaty
range . —40° to 212°F

Notice: The information presemtsd hare is beli
vided without charge and without specific knowledg
product, Amaerican Colloid Company assumes no obl
use or application, and makes no warranty,
or use of such product, or to the use or infri

ieved to ba correct, However, since itis pro-

@ of the intended use or application of its
igation or fiabifity with respect to such
either expressed or implied, as to the application
ngemeant of any patent or ther proprietary rights

Limitations

In conditions where severe groundy,

contamination is expected, pleasg me
the manufacturer for compatibily inky.
mation. Waterstog-RX should ba g
withiin a concrete joint with a min;
concrete cover to the exterior of the
surface. Waterstop-RX may als be g,

in a cast-in-place recess at the Xlariy
side of the joint, In this situation, Prag
tions must be taken to protect Watarg .
AX from hydration prior to backfi; :
backfill must be compacted tg 85% g
modified proctor minimum adjacamy
the joint. The cast in place recess o,
match the dimension of the Watarst
being used.

An exposed length of coil should notly
submerged for extended periods of gy
It Waterstop-RX exhibits COnsiclarably
swelling prior to confinement n the i,
it must be replaced with new matenal Y
avoid displacement of Waterstop-RYds
Or prior 10 concrete placement, cut ol
and/or Waterstop-RX Adhesive mysity
used to hold the material in placa, Pmg
care should be taken during concretemy
ment 10 avoid displacing the Waters
Stp. Waterstop-AX is not an expars
jeint product and should not be used «
as such. "y

| o
NOTE: in cases of lightweight concras
or insufficient coverage, consult the =
manufacturer. E

Warranty %
.American Colloid Company warranisi
rials 1o be of good quality and will rep
material proved to be defective. Innoi
will American Calloid Company be stk
labor costs or incidental damage aswe
with the usa of this product, unlessst
in @ warranty for a specific project. 7388

Document g
“This brochure containg information o
plement information service available
American Colloid Company's Builingl
rials Division and from local distribuse )

Application Assistance
Local distributors of Waterstop-AX
fied to aid in solving problems reiatesd
of this product. In the event that yourd
are special or you have an unususl St
your local Waterstop-RX distributor g
arrange to have a factory representa®s
contact you for personal assistanc: -

Protected under patent nos. 4534925 and 4598

of American Colloid Company or others with respeact to such application or use.

Seal concrete joints quickly and permanently with the waterstop that heals itseif--Waterstop-

RX. For more information, contact your American Colloid Company distributor,

or contact us direct.

Distributed by: WARRANTY
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POST RECLAMATION CUTSLOPES

The purpose of this appendix is to present information concerning those areas within
Crandall Canyon where portions of cutslopes are anticipated to remain after reclamation
activities have been completed. The cutsiopes to remain were identified during a field
reconnaissance of the area on February 2, 1996. The height and length of each existing
cutslope was astimated. The distance to undisturbed channels or reclamation channels was
estimated in areas where backfilling the cutslope completely with material at a 2:1 slope
would encroach upon the channels. Finally, the length and height of the cutslopes to remain
was estimated.

Four cutslopes are anticipated to partially remain after reclamation activities have been
completed in Crandall Canyon. These cutslopes are illustrated on Exhibits 3.7-7B and 3.7-7C
and labeled as PRCS-1 through PRCS-4 (PRCS- post reclamation cutslope). PRCS-1 and
PRCS-2 will be located south of Shaft No. 1. PRCS-3 and PRCS-4 are located adjacent to
primary road P-1. The following is a brief description of each remaining cutslopes, and where
possible, photographic evidence supporting the proposal to leave portions of cutslopes is
presented.

PRCS-1

PRCS-1 is located south of Shaft No.1 and west of the electric substation. The
existing cutslope is approximately 200 feet long on a north-south axis and has a maximum
height of approximately 30 feet above the surrounding area. The northern portion of this
cutslope may partially remain in place because of its proximity to the proposed reclamation
channel that will convey runoff from watershed CCRWS-U30. To fully reclaim the cutslope
with backfill at a slope of 2:1 or less would displace the channel farther east and closer to
Shaft No. 1 than would be acceptable or safe. Itis anticipated that a segment approximately
80 long and 8 to 10 feet high will remain. Photo 1 illustrates the approximate length and
height of the exposed post reclamation cutslope.

3.7U-1
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Photo 1. Post Reclamation Cutslope PRCS-1. Dark line indicates approximate height of
reclamation backfill. Note the existing exposed ledges above the cutslope.
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PRCS-2

PRCS-2 is located south of Shaft No. 1 and east of the electric substation. The
cutslope is approximately 200 feet long and has a maximum height of approximately 65 feet
near its southern end. A portion of the cutslope will remain due to its proximity to the
proposed reclamation channel that will convey runoff from watershed CCRWS-U30. Because
of the relatively narrow canyon in which it is located, a reclamation slope of 2:1 or less would
move the channel farther to the west and require a greater portion of cutslope PRCS-1 to
remain. It is anticipated that a segment approximately 150 feet long and 15 feet high could
remain. No photo was available for this area.

PRCS-3

PRCS-3 is located northeast of sediment pond 014 and adjacent to primary road P-1.
The existing cutslope in this area is approximately 750 feet long with a maximum height of
approximately 30 feet. Within the shaded area on Exhibit 3.7-7B, the base of the cutslope
is approximately 50 feet from the undisturbed stream channel. A maximum backfill slope of
2:1 would allow coverage of approximately 25 feet of the cutslope. It is anticipated that the
portion of the cutslope to remain will be approximately 80 feet long and at least 5 feet high,
The channel rapidly moves away from the road outsiope both upstream and downstream of
this location, thus allowing for a greater height of backfill to be placed against the cutslope.
Photo 2 illustrates the approximate height of the reclamation slope.

PRCS-4

PRCS-4 is located adjacent to primary road P-1 and northwest of topsoil stockpile No.
2. The existing cutslope is approximately 850 feet long with a maximum height of
approximately 35 feet. In the area where the cutslope is anticipated to partially remain, the

stream channel is approximately 65 feet east of the base of the cutslope. The maximum

3.7U-3
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Photo 2. Post Reclamation Cutsiope PRCS-3. The dark line indicates the approximate height

of the reclamation backfill. Note the exposed sandstone ledge above the proposed height of
reclamation backfill.

3.7u4
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Photo Montage of PRCS-4. Dark line indicates approximate height of reclamation backfill.
Exposures of sandstone ledges are common in this area.
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height of the cutslope in this area is approximately 40 to 45 feet above the stream channel.
with a 2:1 reclamation slope, a discontinous cutslope varying in height between
approximately 7 to 12 feet will remain (Exhibit 3.7-7C). The channel moves away from the
cutsiope both up and down stream of this location. Where the channel moves away from the
cutslope, longer and higher backfill slopes can be created. This will allow the remainder of
the cutslope to be reclaimed. The attached photo montage of PRC-4 (previous page)
illustrates the approximate height of the fill and demonstrates how this cutslope will blend
with existing topography.
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Crandall Canyon Reclamation Hydrology

scale: 1"= 500 ft
Watershed area #1
AREA
Map Area Actual Area
sq. in. 13770187 sq. ft. 316.1 acres
AVERAGE WATERSHED SLOPE

Max. Elev. 8120 Min. Elev. 6400 Difference

Elevation Length (in.) Length (ft.)

0.25 6830 12 6000
0.5 7260 11.4 5700
0.76 7690 7.5 3750
Ave Watershed Slope= 48.2 %

Hydraulic Length

Map Length Actual Length
16.6 inches 7800 feet
TIME OF CONCENTRATION
Curve Number = 65 S= 5.385 Lag
Time of Concentration = 0.601 hrs
1 08/28/95

1720

0.360

g:\layne\crdl-hyd.wk4



Watershed area #2

AREA
Map Area Actual Area
7.58 sq.in. 1895000 sq. ft. 43.5 acres
AVERAGE WATERSHED SLOPE
Max. Elev. 8080 Min. Elev. 6720 Difference 1360
Elevation Length (in.) Length (ft.)
0.25 7060 1.6 800
0.5 7400 2.2 1100
0.75 7740 2.1 1050
Ave Watershed Slope= 52.9 %
Hydraulic Length
Map Length Actual Length
5.7 inches 2850 feet
TIME OF CONCENTRATION
Curve Number = 65 S= 5.385 Lag 0.154 hrs
Time of Concentration = 0.256 hrs
Watershed area #3
AREA
Map Area Actual Area
0.61 sq. in. 152500 sq. ft. 3.5 acres
AVERAGE WATERSHED SLOPE
Max. Elev. 7080  Min. Elev. 6720 Difference 360
Elevation Length (in.) Length (ft.)
0.25 6810 0.9 450
0.5 6900 0.55 275
0.75 6990 0.2 100
Ave Watershed Slope= 48.7 %
Hydraulic Length
Map Length Actual Length
1 inches 500 feet
TIME OF CONCENTRATION
Curve Number = 65 §= 5.385 Lag 0.040 hrs
Time of Concentration = 0.066 hrs

2 08/21/95
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Watershed area #4

AREA
Map Area Actual Area
8.19 sq.in. 2047500 sq. ft. 47.0 acres
AVERAGE WATERSHED SLOPE

Max. Elev. 8200 Min. Elev. 6780 Difference 1420

Elevation Length (in.) Length (ft.)

