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CALCULATION C1

simqlslga Stabilit ' is~-
r spencer-s ie. og of Slices

1 /3

4�11

PROBLEM DESCRIPTION DURITA LT STABILITY

BOUNDARY COORDINATES

4 To1 Boundaries
A Moal Boundaries

Boundary
No0.

1
2
3
4
5
6
7
8

X-Left
(ft)

00
900

2198 8,
198.00
210. 00
210.00
230.00

Emletit
Y(ft)
10.00
12.00

.50
3.00

31.50
11.00

X-igpt

198 8°216. 00
320. 00
320.00
320.00
230.00
320.00

Y' (.~tes

12.00
33.50
.37.00
37.50
33 *50
.31.50
i 11. 00
! 11. 00

Soil Type
Below Bhd

1
1
2
2
1
3
1
1

ISOTROPIC SOIL PARAMETERS

3 Type(s) of Soil

Soil Total Saturated Cohesion
Type Uylt Wt. Unrt Wt. In ercept
no,7 (pt) (pcf) (psr)

1 114.0 127.0 500.0
2 121.0 130.0 50 .0
3 92.0 111.0 200.0

Friction
Angle
(deg)

20.0
20.0
29.0

Pore Pressure
Pressure Consta t

Param. (psf)

.00 .0

.OD .0

.00 .0

Piez.
Surface

No.

1
1
1

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 62.40

Piezometric Surface No. 1 Specified by 4 Coordinate Points

Point
No.

1
2
3
4

X -Water
(f t)

.00
90.00

216.00
320. 00

Y-Water
(ft)

30.00
12.00

3@ :80
i .1 .

Horizontal Earthquake Loading Coefficient
f .100 Has Been A s gned

A Vertical Earthquake Loading Coefficient
Of .100 Has Been Assigned

Cavitation Pressure = . 0 psa



CO DEPT HELTH HAZ MAT Fax:3036399833 Apr 7 2005 7:34 P. 03

I ,.

C1, 2/3

A Critical Failure surface .Searching Method, Usin A Random
Technique For Generating circular Surfaces, Has Aen Specified.

200 Trial Surfaces Have Been Generated.

4 Surfaces Initiate From Each Of 50 Poin s Equally Spaced
Along ThR GrounA Sur ace Between X = .uO f!.

and X = 90.00 ft.

Each Surfaco Torminates Between
- and

X = 216.00 ft.
X = 320.00 ft.

Unless Further Limitations Were Imposed The Minimum Elevation
At Which A Surface Extends Is Y = .06 to u

5.00 ft. Line Segments Define Each Trial Failure Surface.

Restrictions Have Been Imrposed Upeon The Anqle Of Initiation.
Tha Angle gas Been Restri ted Between The Angles Of -30.0
An: 1. eg.

Following Are Disqlavd The Ten Most Critical Of The Trial
F4ilure surfaces Examined. They Are Ordered - Most Critical
First.

* * Safety Factors Are Calculated By The Modified Bishop Method * *

Failure Surface Specified By 35 Coordinate Points

Point
No.

1
2

6
7
8
9

10
1.
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

X-Surf
(ft)

88.16
92.83
97.55

102.32
107.14

2 . 00
116.89
121.82

26. 77
131.74
136.73
141.72
146.72
151.72
156.71
161.69
166.66
171.60
176.52
181.40
186 24
191. 04
195.80
280.50
205. 14
209.72
214.24
2 8.68
223. 04
227.32
2JJ.52

239. 63
243.54
245.10

Y-Surf
(ft)
11.96
10.16
8.51
7. 02
5.68
4.51
3.49
2. 63
1.93
1.39
1.01

.80

.74

.86
1.13
1.57
2 16
2.92
3 84
4.92
6.16
7.55
9.10

10.80
12.65
14.66
16.81
19.1
21.55
24.13
26.85
29.71
352 78Y

37 .14

145.8 ; YCircle Center At X =

1.613

154.5 andRadius, 153.7
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Cl, 3/3

Y A X I S F T

.00 40.00 80.00 120.00 160.00 200. 00

X .00 +.* ---- +---------+--------------_I-- +__--------

I2 _ . ..

x 1240.00 +2..

A 80.00 .. 23
* 621

8213.
61.
21..

[ ~X 120.00 21 ......

13. . .

13 ....
I 160.00 12....

.1. .

12. .1
. 12 ..
-. 14 . . .

s 200.00+

- .31244;*
.. 312244
.331264

X- .* 3.122
240.00 + 3 12

- .. ... 3.

....

F 280.00 + .....

T 320.OQ + * *

Stop - Program terminated.

