CO DEPT HELTH HAZ MAT Fax:3036399833 Apr 7 2005  7:34 P. 01

STATE OF COLORADO

Bill Owens, Governor
Douglas H. Bensvento, Executive Director

Dedicated to protsciing and improving the heaith and environment of the people of Colorado

FACSIMILE

TRANSMITTAL

- 4300 Cherry Cresk Dr. S. Laboratory Bervices Divisicn
Denver, Colorado 80246-1530 8100 Lowry Bivd. <
Phone (303) £92-2000 Denver, Colorado 80230-6928
TOD Line (303) 691-7700 (303) 692-3030 Celorado Department
Located in Glendale, Colorado of Public Health
hup:/www.cdphe.state.co.us and Environment

-1 ° T
HrgsT o

TO: Ty Boron &

LICENSEE’S NAME: _ x//2.c.

[

LICENSE #: =

FAX#: /=30l -r37 =3 1%

RE: . , [ }‘
PAGES: . & including cover sheet
ORIGINALS WILL BE MAILED.

T:evhny

SR

Environmental Protection Specialist
Radiation Management
Hazardous Materials Waste Management Division

~ Colorado Department of Public Health and Environment

4300 Cherry Creek Drive South
Denver, CO 80246-1530

Phone: 303/692-3300
_ Fax: 303/759-5355



CO DEPT HELTH HAZ MAT Fax:3036399833 Apr 7 2005 7:3¢8 P.02
CALCULATION Cl 1/3
--810 Stablllt ‘A a% és-—
Simpl Y Xe Bisho
o grlgéggcer s kegho ot Slicas °F
\\/'
PROBLEM DESCRIPTION DURITA LT STABILITY
BOUNDARY COORDINATES
Top Boundar g
g ogal Boundarigs
d - Y- t X-Right Y—Rl t Soil Type
Boupdary X(%%ft vogef L) (f€? Below bnd
1 .00 10.00 90.00 .12.00 1
2 80.80 12.00 193.00 .33.50 1
3 1l98. 8 3;.50 216.00 .37.00 2
4 216.0 37.00 320.00 ;37,50 2
5 198.00 33.20 320.00 :33.50 1
6 210.00 31.50 320.00 :31.50 3
7 210.00 31.50 230.00 :11.00 1
8 230.00 11.00 320.00 511.00 1
¢ ISOTROPIC SOIL PARAMETERS
3 Type(s) of Soil
Soil Total Saturated CO esio Frlct Pore Pressure Piez.
nge Ungt Wt. Unu aWt grgép gie Pressure COnsta t Surface
(pct) (pef) ? (d Param. (p=£f No.
114.0 127.0 '500.0 20.0 .00 .0 1l
2 121.0 130.0 508.0 20.0 .0D .0 1
3 82.0 111.0 200.0 29.0 .00 .0 1

1 PIEZ0METRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 62.40

Piezometric surface No. 1 Specified by 4 COO?dinate Points

Point X~-Water Y-Water

No. (£t) (£t)
1 .00 i0.00
2 90.00 2.00
3 216.00 37.00
4 320.00 37.50

Horizontal Earth ke Loading coefficient
B o105 Ra2  pear ASeigned g

ical ding Coefficient
%f E%o Hasnggggqggggggog ing toe

Cavitation Pressure = .0 pst
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ci, 2/3

A Critical Failure surface, Seayching Method ﬁ i
Technigque For Generating circufar sgrfaces,'Haglg eﬁ §323§¥1ed.

200 Trial Surfaces Have Been Generated.

4 Surfaceg Initiate From Each bf 50 Poi E
Along The Grouné sur acevBetwggg X = P°‘?S§ rg?ally Spaced

X = 90.00 £
Each Surfaca Termihétes Betwee X = 216.00 t.
, N an X = 320.00 ft.
Unless rt eriLim tations i i
At WnlCEuA gurface;Extengs ¥greYIgpos?gb %%? Hinlmum Elevation

5.00 ft. Line Segments Define Each Trial Failure Surface.