0.25 7135 24 1200
0.5 7490 2.35 1175
0.75 7845 1.6 800
Ave Watershed Slope= 55.0 %

Hydraulic Length

Map Length Actual Length
6.1 inches 3050 feet
TIME OF CONCENTRATION
Curve Number = 65 8= 5.385 Lag 0.159 hrs
Time of Concentration = 0.265 hrs
Watershed area #5
AREA
Map Area Actual Area
0.72 sq.in. 180000 sq. ft. 4.1 acres

AVERAGE WATERSHED SL.OPE

Max. Elev. 7260 Min. Elev. 6780 Difference 480

Elevation Length (in.) Length (ft.)

0.25 6900 0.45 225

0.5 7020 0.35 175

0.75 7140 0.2 100
Ave Watershed Slope= 333 %

Hydraulic Length

Map Length Actual Length
1.6 inches 800 feet

TIME OF CONCENTRATION .
Curve Number = 65 S= 5.385 Lag 0.070 hrs

Time of Concentration = 0.117 hrs

3 08/21/95 g:\layne\crdl-hyd.wk4



Watershed area #6

AREA
Map Area Actual Area
41.63 sq. in. 10407500 sq. ft. 238.9 acres
AVERAGE WATERSHED SLOPE
Max. Elev. 8670  Min. Elev. 6800  Difference 1870
Elevation Length (in.) Length (ft.)
0.25 7267.5 9 4500
0.5 7735 9.4 4700
0.75 8202.5 6.5 3250
Ave Watershed Slope= 55.9 %
Hydraulic Length
Map Length Actual Length
10.8 inches 5400 feet
TIME OF CONCENTRATION
Curve Number = 65 S= 5.385 Lag 0.249 hrs
Time of Concentration = 0.416 hrs
Watershed area #7
AREA
Map Area Actual Area
2.18 sq. in. 545000 sq. ft. 12.5 acres
AVERAGE WATERSHED SLOPE
Max. Elev. 7420 Min. Elev. 6800 Difference 620
Elevation Length (in.) Length (ft.)
0.25 6955 1.5 750
0.5 7110 1 500
0.75 7265 0.5 250
Ave Watershed Slope= 427 %
Hydraulic Length
Map Length Actual Length
2.2 inches 1100 feet
TIME OF CONCENTRATION
Curve Number = 65 S= 5.385 Lag 0.080 hrs
Time of Concentration = 0.133 hrs
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Watershed area #8

AREA
Map Area Actual Area
8.21 sq. in. 2052500 sq. ft. 47.1 acres
AVERAGE WATERSHED SLOPE

Max. Elev. 8400  Min. Elev. 6860  Difference 1540

Elevation Length (in.) Length (it

0.25 7245 265 1325
0.5 7630 1.7 850
0.75 8015 09 450
Ave Watershed Slope= 492 %

Hydraulic Length
Curve Number =

Map Length Actual Length
7.2 inches 3600 feet
TIME OF CONCENTRATION
Curve Number = 65 S= 5.385 Lag 0.192 hrs
Time of Concentration = 0.320 hrs
Watershed area #9
AREA
Map Area Actual Area
0.62 sq. in. 155000 sq. ft. 3.6 acres
AVERAGE WATERSHED SLOPE

Max. Elev. 7200 Min. Elev. 6860 Difference 340

Elevation Length (in.) Length (ft.)

0.25 6945 0.7 350
0.5 7030 0.25 125
0.75 7115 0.1 50
Ave Watershed Slope= 28.8 %

Hydraulic Length

Map Length Actual Length
1.1 inches 550 feet

TIME OF CONCENTRATION
Curve Number = 65 S= 5.385 Lag 0.056 hrs

Time of Concentration = 0.093 hrs
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Watershed area #10,11,12,13,14,15,and 16

AREA
Map Area Actual Area
289.14 sq.in. 72285000 sq. ft. 1659.4 acres
AVERAGE WATERSHED SLOPE
Max. Elev. 9480  Min. Elev. 6920  Difference 2560
Elevation Length (in.) Length (ft.)
0.25 7560 43.6 21800
0.5 8200 47.05 23525
0.75 8840 19.15 9575
Ave Watershed Slope= 4861 %
Hydraulic Length
Map Length Actual Length
21.7 inches 10850 feet
TIME OF CONCENTRATION
Curve Number = 68 S= 4.706 Lag 0.432 hrs
Time of Concentration = 0.720 hrs
Watershed area #17
AREA
Map Area Actual Area
1.35 sq.in. 337500 sq. ft. 7.7 acres
AVERAGE WATERSHED SLOPE
Max. Elev. 7720  Min. Elev. 6860  Difference 860
Elevation Length (in.) Length (ft.)
0.25 7075 0.6 300
0.5 7290 0.4 200
0.75 7505 0.35 175
Ave Watershed Slope= 43.0 %
Hydraulic Length
Map Length Actual Length
2.4 inches 1200 feet
TIME OF CONCENTRATION
Curve Number = : 70 S= 4.286 Lag 0.075 hrs
Time of Concentration = 0.125 hrs
6 08/21/95 g:\layne\crdl-hyd.wk4



Watershed area #18

AREA
Map Area Actual Area
1.26 sq.in. 315000 sq. ft. 7.2 acres
AVERAGE WATERSHED SLOPE
Max. Elev. 7560  Min. Elev. 6840  Difference 720
Elevation Length (in.) Length (ft.)
0.25 7020 0.6 300
0.5 7200 0.8 400
0.756 7380 0.5 250
Ave Watershed Slope= 54.3 %
Hydraulic Length
Map Length Actual Length
2 inches 1000 feet
TIME OF CONCENTRATION
Curve Number = 70 S= 4.286 Lag 0.058 hrs
Time of Concentration = 0.096 hrs
Watershed area #19
AREA
Map Area Actual Area
21.15 sq. in. 5287500 sq. ft. 121.4 acres
AVERAGE WATERSHED SLOPE
Max. Elev. 8370  Min. Elev. 6840  Difference 1630
Elevation Length (in.) Length (ft.)
0.25 7222.5 1.16 575
05 7605 4.5 2250
0.75 7987.5 3.5 1750
Ave Watershed Slope= 331 %
Hydraulic Length
Map Length Actual Length
9.4 inches 4700 feet
TIME OF CONCENTRATION
Curve Number = 70 S= 4.286 Lag 0.254 hrs

Time of Concentration = 0.424 hrs
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Watershed area 20

AREA
Map Area Actual Area
2.68 sq.in. 670000 sq. ft. 15.4 acres
AVERAGE WATERSHED SLOPE
Max. Elev. 7520  Min. Elev. 6780  Difference 740
Elevation Length (in.) Length (ft.)
0.25 6965 1.9 950
0.5 7150 1 500
0.75 7335 0.5 250
Ave Watershed Slope= 469 %
Hydraulic Length
Map Length Actual Length
2.1 inches 1050 feet
TIME OF CONCENTRATION
Curve Number = 70 S= 4286 Lag 0.064 hrs
Time of Concentration = 0.107 hrs
Watershed area #21
AREA
Map Area Actual Area
4.14 sq.in. 1035000 sq. ft. 23.8 acres
AVERAGE WATERSHED SLOPE
Max. Elev. 7900  Min. Elev. 6760  Difference 1140
Elevation Length (in.) Length (ft.)
0.25 7045 2.1 1050
0.5 7330 1.7 850
0.75 7615 1.35 675
Ave Watershed Slope= 70.89 %
Hydraulic Length
Map Length Actual Length
4.1 inches 2050 feet
TIME OF CONCENTRATION
- Curve Number = 68 S= 4,706 Lag 0.094 hrs
Time of Concentration = 0.157 hrs
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Watershed area #22

AREA
Map Area Actual Area
1.25 sq.in. 312500 sq. ft. 7.2 acres
AVERAGE WATERSHED SLOPE