C>

'L
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CALCULATION C2
…----*****! RADON !*****…

Version 1.2 - MAY 22, 1989 - G.r. Biyckard Te1s (301)492-7000
U.b. Nucidar Regulatory Commission O f ce o Res earch

RADON FLUX CONCENTRATION AND TAILINGSi COVER THICKNESS
ARE CALCULATED FOR MULTIPLE LAYERS

DURITA SITE - ADDITIONAL COVER NEEDED USING C MATERIAL

CONSTANTS
RDONP RCAY CONSTANT .0000021. S-XDON E TAIR PARTITION COEFFICIENT 26 SSPECIFIC GRAVITY OF COVER & TAILINGS 2.65.

GENERAL INPUT PARAMETERS
LAYERS OF COVER AND TAILINGS 3DESIRED RADON FLUX LIMIT 20 pCi mA-NO.OTHLAR TO BE OPTIMIZED
DEFAULT SURFACE RADON CONCENTRATION 9 OCj 1SURFACE FLUX PRECISION C001! IC -ap

LAYER INPUT PARAMETERS
LAYER 1 TAILINGS

L SA-1

1 A-

THICKNESS
POROSITY
CALCULATED MASS DENSITY
MEASURED RADIUM ACTIVITY
MEASURED EMANATION COEFFICIENT
CALCULATED SOURCE TERM CONCENTRATION
WEIGH22~ MOIST RE
MOIS RE STURATION FRACTION
CALCULAED DIFFUSION COEFFICIENT

LAYER 2 PRESENT COVER

THICKNESS
POROSITY
MEASURED MASS DENSITY
MEASURED RADIUM ACTIVITY
DEFAULT LAYER EMANATION COEFFICIENT
CALCULATED SOURCE TERM CONCENTRATION
WEIGHT MOISTURE
MOISTURE SATURATION FRACTION
CALCU TED DFFUS ION COEFFICIENT

5231 .
.52
1.272
.32 !
7.101D-04
16 2

2.118D-02

76 .
39

i. 59
o

6?0.000+00
10.36
422

i. 583D-02

cm

/CgA-21

~Ci cmA"13 sA1'1

CMA2 sA-1.

cm

pCi cmA-3 SA-3.

cM^2 SA-1.

LAYER 3 ADDITIONAL COVER WITH "C" MATERIAL

THICKNESS 60POROSITY .32
MEASURED MASS DENSITY 1.77
MEASURED RADIUM ACTIVITY 0 O

WEIGHT MOISTURE -9 .98MOISTURE SATURATION FRACTION .55aCALCULATED DIFFUSION COEFFICIENT 7.858D-03

cm

vCi cm^-3 SA-1

CMA2 sA-1

BARE SOURCE FLUX FROM LAYER 1: 3.687D+02 pCi zu -2 s1-l

RESULTS

LAYER

1
2
3

OF THE RADON DIFFUSION C4LCULATIONS

THICKNESS EXIT 'LUX EXIT CONC.
(Cm) (PC; I^-2 SA-1) (pC1 1^-I)

5.210D+02 1.350D+02 2.150D+05
7.600D+01 4.260D+01 1.063f+05
8.493D+01 2.001D+01 0.0000+00

- 277 1
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CALCULATION C3

-… *****! RADON !*****

Versionu.c r- MAY 22 r1989- G :F Bircbard tel.# (301)492-7000
U.S. Nu a RegulatY2 =mmissIn Ofice of Research

RADON FLUX CONCENTRATION AND TAILINGS COVER THICKNESS
ARE CALCULATED FOR MULTIPLE LAYERS

EVAPORATION POND COVER

CONSTANTS

RADON DECAY CONSTANT
RADON WATER/AIR PARTITION COEFrICIENT
SPECIFIC GRAVITY OF COVER & TAILINGS

GENERAL INPUT PARAMETERS
LAYERS OF COVER AND TAILINGS
DESIRED RADON FLUX LIMIT
NO. OF THE LAYER TO BE OPTIMIZED
DEFAULT SURFACE RADON CONCENTRATION
SURFACE FLUX PRECISION

LAYER INPUT PARAMETERS

LAYER 1 POND SALTS

THICKNESS
POROSITY

E-SURED MASS DENSITY
jSURE ADIUM ACTIVITY

MEA SURD EMANATION COEFFICIENT
CALCULATED SOURCE TERM CONCENTRATION
WEIGHT ' MOISTURE
MOISTURE SATURATION FRACTION
CALCULATED DIFFUSION COEFFICIENT

LAYER 2 COVER

THICKNESS
POROSITY
MEASURED MASS DENSITY
MEASURED RADIUM ACTIVITY
DEFAULT LAYER EMANATION COEFFICIENT
CALCULTED SOURCE TERM CONCENTRATION
WEIGHT MOISTURE
MOISTURE SATURATION FRACTION
CALCULATED DIFFUSION COEFFICIENT