Restrictions Have Been Imposed Upon The An leEOf Initiation.
Egg Anglg ggg Been Rest:?gted ngween The gngles }4 EggF%on

Following Are Displayed The Ten Most Critical i0f The Trial
ggiggre urfaces Bxaﬁ?ned. They Are Ordereg - Most Crftical

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

Failure Surface Specified By 35 Coordinate Points

Point -surf Y~-Surf
No. (£t) (%)
1 88.16 11.96
2 92.83 10.16
97.55 8.51
102.32 7.02
2 13350 3.3
7 iis.as 3.49
8 121.82 2.63
9 - 128.77 1.83
10 131,74 1.35
1l 136.73 1.01
12 141.72 .80
13 146.72 .74
14 151,72 .86
15 156.71 1.13
16 161.69 1.57
17 166.66 2.16
18 171.60 2.92
19 176.52 3.84
20 181.40 4,92
21 186.24 6.16
N 41 B &
24 280.50 10,80
25 205.14 12.65
26 209.72 14.66
27 2%4.24 18.81
28 218.68 19.11
29 223.04 21.55
30 227 .32 2¢.13
31 2%%.52 26.85
32 235.62 29.71
33 239.63 32.72
34 243.54 35.8
35 245.10 7.14
Circle Center At X = 145.8 ; Y = 154.5 and, Radius, 153.7

s 1.613 | kkk i

|
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CALCULATION C2
———-—*****' RADON '*****—n---‘-

Version 1. MAY 22, 1989 -~ Birchard tel. 301)492~7000
g Nuc ear Regulatory Comm1551on ogfgce o Reseérch)

RADON FLUX, CONCENTRATION AND TAILINGS: COVER THICKNESS
ARE CALCULATED FOR MULTIPLE LAYER

DURITA SITE - ADDITIONAL COVER NEEDED USING C MATERIAL

CONSTANTS
ﬁﬁb § %ﬁCAY CONSTANT - .0000021 - sA=1
DO TER/AIR PARTITION COEFFICIENT 126
SPECIFIC G VI%Y ‘OF COVER & TAILINGS 2.65
GENERAL INPUT PARAMETERS
LAYERS ovsn AN TAILINGS 3
DESIRE EAS D LIMIT 20 ¢ pci mﬂ-z sA=-1
Nes 8£T b EACE RAgoNzcgﬁgEN%gggION 3
SURFAC ?Lux PRECISION -0 BSt £R73 gama
LAYER INPUT PARAMETERS '
LAYER 21 TAILINGS oy
\7
THICKNESS 521 ! em
POROSITY .57
CALCULATED MASS DENSITY 1,272 g ¢m-
e 42 Lo
LCULATED SQURCE TERM CONCENTRATION 7.101D-04 pCi cmn-3 s7-1
HOTSHURE SOTURANEON FRACTION 1842
AL ULA%ED DIFFUSION COEFFICIENT é.l;su-oz cmA2 s~=1
LAYER 2 PRESENT COVER )
2.5
THICKNESS 76 cm
ﬁgﬁggﬁgﬁ MASS. DENS ITY 13§9 cmA-3
MEASURED_RADIUM ACTIVITY P Scl/gA-l
DEFAULT LAYER EMANATION cosyrxcxs§ .35 | )
CALCULATED SOURCE TERM CONCENT ON 0. 000D+00 pci cmA-3 sA-1
MOTSRORE gg%§§H¥EON FRACTION 12538 °
RIS R =B B IR R TSI 0n  BOEFF 2 breNT i.583p~02 cmA2 sA-1
LAYER 3 ADDITIONAL COVER WITH "C" MATERIAL
THICKNESS 60
POROSITY .32
MEASURED MASS DENSIT% 1.77 gme
MEASURED RADIUM ACTIVITY o'’ gc /g‘-l
DEFAULT LAYER EMANATION COEFFICIENT .35
cg% CUTA IE§0§OgRC§ TERM CONCENTRATION g.ggon+oo gci cmA-3 sA-1
HETSTURE BATURASTON 2552
A LCUL ATED DY FUSION cozgrzczxxm 7.858D-03 cmr2 sA-1

BARE SOURCE FLUX FROM LAYER 1: 3.687D+02 pCi m*=-2 s*A~1

RESULTS OF THE RADON DIFFUSION CALCULATIONS

: EXT ONC.