Max. Elev. 7320 Min. Elev. 6720 Difference 600

Elevation Length (in.) Length (ft.)
00

0.25 6870 1 5
0.5 7020 0.9 450
0.75 7170 0.35 175
Ave Watershed Slope= 54.0 %

Hydraulic Length

Map Length Actual Length
1.5 inches 750 feet

TIME OF CONCENTRATION
Curve Number = 70 S= 4,286 Lag 0.046 hrs

Time of Concentration = 0.076 hrs

Watershed 2 - 22
AREA
Map Area Actual Area
390.71 sq. in, 97677500 sq. ft. 2242.4 acres
AVERAGE WATERSHED SLOPE

Max. Elev. 9480 Min. Elev. 6720 Difference 2760

Ave Watershed Slope= 48.92 % weighted average
Hydraulic Length

Map Length Actual Length
28.5 inches 14250 feet

TIME OF CONCENTRATION
Curve Number = 68 S= 4,706 Lag 0.536 hrs

Time of Concentration = 0.893 hrs
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Watershed #23

Area = 18.76 acres
Ave Watershed Slope= 87.10 %
. Hydraulic Length = 1800 ft
TIME OF CONCENTRATION
Curve Number = 70 S= 4.286 Lag 0.073 hrs
Time of Concentration = 0.121 hrs
Watershed #24
Area = 2.08 acres
Ave Watershed Slope= 98.20 %
Hydraulic Length = 800 ft
TIME OF CONCENTRATION
Curve Number = 70 S= 4.286 Lag 0.036 hrs
Time of Concentration = 0.060 hrs
. Watershed #25
Area = 9.92 acres
Ave Watershed Slope= 94.40 %
Hydraulic Length = 1400 ft
TIME OF CONCENTRATION
Curve Number = 70 §= 4.286 Lag 0.057 hrs
Time of Concentration = 0.095 hrs
Watershed #26
Area = 1.85 acres
4 Ave Watershed Slope= 91.80 %
| Hydraulic Length = 600 ft
TIME OF CONCENTRATION
Curve Number = 70 S= 4,286 Lag 0.029 hrs
. Time of Concentration = 0.049 hrs
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Watershed #26 & 27
Area = 13.14 acres

Ave Watershed Slope= 80.00 %

Hydraulic Length = 1600 ft
TIME OF CONCENTRATION
Curve Number = 70 S= 4.286 Lag
Time of Concentration = 0.115 hrs
Watershed #28
Area = 1.58 acres
Ave Watershed Slope= 61.00 %
Hydraulic Length = 600 ft
TIME OF CONCENTRATION
Curve Number = 70 S= 4.286 Lag
Time of Concentration = 0.060 hrs
Watershed #29
Area = 2.31 acres
Ave Watershed Slope= 55.70 %
Hydraulic Length = 600 ft
TIME OF CONCENTRATION
Curve Number = 70 S= 4.286 Lag
Time of Concentration = 0.063 hrs
Watershed #29 &30
Area = 43.83 acres
Ave Watershed Slope=  72.00 %
Hydraulic Length = 2450 ft
TIME OF CONCENTRATION
Curve Number = 70 S= 4.286 Lag
Time of Concentration = 0.171 hrs
11 08/21/95
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Watershed #31
Area = 2.82 acres

Ave Watershed Slope= 52.90 %

Hydraulic Length = 800 ft
TIME OF CONCENTRATION
Curve Number = 70 S= 4.286 Lag
Time of Concentration = 0.081 hrs
Watershed #31 & 32
Area = 28.28 acres
Ave Watershed Slope= 70.90 %
Hydraulic Length = 2250 ft
TIME OF CONCENTRATION
Curve Number = 70 S= 4.286 Lag
Time of Concentration = 0.161 hrs
Watershed #33
Area = 2.81 acres
Ave Watershed Slope= 71.90 %
Hydraulic Length = 900 ft
TIME OF CONCENTRATION
Curve Number = 70 S= 4.286 Lag
Time of Concentration = 0.077 hrs
Watershed #33 & 34
Area = 10.89 acres
Ave Watershed Slope= 78.80 %
Hydraulic Length = 1300 ft
TIME OF CONCENTRATION
Curve Number = 70 S= 4.286 Lag
Time of Concentration = 0.098 hrs
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Watershed #35

Area = 9.5 acres
Ave Watershed Slope= 81.70 %
Hydraulic Length = 1300 ft
TIME OF CONCENTRATION
Curve Number = 70 S= 4.286 Lag
Time of Concentration = 0.096 hrs
Watershed #36
Area = 5.11 acres
Ave Watershed Slope= 73.70 %
Hydraulic Length = 1050 ft
TIME OF CONCENTRATION
Curve Number = 70 S= 4.286 Lag
Time of Concentration = 0.086 hrs
Watershed #37
Area = 5.81 acres
Ave Watershed Slope= 91.70 %
Hydraulic Length = 1000 ft
TIME OF CONCENTRATION
Curve Number = 70 S= 4.286 Lag
Time of Concentration = 0.074 hrs
Watershed #38
Area = 9.07 acres
Ave Watershed Slope= 63.30 %
Hydraulic Length = 1400 ft
TIME OF CONCENTRATION
COrve Number = 70 S= 4.286 Lag
Time of Concentration = 0.116 hrs
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Total Watershed

Curve Number =

14

Area=  2716.49 acres

Ave Watershed Slope= 50.23 % weighted average
Hydraulic Length = 18780 ft
TIME OF CONCENTRATION
68 S= 4,706 Lag 0.659 hrs
Time of Concentration = 1.098 hrs
08/21/95 g:\layne\crdl-hyd.wk4



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

INPUT FOR: Crandall canyon watershed #1 (10 yr 6 hr)

[ ——————————— R et i ]

STORM : WATERSHED :
Dist.=8CS Type ‘b’ - 6 Hr Area = 316.10 acres
Depth = 1.40 inches CN = 65.00
Duration = 6.00 hrs Time conc.= 0.601 hrs

T W S I Y S N W U S GV AW R A e S e S S S S ——— T T S S ———— — — ——" " i ol et

OUTPUT SUMMARY

Runoff depth 0.01829 inches

Initial abstr 1.07692 inches

Peak flow = 3.14 cfs ( 0.00986 iph )
at time 6.090 hrs
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INPUT FOR: Crandall canyon watershed #2 (10 yr 6 hr)
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STORM : WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr Area = 43,50 acres
Depth = 1.40 inches CN = 65.00
Duration = 6.00 hrs Time conc.= 0.256 hrs

OUTPUT SUMMARY
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Runoff depth 0.01829 inches
Initial abstr 1.07692 inches
Peak flow = 0.45 cfs ( 0.01017 iph )

at time 6.042 hrs
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EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: Crandall canyon watershed #3 (10 yr 6 hr)

STORM : WATERSHED :
Dist.=S8CS Type ‘b’ - 6 Hr Area = 3.50 acres
Depth = 1.40 inches CN = 65.00
Duration = 6.00 hrs Time conc.= 0.066 hrs

——— e T — ————————— ————— T T A D L A e e e T W ————— D Sk v —————————

Runoff depth 0.01829 inches

Initial abstr 1.07692 inches

Peak flow = 0.04 cfs ( 0.01063 iph )
at time 6.002 hrs
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INPUT FOR: Crandall canyon watershed #4 (10 yr 6 hr)

STORM : WATERSHED :
Dist.=8CS Type ‘b’ - 6 Hr Area = 47.00 acres
Depth = 1.40 inches CN = 65.00
Duration = 6.00 hrs Time conc.= 0.265 hrs

—— T T S ik — — —— —————— A A T ———— A —— A A VNS A ————————————

Runoff depth 0.01829 inches
Initial abstr 1.07692 inches
Peak flow = 0.48 cfs ( 0.01016 iph )

at time 6.042 hrs
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EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: Crandall canyon watershed #5 (10 yr 6 hr)
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STORM : WATERSHED :
Dist.=5CS Type ‘b’ - 6 Hr Area = 4,10 acres
Depth = 1.40 inches CN = 65.00
Duration = 6.00 hrs Time conc.= 0.117 hrs
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Runoff depth 0.01829 inches

Initial abstr 1.07692 inches

Peak flow = 0.04 cfs ( 0.01051 iph )
at time 6.006 hrs
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INPUT FOR: Crandall canyon watershed #6 (10 yr 6 hr)

STORM : WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr Area = 238.90 acres
Depth = 1.40 inches CN = 65.00
Duration = 6.00 hrs Time conc.= 0.416 hrs
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e e s g sk Sy Y O A WD U D Y U A el —— T — T T A T S T AL e W T . A S Y N P VER A W D M S D D A e ———