.0 00021

2
20 !
2
0
.001

183:
.35.
1 51
11.22
.406
4 863D-05
6:
.259
2.809D-02

60:

1.77
0 II
.35
O. OOOD+O0
9.98
.552
7.858D-03

SA-1

pCi mA-2 s^-1-

ciC 1A-1
pCi MA-2 sA-1

cm

a m^-3
pC /g^-1

VCi cm"-3 s^-l

cm^2 s^-1

cm

g~/g^-1
pCi cmA-3 s^-l

cmA2 sA-1

BARE SOURCE FLUX FROM LAYER 1: 1.531D+01 pCi r-2 s'-l

RESULTS OF THE RADON DIFFUSION CALCULATIONS

LAYER THICKNESS EXIT FLUX EXIT cONC.
CM) (PC C m^-2 s^-1) (pCI ^-1)

1 1.830D+02 1.531D+01 1.089D-02
2 O.OOOD+00 1.531D+01 0.000D+00
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CALCULATION C4 *****,,**

HYDROLOGIC PARAMETERS AND EQUATIONS.USED FOR SITE RUNOFF AND EROSION PROTECTION CALCULATIONS
hyddur.wk3
&266.1354

DESIGN STORK PRECIPITATION
, ,,...... _.. _.. . _.. __.

1-HR LOCAL PMP

RUNOFF PARAMETERS
.... o ...... f.....

C, runoff coeff.

see Figure 11 for rainfall tabutations and plot

8.4 inches unadjusted for elevation above 5000 ft (Fig. 4.5, HMR 49)
7.8 inches adjusted for ave. elev. of 6454 in west watershed

8.4 - (8.4 x C6454 5000)/100 x 0.05) (Section 4.3.2, HNR 49)

0.6 for sloping terrain (10-15X along channels), forested shaLea/andstone
0.7 for eloping site surfaces, 0.5 for site surfaces of c.01 grade

(Table 4.6, NURECICR-4620)
n, Manning coeff.,
channels, upstream watersheds 0.05
diversion in soil X 0.030
of soil cover 0.020
of rock cover n=0.0456(d50 x S)'0.159 tEqn. 4.1

Ta, allowable thear stress, in pof, oft
alluvial sand s 0.02 for SP with d75 t 0.05" or
sandy clay, SC =_-Tab * Ce^2 0.09504 psf,
where Tab : 0.066 pof for PI= 18.2

(Tebles 4.2, 4.3; NUREG/CR-4620)
(Tables 4.2, '.3; NUREG/CR-4620)
(Tables 4.2, 4.3; NUREGICR-4620)

., NUREG/CR-46S1)

1.27mm tUSDA Ag. HarDaook 667,
USDA Handbdok #667, p.56

and Co - 1.2 for void ratio

Table 3.3)

: 0.437

F, flow concentraticn factor, assumied to be 3 (worst case)

ROCK RIPRAP/COVER PARAMETERS
... .. ... ....................

P, rock cover porosity = 0.44
G, rock Dpec. gravity - 2.60
Cs, Stephenson factor a 0.25
FA, friction angle of Large rock

of I to 10" rock

(Table B.1,; NUREG/CR 4651)
based on tests on San Miguel!river rock (see App.D)
for rounded river cobbles Cp. 48, NUREG/CR-4620)

38 degrees, 0.6632 radians (FIgure 4.8, NUREC/CR-4620)
3S degrees, 0.6109 radians

SLOPE AND GRADIENT PARAMETERS
......................... .......................................

SA, slope angle (design values)
pile top, max. 2 degrees, 0.0349 radians
outstope 11.31 degree,, 0.1974 radiano
channel banks 11.31 degrees, 0.1974 radians

N. stability number for particles on plane bed w 21*y*ra(G01)*d50 (Stevens et al, 1976)
S. angle between gravity vector along slope and particle movement vector on slope

- arctan(N*tanFA / (2*sInSA)) (Eqn 4.23,,NUREG/CR 4620)
N', stability rnumber for particles on slope : (N/2)*(1.sin6) forlhorizontat flow

(Stevens et al, 1976)
Ss, critical slope (limiting value for erosional stability) = ((65*Ta^(5/3))/Ci*L-FPn))Y(6/7)

EQUATIONS OF FLOW

9, unit discharge = Cti*a

Q, total runoff = Cti*A for peak discharge from area A, - V-A'in channel with flow

section area A and velocity V

y, max. flow depth = qn/1.46S^.5)^0.6

v, max. flow velocity -(1.486/n)'y^.667'S^.5

SIZING OF ROCK FOR EROSION PROTECTION
,,. _''''''.............. !.........

dSO, mean rock diameter (per rationale of NRC Staff TechnicaliPogition on Erosion Protection...
For slopes with gradients < 0.1 by Safety Factors Nethod,