LAYER  THICKNESS X£g_§LsA_l) EXIT GONG;

1 5.210D+02 1.350D+02 . 2 150D+05

2 7.600D+01 4,260D+01 | 1. SB+05

3 8.493D+01 2.001D+01 0.00 +00
_—
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CALCULATION C3

emmmmkddkr] RADON !%*ktdecaca

Version 1.2 - MAY 22, 1989 Birchard tell. 301)492-7000
U.S. Nuclear Regulatéry commissgon ofggce of Reseérch)

RADON FLUX CONCENTRATI N AND TAILINGS COVER THICKNESS
ARE C CULATES FOR MULTIPLESLAY

EVAPORATION POND COVER

-~ CONSTANTS :
RADON DECAY cousg .0000021 8r=1
RADON WATER/AIR DPARTITION conr TCIENT .2§'-
SPECIFIC GRAVITY OF COVER & TAILING 2,65

GENERAL INPUT PARAMETERS
LAYERS OF COVER AND AILINGS 2 . )
DESIKED RADON FLUX % TIMIZED 20 ! pCi mA=2 sA~1
DEFATL T SUR ACE DON CONCENTRATION 0 Ci 1A=1
SURFACE FLU R% .001 Bci mA-2 sA-1
LAYER INPUT PARAMETERS

LAYER 1 POND -SALTS
THICKNESS 183, cm
HEASURED MASS DENSITY 1381
VEASUREG RADPUM AGHIVIny 13,22 Beffg™
CALCULATED SOURCE TERM CONCENTRATION 4.863D-05 ECl cm~-3 s~-1
WEIGHT £ HOTSTURE - 6
MOISTURE SATURATION FRACTION .259
CALCULATED DIFFUSION COEFFICIENT 2.809D-02 cmr2 sA-1
LAYER 2 COVER
THICKNESS 60 : cm
POROSITY «32!
MEASURED MASS DENSITY i.77 3 ¢mas3
DEPAULE LAY R EMANAFYON . COEFFICIENT O35 c/gr1
CALCUngED SOURCE TERM CONCENTRATION 0. 000D+00 pCi cm~=3 s~=1
ﬁ§§g¥gnE gg%%%%%?on FRACTION gégg ®
CALCULATED DIFFUSION COEFFICIENT 7.858D-03 cmA2 sA-l

BARE SOURCE FLUX FROM LAYER 1: 1.531D+01 pCi m~-2 s~-1

RESULTS OF THE RADON DIFFUSION CALCULATIONS
' T FIUX | EXIT CONC.
LAYER Tn%gﬁysss CEXIT_FLUX ) T IT gove,
089D-02

Bt 000D+00

1.531D+01 § 1
1.531

3 D+01 ; 0.

1.830D+02
2 0.000D+00
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AENOPRANN CALCULAYlON c‘ QQ".';"
. : hyddur .wk3
KYDROLOGIC PARAMETERS AND EQUATIONS USED FOR SITE RUNOFF AND EROSION PROTEFT(ON CALCULATIONS 8266,1354
DESIGN STORM PRECIPITATION © see Figure 11 for rainfall tebulatfons and plot
1-HR LOCAL PMP 8.4 inches unadjusted for clevation above 5000 ft (Flg. 4.5, HMR 49)
7.8 inches adjusted for ave. elev, of 6454 in west watershed
8.4 - (8.4 X (6454°5000)/1000 x 0.05) (Section 4,3.2, HMR 49)
RUNOFF PARAMETERS
€, runoff coeff. 0.6 for tloping terrain (10-15% along chunnels), forested shale/sandstona
0.7 for aloping site surfaces, 0.5 for site surfoces of <,01 grade
(Table 4,6, NUREGICR 4620) :
n, Manning coeff., :
channels, upstream watersheds = 0.05 (Tebles 6.2, 4.3; NUREG/CR-4620)
divergion in soil = 0.030 (Tebles 4.2, 6.3 NUREG/CR-4620)
of soil cover 0.020 (Tables 4.2, 4.3; NUREG/CR-4620)

of rock cover n= 0 0456(d50 x §)*0.159 (Eqn. 4.8, NUREG/CR-4651)

Ta, slloweble chear stress, in paf of: :
alluvial sand = .0,02 for SP Wwith d75 < 0.05% or 1.27sm  (LSDA Ag. Handbook 667, Tsble 3.3)

sandy clay, SC = :Tab * Ce"2 =  0.09504 psf, USDA Handbaok #4667, p.56
where Teb = 0,066 psf for Pl= 18.2 and Co = * 1,2 for void ratie = 0.437
F, flow concentraticn factor, assumed to be 3 (Worst case)

ROCK RKPRAP/COVER PARAHETERS

&

P, rock cover porogity = 0.4 (Table B.1, NUREG/CR~4651)

G, rock spec. gravity o 2.60 based on tests on San niguel'rchr rock (see App.D)

Cs, Stephenson factor = 0.25 for rounded river cobbles (p. 48, NUREG/CR-4620)