Runoff depth 0.01829 inches
Initial abstr 1.07692 inches
Peak flow = 2.41 cfs ( 0.01001 iph )

at time 6.046 hrs
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EARTHFAX ENGINEERING, INC,
HYDROGRAPH GENERATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: Crandall canyon watershed #7 (10 yr 6 hr)

STORM : WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr Area = 12.50 acres
Depth = 1.40 inches CN = 65.00
Duration = 6.00 hrs Time conc.= 0.133 hrs

e s sl i o S T T Y A T VEE A VS AN T SN GNP S A A D D A S A e — T T S S S LS el el i — S ———— - ——

Runoff depth 0.01829 inches

Initial abstr 1.07692 inches

Peak flow = 0.13 cfs ( 0.01048 iph )
at time 6.012 hrs
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INPUT FOR: Crandall canyon watershed #8 (10 yr 6 hr)
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STORM : WATERSHED :
Dist.=sSCS Type ‘b’ - 6 Hr Area = 47.10 acres
Depth = 1.40 inches CN = 65.00
Duration = 6.00 hrs Time conc.= 0.320 hrs
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Runoff depth 0.01829 inches
Initial abstr 1.07692 inches
Peak flow = 0.48 cfs ( 0.01003 1iph )

at time 6.016 hrs
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FARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM QUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: Crandall canyon watershed #9 (10 yr 6 hr)
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STORM : WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr Area = 3.60 acres
Depth = 1.40 inches CN = 65.00
Duration = 6.00 hrs

Time conc.= 0.093 hrs

Runoff depth

0.01829 inches

Initial abstr 1.07692 inches

Peak flow = 0.04 cfs ( 0.01056 iph )
at time 6.002 hrs

INPUT FOR: Crandall canyon watersheds #10 - 16 (100 yr 6 hr)
STORM :

: WATERSHED :

Dist.=5CS Type ‘b’ - 6 Hr Area = 1659.40 acres
Depth = 2.00 inches CN = 68.00

Duration = 6.00 hrs

Time conc.= 0.720 hrs

Runoff depth

0.19448 inches
Initial abstr 0.94118 inches
Peak flow = 100.78 cfs ( 0.06023 iph )
at time 3.648 hrs

Y T T T P AR S e S e A P P S W S D D IR I S YUY S S SV SRR S S M S A A e - ————— —— W



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

INPUT FOR: Crandall canyon watershed area #11 (10 yr 6 hr)

STORM : WATERSHED :
Dist.=8CS Type ‘b’ - 6 Hr Area = 24.22 acres
Depth = 1.40 inches CN = 70.00
Duration = 6.00 hrs Time conc.= 0.204 hrs

Runoff depth 0.06103 inches

Initial abstr 0.85714 inches

Peak flow = 0.52 cfs ( 0.02137 iph )
at time 5.549 hrs '
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INPUT FOR: Crandall canyon watershed area #12 (10 yr 6 hr)
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STORM : WATERSHED :
Dist.=8CS Type ‘b’ - 6 Hr Area = 229.57 acres
Depth = 1.40 inches CN = 70.00
Duration = 6.00 hrs Time conc.= 0.387 hrs

—— T TEP T SR TP W Ay S S ————— T . Y S Sy S ————— - ——— — — — i —————— " S ol S W TTF T T

Runoff depth 0.06103 inches
Initial abstr 0.85714 inches
Peak flow = 4.84 cfs ( 0.02093 1iph )

at time 5.676 hrs



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

INPUT FOR: Crandall canyon watershed area #14 (10 yr 6 hr)
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STORM : WATERSHED :
Dist.=8CS Type ‘b’ - 6 Hr Area = 26.17 acres
Depth = 1.40 inches CN = 70.00
Duration = 6.00 hrs Time conc.= 0.159 hrs

[ ——— A e D T D e e e e e i

Runoff depth 0.06103 inches

Initial abstr 0.85714 inches

Peak flow = 0.57 cfs ( 0.02149 iph )
at time 5.533 hrs
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INPUT FOR: Crandall canyon watershed area #16 (10 yr 6 hr)
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STORM : WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr Area = 11.13 acres
Depth = 1.40 inches CN = 70.00
Duration = 6.00 hrs Time conc.= 0.111 hrs
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Runoff depth 0.06103 inches
Initial abstr 0.85714 inches
Peak flow = 0.24 cfs ( 0.02163 iph )

at time 5.520 hrs
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EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: Crandall canyon watershed #17 (10 yr 6 hr)

T P A A S A A S S D S S A el e e e S m— S G D D G AL G G e S S —— —

STORM : WATERSHED :
Dist.=8CS Type ‘b’ - 6 Hr Area = 7.70 acres
Depth = 1.40 inches CN = 70.00
Duration = 6.00 hrs Time conc.= 0.125 hrs

OUTPUT SUMMARY
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Runoff depth 0.06103 inches

Initial abstr 0.85714 inches

Peak flow = 0.17 cfs ( 0.02159 iph )
at time 5.517 hrs
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INPUT FOR: Crandall canyon watershed #18 (10 yr 6 hr)

STORM : WATERSHED :
Dist.=8SCS Type ‘b’ - 6 Hr Area = 7.20 acres
Depth = 1.40 inches CN = 70.00
Duration = 6.00 hrs Time conc.= 0.096 hrs

OUTPUT SUMMARY

Runoff depth 0.06103 inches
Initial abstr 0.85714 inches
Peak flow = 0.16 cfs ( 0.02168 iph )

at time 5.517 hrs

D AN S S S T A DY G UM el Sk ek S — e S S Y T T U TER IR AP SR A TR PR SRR W AR SR R AR A AN S e m—



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

INPUT FOR: Crandall canyon watershed #19 (10 yr 6 hr)
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STORM : WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr Area = 121.40 acres
Depth = 1.40 inches CN = 70.00
Duration = 6.00 hrs Time conc.= 0.424 hrs
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Runoff depth 0.06103 inches

Initial abstr 0.85714 inches

Peak flow = 2.55 cfs ( 0.02086 iph )
at time 5.710 hrs

Sl st s e T S T S S S D Skl S S TS T W A D S S S A A e ey e T W T A A il ek e — — o - T T W S

INPUT FOR: Crandall canyon watershed #20 (10 yr 6 hr)
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STORM : WATERSHED :
Dist.=SCS Type ‘b’ ~ 6 Hr Area = 15.40 acres
Depth = 1.40 inches CN = 70.00
Duration = 6.00 hrs Time conc.= 0.107 hrs
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Runoff depth 0.06103 inches
Initial abstr 0.85714 inches
Peak flow = 0.34 cfs ( 0.02164 iph )

at time 5.521 hrs
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EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: Crandall canyon watershed #21 (10 yr 6 hr)

STORM : WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr Area = 23.80 acres
Depth = 1.40 inches CN = 68,00
Duration = 6.00 hrs Time conc.= 0.157 hrs

QUTPUT SUMMARY

Runoff depth 0.04076 inches

Initial abstr 0.94118 inches

Peak flow = 0.40 cfs ( 0.01678 iph )

at time 5.547 hrs

INPUT FOR: Crandall canyon watershed #22 (10 yr 6 hr)
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STORM : WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr Area = 7.20 acres
Depth = 1.40 inches CN = 70.00
Duration = 6.00 hrs Time conc.= 0.076 hrs
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Runoff depth 0.06103 inches
Initial abstr 0.85714 inches
Peak flow = 0.16 cfs ( 0.02174 1iph )

at time 5.513 hrs

o TEE W P TP IR P A YED A A A T A D S S S S D S Sl S S e sl ok s i e el A S A L S S D A WD P S S ——— S — 0 o —



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

INPUT FOR: Crandall canyon watersheds #2 - 22 (100 yr 6 hr)

e v v v il A T S W TR TEP VED W T TR TEF SR VEF I I I S WP P S S Y S SN SN NS WM NS S SN S S S L ki e S S S ——— — — - -

STORM : WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr Area = 2242.40 acres
Depth = 2.00 inches CN = 68.00
Duration = 6.00 hrs Time conc.= 0.893 hrs

OUTPUT SUMMARY

S . i Wl e T S " — —— — ;T YA T S T - S S i Wi Sk S — — T — T T -

Runoff depth 0.19448 inches

Initial abstr 0.94118 inches

Peak flow = 134.75 cfs ( 0.05959 iph )
at time 3.929 hrs

INPUT FOR: Crandall canyon watershed #23 (10 yr 6 hr)