Safety Factor, SF a (cos SA)*(tan FA)/C(21*yhS(G-1)*d5O)*(tsn FA)+sin SA)

For slopes with gradients > 0.1
by Stephenson Method, d5O w t(q*(tan SA)^I/6*PA1/6)/(Csa^g5.*((1-P)*(G-1)

For rock on slope wIith horizontal flow j
SF = cos SA * ton FA / (Nf*tan FA + sin SA * cgs B)

CHANNEL DESICN ANALYSIS EQUATIONS~~~-......... . . .. . . . . . . . . .

a AV = wh * (1.486/n)*R^.67*SA.5 where
R = hydraulic radius : wh/Cw#2h),

A(R)A2/3 - (On)I(1.4B6-SA1/2)

u = channel width, h = water water depth
S = hydraulic gradient - channel gradient
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CRIGINAL (PRE-1917) SIIE SUtFACE-WATER C1fANSEL GRADIENTS

Channel Segrent Segnent Cum. Ave. S
Elev. Length Slope Length for L

I s L S

WEST 5620 tstartfrn point for analysis)
CHKANEL 5610 265 0.035 2B5 0.035

5600 345 0.029 630 0.032
5598 40 0.050 670 0.033 property fence
5590 250 0.03Z 920 0.033
5580 420 0.024 1340 0.030
5570 360 0.028 17CO 0.029
5566 140 0.029 1840 0.029 West/ Kid channels nersei
5560 220 0.027 2060 0.029
5550 500 o.ozo 2560 0.0273 0.0264 below 5610

MID I 5620 (starting point for analysis)
CHANIEL 5610 300 0.033 3ao 0.033

5603 215 0.033 515 0.033 property fence
5600 45 0.067 560 0.036
5590 270 0.037 830 0.036

55s5.5 95 0.047 925 0.037 Hid I/ hid 2 confluence

PRESENT (PRE-RECLAHArICN) SITE SURFACE-IWATER CVANMYEL GRADIINTS

Charrml Scggment Segment CLn. Ave. S Delta vs
Elev. Length Slope Length for L Original original

l s L S s S… … _ _ _ _ --------
WESr 5620 (starting point for analysis)
CHANNJEL 5610 425 0.024 425 0.024 -0.012 -0.012

5600 520 0.019 945 0.021 -0.010 0.011
5590 270 0.037 1215 0.025 0.05 -0.008
5585 90 0456 1305 0.027
5550 2Z0 0.023 1525 0.026 -0.001 -0.004
5570 370 0.027 1895 0.026 -0.001 -0.003

d 5560 440 0.023 2335 0.026 -0.a05 -0.003
5550 620 0.024 2755 0.025 0.QO4 -0.002

HID 1 5620 (starting point far arnlysis)
CHARNEL 5610 300 0.033 300 0.033 0.000 0.000

5600 200 0.050 500 0.040 -0.017 0.04
(joins west channet at -etev. 5600)

tID 2 562.0 (starting point for analysis)
CHARNEL 5610 250 0.040 250 0.040 0.000 0.000

5600 430 0.023 680 0.0Z9 -0.002 0.001
5590 205 0.049 585 0.034 0.013 0.003
5585 175 0.029 1060 0.033 -0.001 0.O02

(ioins VEST channet)

ID 2 5614 (starting point for analysis)
CHANNEL 5610 100 0.040 100 0.040

56Co 390 0.026 490 0.029 property fence
5590 250 0.036 770 0.031

5585.5 150 0.030 920 0.031 Mid 1/ Hid 2 confluence
5580 230 0.024 1150 0.030
5570 350 0.029 1500 0.029
5566 100 0.040 1600 0.030 0id Juest confluence

EAST 5630EAST 1 5620 CYANNEL 5620 400 0.025 400 0.025 uNA VACHANaEL 5610 300 0.033 300 0.033 5610 250 0.040 650 0.031 0.007 -0.003
__4_9__ --. 5-...L041 . 4-.. O prcperty fence . _. 56.. . 045 .s7Q 0.034 -0.035 -0-.Q456.0 25 0.0e0 520 0.038 5590 290 0.034 1160 0.034 0.007 0.