FA, friction sngle of large rock = 38 degrees, 0.6632 rad\ana (Figure 4.8, NUREG/CR-4620)
of 1 te 10“ rock 35 degrees, 0.8109 radians

SLOPE AND GRADIENT PARAMETERS
SA, glope angle (design values)

pile top, max. 2 degrees, 0.0349 radisns
outslope "11.31 degrees, 0.1974 radiens )
channel banks - .  11.31 dogrees, 0.1974 radians
N, stability numnber for particles on plane bed w 21*y*s/(G- 1)'d50 (Stevens et al, 1976)
B, engle between gravity vector along slope and particle movement vecter on slope
= arctan{N*tanfA /7 (2*sinSA)) (Egqn 4.23, INUREG/CR 4620)

N', stability number for particles on slope = (N/2)*(1+3ing) forlhorlzontal flow
(Stevens et al, 1976)

Ss, critical slope (limiting velue for erosional stability) = ((§5'Ta (5/3))/CI*L*F*nYI~(6/7)

EQUATIONS OF FLOW

q, unit discharge = C*{*a

q, total runoff = C*i*A  for peak discharge from area A, = V*A! iin channel with flow
section area A and veloeity V !

y. max. flow depth = (q*n/1.4867$.5)°0.6
v, max. flow velocity = (1.486/n)*y".667"8~.5
S1ZING OF ROCK FOR EROSIDN PROTECT!ON

ewsvesenmcavacsnssnanvehsErsesccanaaa

d50, mean rock diameter (per rationale of NRC Staff Technical; Pcsition on Erosion Protection...)
For slopes with pradients < 0.1 by Safety fectors Nethod
Safety Factor, SF = (cos SA)‘(tan FA)/((Z1'Y‘SI(G 1)'d50)'(tan FA)+ain SA)

For slopes with gradients > 0.1
by Stephenson Method, dS0 = {{q*(ten SA)“7/6'P‘1/6)I(CS'8 SEI=PY*(G-1)
(cosSA)"tanFA TENSA)Y)*1.66717.667%12
For rock on slope With horizontal flow
SF = cos SA * tan FA / (N’*tan FA ¢+ sin SA * ccs B)

CKANNEL DESIGN ANALYSIS EOUAT!ONS

Q= AV = uh ¥ C1,486/n)"R~.67S%.5 where  u = channel width, h = water uoter depth
R = hydraulic radius = wh/(w¢2h), S = hydraulic gredient - channel gradient
A(RY*2/3 = (Gn)/(1.4B6*51/2) ;
i
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CALCULATION C5