— S " v e T T T e —— — T S " ———

STORM : WATERSHED :
Dist.=8CS Type ‘b’ - 6 Hr Area = 18.76 acres
Depth = 1.40 inches CN = 70.00
Duration = 6.00 hrs Time conc.= 0.121 hrs

S P S S i ks e e S S S —— S A L D D A S S G GRS S s S — T A A A S el ek et e S T i e S

Runoff depth 0.06103 inches

Initial abstr 0.85714 inches

Peak flow = 0.41 cfs ( 0.02161 iph )
at time 5.518 hrs



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

INPUT FOR: Crandall canyon watershed #24 (10 yr 6 hr)

T T e — o el A D S A o St s

STORM : WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr Area = 2.08 acres
Depth = 1.40 inches CN = 70.00
Duration = 6.00 hrs Time conc.= 0.060 hrs

——— T o b Sy e D S S Y WP v e sk e A D M S G S AP A A SV IR Y R S e e S e S AN A D S S R R SR S S =

OUTPUT SUMMARY

[ ——————— PR P B S a et e b

Runoff depth 0.06103 inches

Initial abstr 0.85714 inches

Peak flow = 0.05 cfs ( 0.02179 1iph )
at time 3.512 hrs

P ———— R PP R et e

INPUT FOR: Crandall canyon watershed #25 (10 yr 6 hr)

STORM : WATERSHED :
Dist.=8CS Type ‘b’ - 6 Hr Area = 9.92 acres
Depth = 1.40 inches CN = 70.00
Duration = 6.00 hrs Time conc.= 0.095 hrs

A P P P W P P A R v . — b sl S S S A S S S P WS W g T e el L D R A AR S S S e 465 S

S S S A ——— S S o S S VD S SN NP NP S T T TR S e e e A S S T o o 5 =

Runoff depth 0.06103 inches
Initial abstr 0.85714 inches
Peak flow = 0.22 cfs ( 0.02168 1iph )

at time 5.510 hrs

D P P S e i S S S T T T U AP W S S e L s et S S D S P R P P S Al L S B S S e S



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

INPUT FOR: Crandall canyon watershed #26 (10 yr 6 hr)

STORM : WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr Area = 1.85%5 acres
Depth = 1.40 inches CN = 70.00
Duration = 6.00 hrs Time conc.= 0.049 hrs

L ——————————— R S g R etttk X LT

T T S D S S A sk vk Tl s g S S N P A TS P T D D A S S S Sk e we e T T TED S W A S LS S e e e S —

Runoff depth 0.06103 inches

Initial abstr 0.85714 inches

Peak flow = 0.04 cts ( 0.02196 iph )
at time 3.508 hrs

S T T T S L S A Sa S e e T I T Y T I S S S D S A Sk e ——— T S S T N S et e —— ——

INPUT FOR: Crandall canyon watersheds #26 & 27 (10 yr 6 hr)

A e S . T T S A S S A e e —— Y A S A D D D S SEE S A A e e ek S S N S W S S SN L e S S —

STORM : WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr Area = 13.14 acres
Depth = 1.40 inches CN = 70.00
Duration = 6.00 hrs Time conc.= 0.115 hrs

s e o T S D D S S S i i S — Y W T S S S S die S S S W A T D SN SN U del e S S S SN SEE M SN A ke

T T S Sk i i —————— Y VI T T A D Dk e S S — T T S S D S el S ———— — T P VU U St v ———

Runoff depth 0.06103 inches
Initial abstr 0.85714 inches
Peak flow = 0.29 cfs ( 0.02162 iph )

at time 5.520 hrs



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

INPUT FOR: Crandall canyon watershed #28 (10 yr 6 hr)

STORM : WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr Area = 1.58 acres
Depth = 1.40 inches CN = 70.00
Duration = 6.00 hrs Time conc.= 0.060 hrs

o o e s S e el A A N T P P SN P S D S U N A TN WL VR TR T W W S S S SN S SN S S S S S S S S S e — —— —

Runoff depth 0.06103 inches

Initial abstr 0.85714 inches

Peak flow = 0.03 cfs ( 0.02179 iph )
at time 3.512 hrs

INPUT FOR: Crandall canyon watershed #29 (10 yr 6 hr)

S S A VD SN N W P P I N N T A SN S P SN D NS SN VIR AL S e SUF TR SR S W M S S S s e i s M

STORM : WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr Area = 2.31 acres
Depth = 1.40 inches CN = 70.00
Duration = 6.00 hrs Time conc.= 0.063 hrs

S S VI A A AP T N SR D AR YRR NS SN SR N S SU S S A S S S S S S e il S N S S S -

D U D SN A S WS A N W A Ay NS MR S GEN S S S S S SR T S A S S N S S S S S S S S ————— A T S S S ——

Runoff depth 0.06103 inches
Initial abstr 0.85714 inches
Peak flow = 0.05 cfs ( 0.02178 iph )

at time 5.510 hrs



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

INPUT FOR: Crandall canyon watersheds #29 & 30 (10 yr 6 hr)

) A e e W P SIS SN S i m e T A D A S e S S SR S S bk gy SR A T S S S e Sy T S ik e T R W v —— R T e ———— A ek w—

STORM : WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr Area = 43.83 acres
Depth = 1.40 inches CN = 70.00
Duration = 6.00 hrs Time conc.= 0.171 hrs

S T S S A TP T T S S L e Y D S S G TR AN T S L G S S S Y T S S L e S YED S D ek et TV T L e m—

— T —— T " ——— T T f——— T S i —— T — T T A " S —— ) ——— "

Runoff depth 0.06103 inches

Initial abstr 0.85714 inches

Peak flow = 0.95 cfs ( 0.02146 iph )
at time 5.540 hrs

- — A G Y S S D s S S A s e Y D G A N e S e S A S S S S S S S A SN e S L S S S A T —

INPUT FOR: Crandall canyon watershed #31 (10 yr 6 hr)

S — T —— T Y i T S — T . S S Y e —— i T S e —— T S v —

STORM WATERSHED :
Dist.=SCS Type ‘b’ ~ 6 Hr Area = 2.82 acres
Depth = 1.40 inches CN = 70.00
Duration = 6.00 hrs Time conc.= 0.081 hrs

—— - d— — S SE S W D S S A TP S S S e S S S A S G S T SR A M e S T S A ——— T S ———

OUTPUT SUMMARY

S — T " ——— T S L f—— — Y W S s —— T T St — Y T Y il T SN A i — T S ——— A T . w—

Runoff depth 0.06103 inches
Initial abstr 0.85714 inches
Peak flow = 0.06 cfs ( 0.02172 iph )

at time 5.508 hrs

. — — T S S S —— . S " — T T A v —— Y T e —— S ——— . i ——— T ———



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

INPUT FOR: Crandall canyon watersheds #31 & 32 (10 yr 6 hr)

STORM : WATERSHED :
Dist.=8CS Type ‘b’ - 6 Hr Area = 28.28 acres
Depth = 1.40 inches CN = 70.00
Duration = 6.00 hrs Time conc.= 0,161 hrs

OUTPUT SUMMARY

Runoff depth _ 0.06103 inches

Initial abstr 0.85714 inches

Peak flow = 0.61 cfs ( 0.02149 iph )
at time 5.538 hrs

INPUT FOR: Crandall canyon watershed #33 (10 yr 6 hr)

STORM : WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr Area = 2.81 acres
Depth = 1.40 inches CN = 70.00
Duration = 6.00 hrs Time conc.= 0.077 hrs

S S R ke ke e et Ve e sl sl S e S e ke e ke Sk S i e S S S — — —— — ————

OUTPUT SUMMARY

T s Sk i o s e Sk e S S S s W S S S SN R S S S S NN N S N S S N S S ———— — T

Runoff depth 0.06103 inches

Initial abstr 0.85714 inches

Peak flow = 0.06 cfs ( 0.02174 iph )
at time 5.513 hrs

T S I W S A S S e e Y S WY TS NP W P R ST TP I SR D I I S T S 0 S e ek S el sk s sl Sk S S S S P A LS S R e e ——



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

INPUT FOR: Crandall canyon watersheds #33 & 34 (10 yr 6 hr)
STORM :

: WATERSHED :

Dist.=SCS Type ‘b’ - 6 Hr Area = 10.89 acres

Depth = 1.40 inches CN = 70.00

Duration = 6.00 hrs Time conc.= 0.098 hrs
QUTPUT SUMMARY

Runoff depth 0.06103 inches

Initial abstr 0.85714 inches

Peak flow = 0.24 cfs ( 0.02168 iph )

at time 5.514 hrs

U s o o T W S S S L AL e i e T T S S A S Sy e W U T T S A S " A T S T S D L Al L S S e ——