5590 360 0.02s a8 0.034 5580 230 0.043 1390 0.036 0.001 0.G00
5580 235 0.043 1115 0.036 5570 160 0.063 1550 0.039 0.035 0.0055570 365 0.027 1480 0.034 5560 270 0.037 1820 0.038 -0.013 0.003
5560 200 0.050 1680 0.036 5557 40 0.075 1860 0.039 0.032 0.0035557 70 0.043 1750 0.036 East I /East 2 confluwce 5550 315 0.022 2175 0.037 -0.005 0.002
5550 260 0.027 2a10 0.035

NJ
cm

.,.
Cn

EAST 2 5630
CHANNEL 5620

5610
5607
5600
5590
5580
5570
5560
5557

155 0.065
185 0.054

70 0.043
155 0.045
225 0.044
225 0.044
175 0.057
250 0.040
100 0.030

155 0.065
340 0.059
410 0.056 property fence
565 D.053
790 0.051

1015 0.049
1190 0.050
1440 0.049
1540 0.047 East I /East 2 confluence
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CALCULATION C6 CDir.I

PHP/PIIF ENVENT NYDROLOGIC. A!4ALYSIS e69.S128 2

WATERSHED ELEMENT MAX. MIN. GRADIEur SLOPE tc: RAINFALL i RuLof I 0 ------ PIF Flood Plain …-------=
ELEFEUT LERGTH ELEY. ELEV. S ANGLE WIJIHIN Area. A CIS Width Gradient Triat Velocity Shear Stress

L degrees hours tc: (1) In/hr acres(2) ft ft/ft Depth, It fps Peak Allow

-Ib s 1.49S%.5 y A(R)r.67 V I Tp Ta -

CENTRAL CHANNEL DRAIMAGE

lest 14500 7306 5601 0.1176 6.71 0.47 6.85 14.44 494.0 4280 200 0.020 611 3.03 6`12 14.13 3.78 0.0904 -

Mid 1 39,50 6070 5601 DAM15 6.77 0.17 4.70 27.07 32.5 528 23 0.033 59 1.85 58 12.41 3.81 0.09504

Comnbined Vlest and Mid I Channel 526.5 4508 200 0.025 610 1.95 602 12.33 3.08 0.09504 x

M41d 2 6900 6505 5601 0.1310 7.46 0.26 5.85 22.78 122.0 1667 30 0.018 251 3.92 251 14.18 4.40 0.09504
C.,

Coambined West. Mid 1 and Mid 2 Chunnels (Central Channel) 648.5 6475 300 0.027 796 1.80 794 11.99 3.03 0.09504

Cen~trat includira runoff frorm tributaries ard charnet surfaces (See Caic. Cl) C
*C..,

Sta. 0400, Start of diversion, to 5+22 494.0 4280 50 0.028 516 4.31 516 19.86 7.53 0.09504

5.22. West/Mid 1 chamets, ulzction, to 6473 526.5 4808 110 0.028 .580 2.76 580 15.84 4.82 0.09504

67,Suhegofstt979653.5 6663 300 0.022 907 1.96 915 11.33 2.69 0.09504

9+79 to 13.+25, Betueen LT202 1. LT 203 674.8 7264 300 0.022 9a9 2.05 956 11.BI 2.81 0.09504

13.25 to 15463 693.3 7729 310 0.025 987 2.00 978 12.47 3.12 0.09504 13

15+63 to 22443. at WE corner of plant area 712.0 5263 310 0.015 1362 2.43 1351 10.97 Z.27 0.0950f.

22443 to 26+43 754.0 92.09 370 0.015 1518 2.33 1507 10.68 2.18 0.09504

EAST CL

Upstream 9150 6660 5610 0.1145 6.55 0.34 6.40 19.05 155.7 17&0
Uatershed

East Incluinrg runoff fromi tributaries and channel surfaces C

Ste. 0.00 to 2.05, south edge of site t55.7 17D 100 0.0500 161 1.35 162 13.15 4.21 0.09504

2405 to 4462 160.5 18917 100 0.0350 205 1.55 204 12.24 3.39 0.0904

4.62 to 7.12 170.9 2227 100 0.0350 240 1.71 240 13.02 3.73 0.09504
Co

7.12 to 10489, NE corner of LT203 179.4 2446 100 0.0350 264 1.82 2465 13.44 3.97 0.09504

10.89 to 14452, NE corner of ore prep area 189.9 2714 250 0.0350 293 1.11 296 9.78 2.42 0.09504

14.82 to 20492, SE corner of evap. pond area 202.0 3031 300 0.0200 433 1.25 433 8.08 1.56 0.09504

20.92 to RE cormer of site 213.1 3803 300 0.0200 543 1.42 515 8.93 1.77 0.09504
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CALCULATION 07 **C *eeeg
Hycddur.wk3

TRIBUTARY-AREA SURFACE WATER DISCHARGES FROM PHP WITHIN THE SITE 0180.0253

CHANNEL/ ELEMENT ELEMENT MAX.' MI. GRADIENT SLOPE te RAINFALL i Runoff PMF Unit
LENGTH WIDTH ELEV. ELEV. S ANGLE (minimum WITHIN Area, A Runoff Discharge

TRIBUJTARY AREA L Is1 0.042) Id (1) from A
a q

ft ft degrees hours Inches in/hr acres(2) cfs cfs/ft

CENTRA;; I §-I…. I .---I. ----f----I. I…I…I…I…. .- ---.--I- .....