ORIGIHAL (PRE-1977) SI1E SURFACE-WATER CHAHKEL GRADIENTS

WEST

CHANKEL *

HID {
CHAKNEL

KIiD 2
CHANNEL

EAST 1
CHANKEL

EAST 2
CHANNEL

Channel Segnent Segment Cum. Ave. S

hyddur.v¥3
agl.ens8

AfdRAAARS

PRESEMT (PRE-RECLAMAT{CH) SITE SURFACE-WATER CHANHWEL GRADIENTS

Charnel Scgment Segment Cum, Ave, § Delta vs
Elev. Length Slope . Length for L Elev. Length Slope  Length for L Origiral Original
] s L s t s L s s S
5620 {sterting point for analysis) VEST 5620 (starting point for amalysis)
5610 285 0.035 285 0.035 CHANNEL 5610 425 0.024 L5 . 024 -0.012 -0.012
5600 345 0.029 630 0.032 5600 520 0,019 945 g.02t -0.010 -0.0V%
5598 40  0.050 870 0.033 property fence 5590 270 - 0,037 1215 0.05 0.005 -D.0C8
5590 250 0.032 ' 920 0.033 5585 90 . 0.056 1105 0.027 o
5580 420 0.024 1340 0.030 5580 220 0.023° 1525 0.026 -0.001 -0.004
5%70 340 0.028 1700 - 0.029 5570 3706 0.027 1895 - 0,026 -0.001 -0.003
5566 140 0.029 1840 0.029 Uest/ Hid channels merged 5560 &40 1 0.023 2335 0.026 -0.005 ~-0.003
5560 220 0.027 2060 0.029 5550 420 0.02% 2755 0.025 = 0.004 -0.002
5550 500 0.020 2560 00,0273 0.024% belou 5610
5620 (starting point for enalysis) no 1 5620 (starting point for amalysis)
5610 300 0.033 300 0.033 CHAUNEL 5610 300 - 0.033 . 300 0.033 0.000 0.000
5603 215 0.033 515 ° 0.033 property fence 5600 200 0.050 S00 0.040 -0.017 0.00%
5600 45 0.067 560 0.03, ) Cjoins west channel at ~elev. 5600)
5590 270 0.037 830 0.036
5585.5 95 0.047 925 0.037 Hid 1/ Wid 2 confluence
5614 (starting point for analysis) MID 2 5620 (starting point for enalysis)
S610 100 0.040 100 0.040 CHAMNEL 5610 250 0.040 2350 0.040 0.000 0.000
- 56C0 390 0.026 490. 0.029 property fence 5600 430  0.023 680  0.029 -0.002 0.00%
5590 280 0.036 770 0.031 5590 205 0.049 B85 0.034 0.013 0.003
5585.5 150  0.030 920 0,031 MAHid 1/ Hid 2 confluence 5585 175 0.029 1060 0.033 -0.001 6.002
5580 210  0.024 1150 0.030 (joins VEST channel)
5570 350 0.029 1500 0.029
5566 100 0.040 1600 0,030 Mid /lest confluence
EAST 5630
5620 CHARNEL 5620 400  0.025 460  0.025 WA WA
5610 300 0.033 300 0.033 S610 250 0.040 650 0.031 0.007 -0.003
5602 ... -195...0.041 . ...495. .0.034.. property.fence ... ... ......5600... ...220_ ._0Q.045 _ . 870 _0.034 -0.035  -0.004
5600 25 0.080 520 0.038 5590 290 0.034 1160 0.034
5590 360 0.028 880 0.034 5580 230 0.043 1390 0.034 0.00% 0.00D
S580 235 0.043 115 0.036 5570 160 0.043 1550 0.039  0.035 0.005
S$570 385 0.027 1480 0.034 5560 270 0.037 1820 0.018 -0.013 0.003
5560 200 0.050 1680  0.036 5557 40 0.075 1860 0.03% 0.032 0.003
5557 70 0.043 1750 0.036 East | /East 2 confluence 5550 315 0.022 A7 0.037 -0.00S 0.002
5550 260 0.027 2010 0.035
5630
$620 155 0.065 155 0.045
5610 185 0.054 340 0.059
5607 700  0.043 410 0.056 propesty fence
5400 155 0.045 545 D.0S3
5590 225 0.044 790  0.051
5580 235 0.044 1015 0.049
5570 175 0.057 1190 0.050
5540 250 0.040 1440 0.049
5557 100 0.030 1540 0.047 East { /East 2 confluence
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CALCULATION C6
hyddur. sk
PNP/FUF EVERT HYDROLOGIC AWALYSIS a69.5128
WATERSHED ELEFENT MAX. HIN.  GRADIENT SLOPE tc  RAINFALL 1 Runof{ Q  -----meceee- PHF Flood Plain ------=-----
ELEHENT LENGTH  ELEV. ELEV. S ANGLE WITHIR Area, A cfs Uidth Gredient Triat Velocity  Shear Stress
L _ degrees hours tc (1) in/hr  acres(2) ft fr/fe Depth, ft fps Peek Allaw
. on/ pat psf
: b s 1.49s*.5 y ACRY*.E7 v tp Ta
-------- e P L B e ] B ] B B B et LU ER
CENTRAL CHAMMEL DRAINACE
Vest 14500 7306 5601 0.1176 6.71 0.47 6.85 14.44 494.0 4280 100 0.020 611 3.03 612 14.13 3.78 0.09504
Hid 1 3950 4070 5601 0.1187 6.7 0.17 4.70 27.07 32.5 528 23 0.033 59 1.85 58 12.41 3.81 0.09504
Combined West and Hid 1 Channel 526.5 4808 200 0.025 610 1.95 602 12.33 3.08 0.09504 .
Rid 2 6900 6505 5601 0.1310 7.46 0.26 5.85 22.78 122.0 1667 30 . 0.018 251 3.92 251 15.18 4,40 0.09504
Combined West, Hid 1 and Hid 2 Channels (Central [hahncl) 648.5 6ATS 3a0 0.027 796 1.80 794 11.99 3.03 0.09504
Central inctuding runoff froe tributaries and chamnel surfeces (See Calc. C7)
Sta. 0+00, Start of diversion, to S+22° 494.0 4280 S0 0.028 516 4.3 516 19.86 7.53 0.09504
5+22, West/Mid 1 chennets junction, to 6+78 526.5 4808 110 0.028 .580 2.76 580 15.84 4.82 0.09504
6+78, South edge of site, to 9+79 653.5 65663 300 0.022 907 1.%8 L2+ 11.33 2.69 0.09504
9479 to 13425, Between LT202 & LT 203 674.8 7264 300 0.022 939 2.05 984 11.81 2.81 0.00504
13425 to 15443 693.3 7729 310 0.025 987 2.00 978 12.47 3.12 D.09504
15443 to 22443, at NE corner of plant area 712.0 8263 310 0.015 1362 2.43 1359 10.97 2.27 0.09504
22443 to 26443 754.0 9209 370 0.015 1518 2.33 1507 10.48 2.18 0.09504%
EAST
Upstream 9150 6650 5610 0.1148 6.55 0.34 6.40 19.05 155.7 1780 )
Watershed -
East including runoff fron tributaries and channel surfaces
Sta, 0+00 to 2+05, south edge of site 155.7 1780 100 0.0500 16t 1.35 162 13.18 4.21 0.09504
2405 to 4462 160.5 1897 100 0.0350 205 .55 204 12.24 3.39 0.09504
4462 to T+12 170.9 2227 100 0.0350 240 t.n 240 13.02 3.73 0.09504
7+12 to 10489, KE corner aof L7203 179.4 2446 100 ©0.0350 264 .82 245 13.44 3.97 0.09504
10489 to 14482, NE corner of ore prep area 189.9 2714 250 0.0350 293 1" 296 9.78 2.42 0.09504
14482 to 20492, SE corner of evap. pond area 202.0 3031 300 0.0200 433 1.35 433 8.08 1.54 0.09504
2492 ta HE carner of site 213.1 3803 300 0.0200 543 1.42 %35 8.93 1.77 0.09504