INPUT FOR: Crandall canyon watershed #35 (10 yr 6 hr)
STORM :

: WATERSHED :

Dist.=8CS Type ‘b’ - 6 Hr Area = 9.50 acres

Depth = 1.40 inches CN = 70.00

Duration = 6.00 hrs Time conc.= 0.096 hrs
OUTPUT SUMMARY

Runoff depth 0.06103 inches

Initial abstr 0.85714 inches

Peak flow = 0.21 cfs ( 0.02168 iph )

at time 5.517 hrs

e —— T s e ——— . Y T ik e S A A e s S — A D AL fl o —— e T — . ————



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

INPUT FOR: Crandall canyon watershed # 36 (10 yr 6 hr)

- A S i iy T T T S S S S S T P A S D S A e Y TR PEE SIS D S S A b S TP W A A A e S S T SN AN dek w—— -

STORM : WATERSHED :
Dist.=8CS Type ‘b’ - 6 Hr Area = 5.11 acres
Depth = 1.40 inches CN = 70.00
Duration = 6.00 hrs Time conc.= 0.086 hrs

QUTPUT SUMMARY

Wk e S d— o o oy P S S S LA SN e e WP S S S D S A e S TUP S D G D A sl e S P TR T A A S i ——

Runoff depth 0.06103 inches

Initial abstr 0.85714 inches

Peak flow = 0.11 cfs ( 0.02171 iph )
at time 5.515 hrs

.yl i ol Y T T S S S S Ak e A T T W NS S S S G W Y W T A S S . S T e D S S S e w— e S S A - -

INPUT FOR: Crandall canyon watershed #37 (10 yr 6 hr)

S — W I S S e T — — S A S Gl T P P S S I Sk i w—— A S AL Sl ke i —— — S U T A —— —

STORM : WATERSHED :
Dist.=8CS Type ‘b’ - 6 Hr Area = 5.81 acres
Depth = 1.40 inches CN = 70.00
Duration = 6.00 hrs Time conc.= 0.074 hrs

A Y T S e — S T S S ey e A T S S o — T T T A At . ——  — T . v —

—— e A T T T D T S ek A Y — T Y S A S —— S S A s d S S T D D S S S Al e " — —— — A A W S —— > — -

Runoff depth 0.06103 inches
Initial abstr 0.85714 inches
Peak flow = 0.13 cfs ( 0.02174 iph )

at time 5.506 hrs

D sl s S I T D Y iak i e s P Y D D S S e wp o S T S A ——— T ———— T t————— —



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

INPUT FOR: Crandall canyon watershed #38 (10 yr 6 hr)

STORM : WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr Area = 9.07 acres
Depth = 1.40 inches CN = 70.00
Duration = 6.00 hrs Time conc.= 0.116 hrs

OUTPUT SUMMARY

T T Gk T GLL A T D G A S e A R S m S T S A A Y T A . . T A Al S D S A Sy TE D R M e S - ——

Runoff depth 0.06103 inches

Initial abstr 0.85714 inches

Peak flow = 0.20 cfs ( 0.02162 1iph )
at time 5.522 hrs

T — S T i S S S e e S S G Y o S S S it SR S AL e N S S M eyt S S A S S S D e e S R N A e —

INPUT FOR: Crandall canyon total watershed (100 yr 6 hr)

T U . T W S i e — T T A G S AL Gk Y S D e o S N D S ke T A D S i S S T S T S A S U M S —— A —

STORM : WATERSHED :
Dist.=8CS Type ‘b’ -~ 6 Hr Area = 2716.49 acres
Depth = 2.00 inches CN = 68.00
Duration = 6.00 hrs Time conc.= 1.098 hrs

. T — T S ——— Y T L i T W A e o P N S S D i T I A S S Y e — R A e — N A A e S — e

. —— - — S TP T o — T S S T T S ke W D M S S T ——— T ———— Y i ——— S

Runoff depth 0.19448 inches
Initial abstr 0.94118 inches
Peak flow = 159.42 cfs ( 0.05820 iph )

at time 4.246 hrs

T . — e A S e — . T U e S G s s A D U e el S T AR L e T ks T T b —— T A ——



Castle Gate Mine

. Chapter 3, Section 3.7
Crandall Canyon September 1995

APPENDIX 3.7pP

RECLAMATION HYDROLOGY DRAINAGE DIVERSION CALCULATIONS
. : FOR CRANDALL CANYON

. 007/004
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Trapezoidal Channel Analysis & Design
. Open Channel - Uniform flow
Worksheet Name: Sta. 34+70

Comment: Sta. 34+70 = 35+80

Solve For Depth

Given Input Data:

Bottom Width- TR 8. (414 ft

Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning’s n...... 0.040
Channel Slope.... 0.0910 ft/ft

Discharge........ 100.78 cfs

Computed Results:

Depth..ll.ll.ll.. 0099 ft
VeloCity.coeeiaans 9.33 fps
Flow Area....e.s. 10.81 sf

Flow Top Width... 13.92 ft
Wetted Perimeter. 14.24 ft

Critical Depth... 1.41 £t
. 1 Critical Slope... 0.0238 ft/ft
Froude Number.... 1.86 (flow is Supercritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Trapezoidal Channel Analysis & Design
. Open Channel - Uniform flow
Worksheet Name: Sta. 33+40
Comment: Sta. 33+40 - 34+70
Solve For Depth

Given Input Data:

BOttO]ll Width- .o o 8.00 ft

Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning’s Nee.ee. 0.038
Channel Slope.... 0.0770 ft/ft

Discharge........ 105.00 cfs

Computed Results:

Depth-......l...I 1.03 ft
Velocityevevaeens 9.23 £fps
Flow Area..cceecee 11.37 sf

Flow Top Width... 14.16 ft
Wetted Perimeter. 14.49 ft

Critical Depth... 1.45 ft
. | Critical Slope... 0.0214 ft/ft
: Froude Number.... 1.82 (flow is Supercritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Trapezoidal Channel Analysis & Design
. Open Channel - Uniform flow
Worksheet Name: Sta. 31+90

Comment: Sta. 31+90 - 33+40

Solve For Depth

Given Input Data:

Bottom Width..... 8.00 ft
Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
. Manning’s n...... 0.038
Channel Slope.... 0.0670 ft/ft

Discharge........ 110.00 cfs

Computed Results:

Depth....veceeeene 1.09 ft
VeloCity.eeeoscuse 8.92 fps
Flow Area........ 12.33 sf
Flow Top Width... 14.56 ft
Wetted Perimeter. 14.92 £t
Critical Depth... 1.49 ft
. | Critical Slope... 0.0212 ft/ft
Froude Number.... 1.71 (flow is Supercritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Trapezoidal Channel Analysis & Design
‘l’ . Open Channel < Uniform flow
Worksheet Name: Sta. 22+00
Comment: Sta. 22+00 = 31+%0
Solve For Depth

Given Input Data:

Bottom Width..... 8.00 ft
Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning’s Neceo.. 0.038
Chann91'310pe.... 000510 ft/ft

DiSChargea a0 v onw 120.09 CfS

Computed Results:

Depth........o... 1-23 ft
VelOCitY......-.. 8.31‘fp5
Flow Are@ecceevss 14.43 sf

Flow Top Width... 15.40 ft
Wetted Perimeter. 15.80 ft

Critical Depth... 1.56 ft
. | Critical Slope... 0.0209 ft/ft
Froude Number.... 1.51 (flow is Supercritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Trapezoidal Channel Analysis & Design
. Open Channel = Uniform flow
Worksheet Name: Sta. 16+80

Comment: Sta. 16+80 - 22400

Solve For Depth

Given Input Data:

Bottom width..... 8.00 ft
Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning’s Ne.se... 0.035
Channel Slope.... 0.0380 ft/ft

Discharge........ 122.00 cfs

Computed Results:

Depth....l....... l.29 ft
Velocity. LR B B AR I Y 1 7 -» 98 fps
Flow Area........ 15.29 sf

Flow Top Width... 15.73 ft
Wetted Perimeter. 16.15 £t

Critical Depth... 1.58 ft
. | critical Slope... 0.0177 ft/ft
Froude Number.... 1.43 (flow is Supercritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside R4 * Waterbury, Ct 06708



Trapezoidal Channel Analysis & Design
. Open Channel < Uniform flow
Worksheet Name: Sta. 14+60
Comment: Sta. 14+60 - 16+80
Solve For Depth

Given Input Datar

Bottom Width..... 8.00 £t
Left Side Slope.. 3.00:11 (H:iV)
Right side Slopé. 3.00:1 (H:V)
Manning’s Neeesos 0.038
Channel Slope.... 0.0450 ft/ft