Floodplain Surface 510 530 5601 5587 0.0275 1.57' 0.06 2.2S 35.67 6.21 155 0.29
Between LT 202,203

Floodplain Surface 590 530 5587 5571 0.0271 1.55 0.07 2.60 36.67 7.18 184 0.35
East of LT 201

MI - ore area 155 500 5585 5579 0.0387 2.22 0.042 1.73 41.19 1.78 51 0.10
ave

Hill Su 455 420 5669 5570 0.2176 12.28 0.042 1.73 41.19 6.39 127 0.30
max. eve.

Plant area 340 835 5572 5557 0.0441 2.53 0.042 1.73 41.19 6.52 188 0.23
ave. ave.

Floodplain Surface 525 530 5571 5557 0.0267 1.53 0.07 ;2.00 30.66 4.87 105 0.20
East of Plant Area median

Hitt WW1 515 n/a 5669 5560 0,2117 11.95 0.042 1.73 '1.19 1.67 48
median

Hill NW2 515 n/a 5669 5560 0.2117 11.95 0.042 '1.73 41.19 1.19 34
median

Hill NEI 470 n/a 5669 5560 0.2319 13.06 0.042 '1.73 41.19 1.14 33

West half cover on 440 415 5562 5540 0.0500 2.86 0.042 I1.73 41.19 3.62 104 0.25
Evap. ponds

NW quadrant 1600 n/a 5557 5514 0.0269 1.54 0.15 4.80 31.29 38.4 841

... ...............

EAST/

Floodplain East
of LT203

Trib. East 1

H2 - ore area east
to east fence Line

Trib. East 2

Kill SE

Floodplain East
of hill

Hill NE2

600 170 5607.3
ave.

500 n/a 5692
Max.

850 n/a 5592

1200 n/a 5617

375 n/a 5669
median

700 n/a 558S

470 n/a 5669
median

440 370 5562

440. 460 5559

600 100 5540

55B6 0.0355

5586 0.2120

5560 0.0376

5540 0.0642

5560 0.2907

5550 0.0500

5560 0.2319

5540 0.0500

5530 0.0659

5530 0.0167

2.03 0.06 2.25 34.75

t1.97 0.042 1. n 1.19

2.16 0.08 3.CO 36.24

3.67 0.09 3.25 36.96

16.21 0,04Z 1.73 41.19

2.86 0.06 2.25 35.21

13.06 0.042 1.73 41.19

2.56 0.042 1.73 41.19

3.77 0.08 5.00 60.84

0.95 0.09 j 3.25 37.51

2.34

3.3

10.56

8.4T

4.62

7.44

1.55

3.7Z

4.28

1.58

57 0.33

95

268

219

133

183

45

107 0.29

290 0.63

331 3.31

East half cover on
Evap. ponds

FLoodplain East of
EP cover

Trib. East 3
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CALCULATION C8

DIVERSION CHANNEL LINE, CRADE, AND DIMENSION CONTROL -

START FROM TO SEGMENT
POINT STATION STATION PLAN
COORD. FORM

........ ............ ........ .................

E46508 0.00 6+78 st.line
N34333

E47121 6+78 9.79 circ. I
N34620 curve I

E47274 9.79 13+25 st. line
N34861

E4727m 13+25 15-43 circ. E
N35207 curve N

_,. . _. . .... _

CENTER
AND

RADIUS
........

n/a

E47008
N34861
266'
n/a

:46722
N35207
52'

wURVE
ANGLE

degrees
........

n/a

64.8

n/a -

22.6

CEN1

wit

fe
....

TRAL CHANNEL i

DTH LENGTH GRADIENT

tat feet I
.... .................

10 678 '0.030

10 300.8 i0.030

10 346 :0.029

10 218 0.029

Page 1
Hyddur.wk3
ad8O.an135

ELEVATION
START END

-

5620.0 5599.7

5599.7 5590.6

5590.6 5580.6

5580.6 5S74.3

5574.3 5555.4

5555.4 5547.4

E47232 15+43 22+43 st. line n/a
N35419

E46963 22+43 26+43 circ. E46534
N36065 curve 1N35W87

464.3'

nra 10 700 !0.027

49.3 10 400 0O.020

---- eu…2…Mu.…

PMF FLOOD PLAIN LINE, GRADE, AND DIMENSION CONTROL - CENTRAL FLOOD PLAIN

6

2

2

STATION SEGMENT
(1) LENGTH

feet
........ .. ;..... .......

)+00
600

i+00
78

S+78
412 (2)

1'79
346

3+25
256 (2)

5+43
700

2+43
482 (2)

6+43

�E-l 

-- -... .. I 1. - - -- --- - -

OFFSET FROM CHANFL
CENTERLINE TO BANK, FT

LEFT RIGHT
........ ................