EEBB6EIE0E XRY  1WW Z¥H HIT3H 1430 03
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rraaihrd CALCULATION C7  whnwasser
(. ’ co. Hyddur . wk3
\/, TRIBUTARY-AREA SURFACE WATER DISCHARGES FROM PMP WITHIN THE SITE 8180,0253
CHANNEL/ Eéﬁ:%:]’ Ell.gl;ﬁur :Lg’ ’ EHLIENV. GRADSIENT SLOPE te RGX'NFALL { Runoff  PMF Unijt
: . . ANGLE (minimum WITHIN Araa, A Runoff Discharge
TRIBUTARY AREA L v fs 0.042) tc (1) "7 froma ’
Q
fe | ft l | | | degrees  hours Inthes  in/hr ecres(2)  cfs cfa?ft
CENTRAL/ L
Floodplain Surfoce 510 530 5601 5587 0.0275 1.57 0.06 2.25 35.67 6.21 155 0.29
Batween LY 202,203
Floodplain Surfece 590 530 5587 ° 5571 0.0271 1.55 0.07 .:2.60 36.67 7.18 184 0.35
East of LT 201 :
M - ore ares 155 500 '5585 5379  0.0387 2.22 0.042 1.73 41.19 1.78 51 0.10
ave 0
Hitl sV 455 420 5649 5570 0.2176 12.28 0,042 €1.73 41,19 4.39 127 0.30
. max. ave. !
Plant ares 340 B35 5572 5557  0.0441 2.53 0.042 ‘1,73 41.19 6.52 188 0.23
ave, ave, ;
Floodplain Surface 525 530 557 5557 0.0267 1.53 0.07 2.00 30.66 4.87 105 0.20
Eoat of Plant Area median
Hilt N1 g}s n/a 5449 5560 0.2117 11.95 0.042 f1.73 £1.19 1.67 L8
median :
Hill NW2 “5115 n/a 5669 5560 0.2117 11.95 0.042 11,73 61.19 1.19 34
median i
Hill NE1 470 n/a 5649 5560 0.2319 13.06 0.042 31.73 41.19 1.14 33
West half covar on 440 415 5562 §540 0.0500 .86 0.042 { 1.73 41,19 3.62 104 0.25
Evap. ponds :
NW quedrant 1600 n/a 55587 5514 0.02649 1.54 0.15 i 4.80 31.29 38.4 841
EAST/
Floodplain Eest 600 170  5607.3 5586 0.0355 2.03 0.06 ; 2.25 36,75 2.36 57 0.33
of L7203 ave. |
Trib. East 1 500 /e 5692 5586 0.2120 11.97 0,042 ! 1.73  41.19 3.3 5
max. B
: i
M2 - ore area eost 850 n/a 5592 5560 0.0376 2,16 0.08 : 3.C0 36.26 10.56 268
to east fence lLine '
Trib. Eest 2 1200 n/a 5617 5540 0,062  3.67  0.09 3.25 36.96  8.47 219
Hill SE 375 n/a 5649 556d 0.2%07 16.21 0,042 i 1.73 41.19 4,62 133
median
floodplain Eest 700 n/a 5585 5550 0.0500 2.88 0.06 12.25 35.21 7.44 183
of hill ;
Hitt NE2 470 nfa 5669 5560 0.2319 13.06  0.042 :1.73 41.19 1.55 45
medien :
Eost half cover on 440 370 5562 §540 0.0500 2.86  0.042 173 41,19 3.7 107 0.29
Evap. ponds i .
Floodplain Eest of  &40- 460 5559 5530 10,0659  3.77  0.08 ' 5.00 60.84  4.28 290  0.63
€P covar I
‘Trib. East 3 600 100 $540 5530 0.0167 0.95 0.09 | 3.25 37.51 1.58 331 3.3
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hddbadhdd CALCULATION C8 22 a 12221 i Page 1