Discharge...e.e... 128.00 cfs
Computed Results:

" Depth.ceeececens. 1.32 ft
VeloCity.eeeeeoeen 8.11 fps
Flow Area...cve.. 15.79 st
Flow Top Width... 15.92 ft
Wetted Perimeter. 16.35 ft

Critical Depth... 1.62 £t
. | critical Slope... 0.0207 ft/ft
Froude Number.... 1.43 (flow is Supercritical)

Open Channel Flow Module, Version 3.16 (¢) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Trapezoidal Channel -Analyeis & Design
. - Open Channel - Uniform flow
Worksheet Name: Sta. 9+10
Comment: Sta. 8410 - 14460
Solve For Depth

Given Input Data:

Bottom Width..... 8.00 ft
Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning’s Ne.ee... 0.038
Channel Slope.... 6.0550 ft/ft

Discharge........ 129,00 cfs
Computed Results:

Depth.c.vevennen. 1.26 £t
VeloCitVieeoooone 8.72 fps
Flow Ar€a8..secees 14.79 gf
Flow Top Width... 15.54 £t
Watted Perimeter. 15.95 ft

Critical Depth... 1.63 ft
. ; Critical Slope... 0.0207 ft/ft
Froude Number.... 1.58 (flow is Supercritical)

Open Channel Flow Module, Version 3.16 (c¢) 1990
Haestad Methods, Inc. * 37 Brookside R4 * Waterbury, Ct 06708



Trapezoidal Channel Analysis & Design
' . Open Chanmnel = Uniform flow
Worksheet Name: Sta. 7420

Comment: Sta. 7+20 = 9+10

S0lve For Depth

Given Input Data:

Bottom Width..... 8.00 £t
Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning’s Ne..... 0.038
Channel Slope.... 0.0530 ft/ft

Discharge........ 130.00 cfs

Computed Results:

Depth.ll......... 1.27 ft
VE].OCi'ty.-....... 8.63 fpS
Flow Are8.eccreeee 15.07 sf

'Flow Top Width... 15.65 £t
Wetted Perimeter. 16.06 £t
Critical Depth... 1.63 £t
. | Critical Slope... 6.0207 ft/ft |
Froude Number.... 1.55 (flow is Supercritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside R4 * Waterbury, Ct 06708



Trapezoidal Channel Analysis & Design
. Open Channel - Uniform flow
Worksheet Name: Sta. 5+85
Comment: Sta. 5+85 =~ 7420
Solve For Depth

Given Input Data:

Bottom Width..... 8.00 ft
Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning’s Neeces. 0.040
Channel Slope.... 0.0740 ft/ft

Discharge.....e.. 131.00 cfs

Computed Results:

Depth. LA L AR BN BN BE B 2N B N J 1.20 ft
velocity. "8 s e wee 9038 fps
Flow Area. L B B BN N ] 13.96 sf

Flow Top Width... 15.22 ft
Wetted Perimeter. 15.61 ft

Critical Depth... i.64 ft
. | Critical Slope... 0.0229 ft/ft
Froude Number.... 1.73 (flow is Supercritical)

Open Channel Flow Module, Version 3.16 (c¢) 1990
Haestad Methods, Inc. % 37 Brookside Rd * Waterbury, Ct 06708



Trapezoidal Channel Anal
Open Channel - Uniform

ﬁorksheet Name: Sta. 3+50
Comment: Sta. 3+50 - 5+85
50live For Depth

given Input Data:

Bottom Width.....
Left S5ide Siope..
Right Side Siope.
Manning’s Neeass.
Channel Slope....
DisCharg@ecsseses

Computed Results:

Depth.cevcenceeansne
VeloCitVeveeaonns
Flow AlCB.cvecese
Flow Top Width,...
wetted prerimeter.
Critical Depth...
critical slope...
Proude Number....

*

ysis
i

.00 it

3.0C:1 (il:V)

3.080:1 (1:V)

$.040

8.0850 ft/ft
132.00 cfs

1.16 £t
9.87 fps
13.37 sf
14.%8 ft
15.36 £t
1.65 £t
0.0229 f£t/ft
1.84 (flow is Supercritical)

Open Channel rlow Module, Version 3.16 (¢) 18%¢C
llaestad Methods, Inc. * 37 Brookside Rd * Waterbury, C

06708



Trapezoidal Channel Analysis & Design
. Open Channel - Uniform flow
Worksheet Name: Sta. 2+0¢

Comment: Sta. 2+00 - 3+50

Solve Tor Depth

Given Input Data:

Bottom Width..... 8.00 £t

Left 3Side Slope.. 3.00:1 (II;V)
Right 5ide Slope. 3.00:1 (II:V)
Manning’s Nesscoe. 0.038
Channel Silope.... 6.0670 £t/ft

Discharge........ 133.00 cfs

Computed Results:

Depthecececrevene 1.21 £t
VeloCityeeercoaas 5.44 fps
PlOW ArC8seseesss 14.10 sf
Fiow Top Width... 15.27 ft
Wetted Perimeter. 15.66 ft
Critical Depth... 1.65 £t
. ; ‘Critical Siope... 0.0206 ft/ft
Froude Number.... 1.73 (flow is Supercritical)

Open Channel Flow Module, Version 3.16 (c) 1990 ,
llaestad Methods, Inc. * 37 DBrookside Rd * Waterbury, Ct 06708



Trapezoidal Channel Analysis & Design
. Open Channel ~ Uniform flow
Worksheet Name: Sta. 0+00

Comment: Sta. 0+00 = 2+00

Solve For Depth

Given Input Data:

Bottom Width..... 8.00 ft
Left 3ide Siope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 {H:V)
Manning’s Nesees. G.038
Channel Slope.... 0.0500 ft/it

Discharge...eees. 134.75 cfs

Computed Results:

DEPtR.cerveenenns 1.32 £t
Velocityeeeooeoss 8.54 fps

FlOWw AT€3eecevsses 15.78 sf

Flow Top Width... 15.92 ft

Wetted Perineter. 16.34 ft

Critical Depth... 1.67 ft

. | Critical Slope... 0.0206 ft/ft
Froude Number.... 1.51 (flow is Supercrltlcal)

Upen Channel Flow Module, Version 3.16 (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: main by highway
Comment: main channel by highway to replace culvert
Solve For Depth '

Given Input Data:

Bottom width..... 8.00 ft
Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning’s n...... 0.040
Channel Slope.... 0.1000 ft/ft

Discharge........ 159.42 cfs
Computed Results:

Depthecececnernne 1.23 ft
Velocity.eeevsons 11.06 fps
Flow Area....sees 14.42 st
Flow Top Width... 15.40 ft

Wetted Perimeter. 15.80 ft

Critical Depth... 1.83 ft

Critical Slope... 0.0223 ft/ft

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: ws-2
Comment: drainage ditch for ws - 2 max slope
Solve For Depth

Given Input Data:

Bottom Width..... 0.00 ft
Right Side Slope. 4.00:1 (H:V)
Manning’s n...... 0.035
Channel Slope.... 0.3200 ft/ft
Discharge........ 0.45 cfs

Computed Results:

Depth.e.coveeeeens 0.16 ft
Velogity..cceeeans 4.38 fps
Flow Area..scceoes 0.10 sf
Flow Top Width... 1.28 ft
Wetted Perimeter. 1.32 ft
Critical Depth... 0.24 ft
Critical Slope... 0.0377 ft/ft
. ‘ Froude Number.... 2.72 (flow is Supercritical)

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



Trapezdidal Channel Analysis & Design
. Open Channel - Uniform flow
Worksheet Name: ws-2 min
Comment: rec. ditch ws - 2 min slope
Solve For Depth

Given Input Data:

Bottom Width..... 0.00 ft
Left side Slope.. 4.00:1 (H:V)
Right Side Slope. 4.00:1 (H:V)
Manning’s n...... 0.035
Channel Slope.... 0.0800 ft/ft
Discharge........ 0.45 cfs

Computed Results:

Depth.........!l. 0021 ft
Velocityeeeoovaos 2.60 fps
Flow Area.....c.. 0.17 sf
Flow Top Width... 1.66 £t
Wetted Perimeter. 1.71 £t

' Critical Depth... 0.24 ft
Critical Slope... 0.0377 ft/ft

. 1 Froude Number.... 1.42 (flow is Supercritical)

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



Trapezoidal Channel Analysis & Design
: . Open Channel -~ Uniform flow
Worksheet Name: ws—4 max

Comment: recl.ditch ws - 4 max slope

Solve For Depth

Given Input Data:

Bottom Width..... 0.00 £t
Left Side Slope.. 4.00:1 (H:V)
Right side Slope. 4,00:1 (H:V)
Manning’s n...... 0.035
Channel Slope.... 0.4000 ft/ft
Discharge........ 0.48 cfs

Computed Results:

Depth.eceeecevncee 0.16 ft
Velocityeseoeoons 4.84 fps
Flow Area........ 0.10 sf
Flow Top Width... 1.26 ft
Wetted Perimeter. 1.30 £t

‘ Critical Depth... 0.25 ft
Critical slope... 0.0374 ft/ft

. ' Froude Number.... 3.04 (flow is Supercritical)

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



Trapezoidal Channel Analysié & Design
. Open Channel - Uniform flow
Worksheet Name: ws-=4 min
Comment: recl. ditch ws - 4 min slope
Solve For Depth

Given Input Data:

Bottom Width..... 0.00 ft
Left Side Slope.. 4.00:1 (H:V)
Right Side Slope. 4.00:1 (H:V)
Manning’s n...... 0.350
Channel Slope.... 0.0490 ft/ft
Discharge...... .o 0.48 cfs

Computed Results:

Depthl..ll....... 0.55 ft
Velocity.coeeoone 0.39 fps
Flow Area.cceees. 1.23 st
Flow Top Width... 4.43 ft
Wetted Perimeter. 4.57 ft

' Critical Depth... 0.25 ft
Critical Slope... 3.7418 ft/ft

. - Froude Number.... 0.13 (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: ws—-6 max
Comment: recl. ditch ws - 6 max slope
Solve For Depth

Given Input Data:

Bottom Width..... 0.00 £t
Left Side Slope.. 4.00:1 (H:V)
Right Side Slope. 4.00:1 (H:V)
Manning’es n...... 0.035
Channel Slope.... 0.0900 ft/ft
Discharge........ 2.41 cfs

Computed Results:

Depth........ cese 0.38 ft
Velocity......... 4.14 fps
Flow Area........ 0.58 sf
Flow Top Width... 3.05 ft
Wetted Perimeter. 3.15 £t
Critical Depth... 0.47 ft
Critical Slope... 0.0302 ft/ft
. ' Froude Number.... 1.67 (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: ws-6 min
Comment: recl. ditch ws - 6 min slope
Solve For Depth

Given Input Data:

Bottom Width..... 0.00 £t
Left Side Slope.. 4.00:1 (H:V)
Right Side Slope. 4.00:1 (H:V)
Manning’s nN...... 0.035
Channel Slope.... 0.0290 ft/ft
Discharge........ 2.41 cfs

Computed Results:

Depth....... ceans 0.47 ft
Velocity......... 2.71 fps
Flow Area........ 0.89 sf
Flow Top Width... 3.78 £t
Wetted Perimeter. 3.89 ft
Critical Depth... 0.47 £t
Critical Slope... 0.0302 ft/ft
. ' Froude Number.... 0.98 (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: ws-8 max
Comment: recl. ws - 8 max slope
Solve For Depth

Given Input Data:

Bottom Width..... 0.00 £t

Left Side Slope.. 4.00:1 (H:V)
Right side Slope. 4.00:1 (H:V)
Manning’s nN...... 0.035 :
Channel Slope.... 0.1600 ft/ft
Discharge........ 0.48 cfs

Computed Results:

Depth..vvevecenns 0.19 ft
Velocity.eeeeoess 3.43 fps
Flow Area........ 0.14 sf
Flow Top Width... 1.50 ft
Wetted Perimeter. 1.54 £t
Critical Depth... 0.25 £t
. Critical Slope... 0.0374 ft/ft
Froude Number.... 1.98 (flow is Supercritical)

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



Trapezoidal Channel Analysis & Design
. Open Channel - Uniform flow
Worksheet Name: ws-8 nmin
Comment: recl. ditch ws - 8 min slope
Solve For Depth

Given Input Data:

Bottom Width..... 0.00 £t
Left Side Slope.. 4,.00:1 (H:V)
Right Side Slope. 4.00:1 (H:V)
Manning’s Neeeese. 0.035
Channel Slope.... 0.0640 ft/ft
Discharge........ 0.48 cfs

Computed Results:

Depth....... cesns 0.22 ft
Velocityeoveoeoes 2.43 £fps
Flow Area.cceoeeee 0.20 sf
Flow Top Width... 1.78 ft
Wetted Perimeter. 1.83 ft
Critical Depth... 0.25 ft
Critical Slope... 0.0374 ft/ft
. : Froude Number.... 1.29 (flow is Supercritical)

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



Triangular Channel Analysis & Design
Open Channel ~ Uniform flow
Worksheet Name: ws-1ll
Comment: drainage channel ws - 11 ave slope
Solve For Depth

Given Input Data:

Left Side Slope.. 4,00:1 (H:V)
Right Side Slope. 4.00:1 (H:V)
Manning’s n...... 0.035
Channel Slope.... 0.1000 ft/ft
Discharge........ 0.52 cfs
Computed Results:
Depth.......‘.... 0.21 ft
Velocity........ . 2.93 fps
Flow Area........ 0.18 sf
Flow Top Width... 1.68 ft
Wetted Perimeter. 1.74 £t
Critical Depth... 0.25 ft
Critical Slope... 0.0370 ft/ft
Froude Number.... 1.59 (flow is Supercritical)

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



Triangular Channel Analysis & Design
. Open Channel -~ Uniform flow
Worksheet Name: ws-12
Comment: Drainage channel ws - 12 ave slope
Solve For Depth

Given Input Data:

Left Side Slope.. 4.00:1 (H:V)
Right Side Slope. 4.00:1 (H:V)
Manning’s n...... 0.035
Channel Slope.... 0.0600 ft/ft
Discharge........ 4.84 cfs
Computed Results:
Depthecescvcecens 0.53 ft
Velocity.eeeooeesn 4.23 fps
Flow Area........ 1.14 sf
Flow Top Width... 4.28 ft
Wetted Perimeter. 4.41 ft
Critical Depth... 0.62 £t
Critical Slope... 0.0275 ft/ft
Froude Number.... 1.44 (flow is Supercritical)

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



Triangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name:
Comment: Drainage channel ws - 14 ave slope
Solve For Depth

Given Input Data:

Left Side Slope.. 4.00:1 (H:V)
Right Side Slope. 4.00:1 (H:V)
Manning’s n...... 0.035
Channel Slope.... 0.1330 ft/ft
Discharge........ 0.57 cfs
Computed Results:

Deptheseerevecnn . 0.21 ft
Velocity.eeeooeoss 3.34 fps
Flow Area...... ve 0.17 sf
Flow Top Width... 1.65 ft
Wetted Perimeter. 1.70 £t
Critical Depth... 0.26 ft
Critical Slope... 0.0366 ft/ft

Froude Number.... 1.83 (flow is Supercritical)

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



Triangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: ws-16
Comment: drainage channel ws -~ 16 ave slope
Solve For Depth

Given Input Data:

Left Side Slope.. 4.00:1 (H:V)
Right Side Slope. 4.00:1 (H:V)
Manning’s N...... 0.035
Channel Slope.... 0.1210 ft/ft
Discharge........ 0.24 cfs
Computed Results:
Depth.eseserccenns 0.15 ft
Velocity.cceeeoss 2.60 fps
Flow Area........ 0.09 sf
Flow Top Width... 1.22 ft
Wetted Perimeter. 1.25 ft
Critical Depth... 0.19 ft
Critical Slope... 0.0410 ft/ft
Froude Number.... 1.66 (flow is Supercritical)

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



Trapezoidal Channel Analysis & Design
. Open Channel - Uniform flow
Worksheet Name: ws-19
Comment: recl. ditch ws - 19 max slope
Solve For Depth

Given Input Data:

Bottom Width..... 0.00 £t
Left Side Slope.. 4.00:1 (H:V)
Right Side Slope. 4.00:1 (H:V)
Manning’s neeeeo. 0.031
Channel Slope.... 0.1600 ft/ft
Discharge........ 2.55 cfs

Computed Results:

Depth...cceeeenns 0.33 £t
Velocity...... coe 5.70 fps
Flow Area....c... 0.45 sf
Flow Top Width... 2.67 ft
Wetted Perimeter. 2.76 ft
Critical Depth... 0.48 ft
Critical Slope... 0.0235 ft/ft
. Froude Number.... = 2.46 (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: ws-19 min
Comment: recl. ditch ws-19 min slope
Solve For Depth

Given Input Data:

Bottom Width..... 0.00 £t
Left Side Slope.. 4.00:1 (H:V)
Right side Slope. 4,00:1 (H:V)
Manning’s N...... 0.035
Channel Slope.... 0.0530