30 20

55 55

65 75

50 250

50 250

50 260

50 260

100 270

TOTAL
UIDTH
feet

........

50

110

140

300

300

310

310

370

MIN.
DEPTH
feet

........
4.31

4.31

2.76

2.05

2.00

2.00

2.43

2.43

GRADIENT MAX ELEY
AT|TOE OF

BANK
........ ......... ........

5620.25
0.028

0.028 !603.5
5601.3

0,022 i
$592.2

0.022
5584.6

D.025
5578.2

0.02S ;
5560.7

0.015
5553.5

hIN.ELEV. AT
TOP OF BANK FCR
PMF 0 CH ELEV

....5... ........
5624.6 5624.6

. _ _ ...... .. . _ . _ _ I . _ _ .

5604.0

5594.3

5586.6

5580.2

5563.1

5555.9

5603.1

5594.2

5584.1

5577.8

5559.4

5551.7

NOTES: 1) Stationing is along centerline of channel (not fLood plain)
2) Segment length is calculated using average of radii at start and end

of segment in formula for length of circular arc.
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CALCULATION C8

DIVERSION CHANNEL LINE, GRADE, AND DIMENSION CONTRI

*e**tt**

START FROM TO SEGMENT CENTER
POINT STATION STATION PLAN AND
COORD. FORN RADIUS

........ ........... ........ ............ ....... ............ ............

E482*95 0+00 2+05 circ. E48470
h34473 curve N34473

175'

CURV
ANGI
degr4
... .I.

O - EAST CHANNEL

IE WIDTH LENGTH GRADIENT
LE
ees feet feet
... .. .... ..... . . ........... .... ........

67 10 204.6 2 0.06

67 10 257.3 :0.05E48390
N34634

2+05 4462 circ. E48316
curve N34837

220Z

Page 2
Hyddur.wk3

adl40.an200

ELEVATION
START END

........ ........

5620.0 5607.7

5607.7 5594.9

5594.9 5556.1

5586.1 5572.9

5572.9 5559.9

5572.9 5565.4

E48536 4+62
N30B37

E48536 7+12
N35087

7+12 straight
line

10+89 circ.
curve

n/a n/a 10 250.0 p2.035

099 49.5 10 377.5 0.035
087

E481
N351
437

E48383 10+89 14+82 circ.
N35419 curve

OR
ALTERNATE DESIGN END SEGMENT
E48383 10+89 12+91 circ.
N35419 curve

E48545
N35609
250'

E48502
N3556O
IaSi

90 10 392.7 0.033

62.5 10 201.8 0.037

-====Y= ==--- -

PMF FLOOD PLAIN LINE,

STATION SEGMENT
(1) LENGTH

feet
.............. ........

GRADE, AND DIMENSION CONTROL - EAST FLOWO PLAIN

OFFSET fROM CHANNEL WoTAL HIN. GRADIE
CENTERLINE TO BANK, FT WIDTH DEPTH

LEFT RIGHT feet feet
........ ........ ........ ........ ......

EUT MAX ELEV
AT iTOE OF

SANK
, .... ..

MIN.LlLV. Al
TOP OF BANK FOR
PMF 0 CH ELEV

...... .... .... ......

0+00 70 30 100 1.35
225 (2) 0.050

2+05 70 30 100 1.55
227 (2) 0.035

4+62 90 20 100 1.71
250 0.035

7+12 105 25 100 1.71
431 (2) 0.03S

10+89 65 100 250 1.71
351 (2) 0-035

14+82 115 85 300 1.82
S20 0.020

20+92 n/a n/a 300 1.2S

Alternate channet-end segment does not affect flood plain past 10+89

NOTES: 1) Stationing is along centerline of channel tnot flood plain)
2) Segment Length is calculated using average of radii at start

of segment in formula for length of circular arc.

5620.7

5609.5

560t.5

5592.8

5577.7

5565.4

5555.0

end end

I

I

5622.1

5611.0

5603.2

5594.5

5579.L

5567.2

5621.9

5609.8

5597.1

5588.3

5575.9

5563.3
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CALCULATION C9

CALCULATION OF DEPTH OF SCOUR Al TOE OF FLOW PLAIN BANKS DUE TO PMF FLOW
scourdur.wk3
s1.t170

References: 1) Peaberton, E.L., and J.X. Lora, 1984, "Corputing Degradation and
Local Scour", Technical Guideline for Bureau of Reclamstion

Estimates of scour depth made by methods dascribed In Ref.1 using PMF flood perameters
:I

CHANNEL/ FLOWJ PEAK BOTTOM MEAN SIZE LACEY ZERO BED
FLOOD RATE DEPTH WIDTH OF BED BED FACTOR
PLAIN r y Yb MATERIAL FACTOR Fbo (3)
STATION cfs ft ft Dm, rm(1) Z (2)