: Hyddur.uk3

DIVERSION CHANNEL LINE, GRADE, AND DIMENSION TONTROL = CENTRAL CHANNEL : ad80.3n135

START FROM SEGMENT CENTER CURVE WIDTH LENGTM GRADIENT ELEVATION

POINT  STATION srmou PLAN AND  ANGLE : TART END
COORD. FORM RADIVS degreea feat feet i

E46508 0400 6+78 st.line /e n/a 10 678 10,030 5620.0 5599.7
N34333 T

E4T121 6478 9+79  circ.  E47008 64.8 10 300.8 i0.030 5599.7 5590.6
N34620 turve N34861 ;
266! ;

B47276 9479 13425  ot, line n/a nfa 10 344  i0.025 5590.6 5580.6
N34841 - :

E47274 13425 15443  cire.  E46722 22.6 10 218 0,029 5580.6 5574.3
N35207 eurve  N35207 . i
552! ;

E47232  15+443 22443 st. line  n/e nfa 10 700 10,027 5574.3  5555.4
N35419 ' 5

E46963  22¢43 26443  circ,  E46534 49,3 10 400 i0.020 5555.4  S547.4
N36065 curve 222837 :
. ’ -

-----

- -
=axx 2

PHF FLOCO PLAIN LINE, GRADE, AND DIMENSION .CONTROL - CENTRAL FLOCD PLAIN

STATION SEGMENT OFFSET FROM CHANNEL  TOTAL MIN.  GRADIENT MAX ELEV

n LENGTH CENTERLINE TO BANK, FT VIDTH DEPTH AT!TOE OF
feet LEFT RICHT feat feet BANK
0+00 30 20 50 4.31 s;zo 25
600 . .
6+00 55 55 110 4,31 5603.5
78 0.028
6478 65 75 140 2.76 5601.3
412 (2) 0.022
9479 S0 250 300 2.05 $592.2
346 0.022
13+25 50 250 360 2.00 5584.6
256 (2) 0.025
15443 50 260 310 2.00 5578.2
. 700 0.025 i
22443 50 260 210 2.43 5560.7
482 (2) 0.015
26443 100 270 370 R.43 5553.5

NOTES: 1) Statiocning is elong centerline of channel (not flood plaim)
2) Segment (ength is caleuleted using average of radif st start and end
of segment in formula for length of circular arc.