.-… ……-…-… - --1----------------1--------1 -.. I--------1 -------
CENTRAL FLOCO PLAIN

0+00 to 5+22 4280 4.31 50 0.015 0.25 2.8

5+22 to 6+78 4808 2.76 110 0.015 0.25 2.8

6+78 to 9+79 6663 1.96 300 0.015 0.75 2.8

9+79 to 13+25 7264 2.05 300 0.015 0.25 2.8

13+25 to 15+43 7663 2.00 .310 0.015 0.50 2.8

15+43 to 22.43 8263 2.43 310 0.015 0.25 2.8

22+43 to 26+43 9209 2.33 370 0.015 0.50 2.8

SCOUR DEPTH, ft.

dol ds2

I------…-1- I. -----

AVERAGE
ds3 ds

…-------I..---- -- I

7.1

6.1

5.2

5.3

,5.3

5.4

5.3

3.2

3.3

11.0

3.8

7.7

3.9

8.2

8.3

5.3

3.4

3.6

3.6

3.8

3.6

6.2

4.9

6.5

4.2

5.5

4.4

5.7

EAST FLOOD PLAIN

0+00 to 2.05

2+05 to 4+62

4+62 to 7+12

7+12 to 10+89

10+89 to 14482

14.82 to 20492

1780

1897

2227

2446

2714

3031

1.35

1.55

1.71

1.82

1.11

1.25

100

100

100

100

250

300

0.015

0.015

0.015

0.015

0.015

0.015

0.75

0.75

0.25

0.50

0.75

0.25

2.8

2.8

2.8

2.8

2.8

2.8

:4.9

5.0

5.2

;5.3

4.3

4.3

7.1

7.3

2.6

5.3

8.2

2.8

2.9

3.0

3.4

3.6

2.1

2.0

5.0

5.1

3.7

4.7

4.9

3.0

,,nvsc
nU I &:>

1) Heon size of bed material based on grain size analyses of soil samples from C end E test pits. See Appendix D
2) Bed factor 2 for LaceY method is 0.25 for straight reach, 0.50 for moderate bend , 0.75 for severe bend;

0.6 for Blench method (Table 7 of reference).
3) Zero bed factor determined from Figure 9 of reference.
4) unit discharge q w Q/Wb

Scour Depth equations from reference, "Computing Degradation and Local Scour", US BuRec Technical Guidalino, 1984

dsl = 2.45*q^0.24, Field Measurements method, Eqn. 24

doZ = Z*0.47*(Q/(1.76*Dm^O.5))^0.333, Lecey method, Eqns.26 and 29

ds3 v 0.6*((q^0.667)/(fboA0.333)). Blench method, Eqns.27 and 30
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Iv

CALCULATION CIO *******
hyddur.wk3
cc2.cnSOPHF EROSION PROTECTION ANALYSIS

FLOOD PLAIN SEGMENT

.... .................................................. _

CENT2AL

Sta. 0+00, Start of diversion, to 5+22

5+22, West/Mid I channels junction, to 6+78

6+78, South edge of site, to 9+79

9+79 to 13+25, Between LT20Z & LT 203

13+25 to 15+43

15+43 to 22+43, at NE corner of plant area

22+43 to 26+43

EAST

Sta. 0+00 to 2+05, scuth edge of site

RIPRAP SIZING
.----------------- Flood Plain Banks ----.--.------

Rock Si2e Bank ! Safety
inches Slope, Factor
d50 grado N B N' SF

18.3 0.5 1.04 1.12 0.99 1.00

11.? 0.5 I 1.04 1.12 0.99 1.00

6.9 0.5 j 0.98 1.55 0.98 1.01

7.2 0.5 0.99 1.55 0.99 1.00

8.0 0.5 0.98 1.55 0.98 1.01

5.8 0.5 0.99 1.55 0.99 1.00

5.6 0.5 0.98 1.55 0.98 1.01

10.2 0.5 1.0. 1.12 0.99 1.00

Z405 to 4+62 8.2 0.5

4+62 to 7.12 9.1 0.5

7+12 to 10.89, NE corner of LT203 9.6 0.5

10+89 to 14482, NE corner of ore prep area 5.9 0.5

14+82 to 20+92, SE corner evap. pond area 3.8 0.5

20+92 to NE corner of site 4.3 0.5

See CaLc. C4 for equations, C6 for parameters used is this calculation.

1.04

1.04

1.05

1.0a

1.04

1.04

1.12

1.12

1.12

1.12

1.12

1.1Z

0.99

0.98

0.99

0.99

0.95

0.99

1.00

1.01

1.00

1.00

1.01

1.00