MIN.ELEV. AT
TOP OF BANK FCR
PMF @ CH ELEV

5624.6 5626.6

5604.0 5603.1
5594.3 5394.2
5586.6 5584.1
5580.2 5577.8
5563.1 5559.4
5555.9 5551.7
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) : Hyddur.wk3
DIVERSION CHANNEL LINE, GRADE, AND DIMENSION CONTROL - EAST CHANNEL ! od140,an200
START FROM T0 SEGMENT  CENTER CURVE WIDTH  LENGTH GRADIENT ELEVATION
POINT  STATION STATION  PLAN AKD  ANGLE ' START END
COORD. FORM RADIUS degrees feet feet i
E48295  0+00 2405 circ. E48470 67 10 204.6 ;0,06 5620.0 5607.7
N34473 curve N344T3 :
75! ;
ELB390 2405 §462 cire. E48316 &7 10 257.3  :0.05 5607.7 5594.9
N34634 curve N34837 i
220! :
E48536 4462 7+12 straight n/a n/a 10  250.0 D.035 5594.9 5584.1%
N34837 line i
E48536 7+12 1089  efre. E48099 49.5 1 3?77.5 D.035 5585.% 5572.9
N35087 eurve  N35087
4377
ELA383 10489 14+82 cire. E4BS4S 90 10 392.7 0,033 5572.9 5559.9
N35419 curve  KN35609 ‘
OR 2507 .
ALTERNATE DESIGN END SEGMENTY : :
E4B383  10+89 12491 cire. E4B8502 62.5 10 201,88  0.037 5572.9 5545.4
N35419 curve N35550 :
185/
PMF FLOOD PLAIN LINE, GRADE, AND DIMENSION CONTROL - EAST FLOOO PLAIN :
STATION SEGMENT OFFSET FROM CHANNEL  VOTAL MIN. GRADIENT MAX ELEV ~ MIN.ELEV. AT
(1) LENGTH CENTERLINE TO BANK, FT  WIDTH DEPTN AT TOE OF TOP OF BANK FOR
feat LEFT RIGH feet feet BANK PMF @ CH ELEV
0+00 70 30 100 1.35 5620.7 5622.1 5621.%
225 () 0.050 !
2405 70 30 100 1.55 5609.5 5611.0 5609.8
227 (2) 0.035 |
L+62 %0 20 100 1.7 5601.5 5603.2 5597.1
250 0.035
7+12 105 25 100 1.7 5592.8 5594.5 5588.3
431 (2) 0.035 !
10+89 65 100 250 1.7 §577.7 5579.L 5575.9
351 () 0.035
14482 115 8% 300 1.82 5565.4 5567.2 5563.3
520 0.020 i
20492 n/a n/s 300 1.25 5555.0

Alternate channel-end segment dees not affect flood plain past 10489

NOTES: 1) Statloning is along centerline of channel (not flood plain)
2) Segmont length s calculated using average of radii et start snd end
of segment in formula for length of circutar arc,
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revenniaw CALCULATION €9 | weaamsene

CALCULATION OF DEPTH OF SCOUR AT TOC OF FLOCD PLAIN BANKS DUE TO PMF FLOW §§‘,"{§§”"““3
References: 1) Pemberton, E.L., and J.M. Lera, 1984, "Conputi’ng Degrediation end
Local Scour", Technical Guideline for Bureau of Reclama;tion

Estimates of scour depth made by methods dascribed fn Ref.1 using PMF flood parameters

B i
CHARNEL/ FLOW PEAK - BOTTOM MEAN SI2E LACEY. ZERO BED i SCOUR DEPTR, ft..
FLOGD RATE DEPTH WIDTH OF BED . BED FACTOR : AVERAGE
PLAIN Q Yy " Wb MATERIAL FACTOR Fbo ¢(3) ds1 ds2 ds3 ds
STATION cfs ft ft pm, mn(1) 2 (2) :
Sesseessseese- f=memmme- |=====nen |mmmenees R s femmeee- I I"'.;‘""I" """ | Rt [=oommmenee- d!
CENTRAL FLOOO PLAIN ‘
0+00 to 5+22 4280 4,31 50 0.015 0.25 2.8 é7.1 3.2 8.3 6.2
5422 t0 6+78 4B08 2.76 110 0.015 0.28 2.8 %6.1 3.3 5.3 4.9
6+78 to 9+79 6663 1.96 300 0.015 0.75 2.8 :5.2 11.0 3.4 6,5
9+79 to 13+25 7264 2.05 300 - 0.015 0.e5 2.8 ' §5.3 3.8 3.6 6.2
13425 to 15443 7663 2.00 310 0.015 0.50 2.8 ;5.3 7.7 3.6 5.5
15443 to 22443 B263 2.43 310 0.015 0.25 2.8 §5.4 3.9 3.8 4.6
22043 to 26463 9209 2,35 370 0.015  0.50 2.8 53 82 3.6 5.7
EAST FLOOD PLALIN
0+00 to 2+05 1780 1.35 100 0.015 0.75 2.8 ;4.9 7.3 2.9 5.0
2405 to 4462 1897 1.55 100 0.015 0.75 2.8 5.0 7.3 3.0 3,1
4462 to 7412 2227 .71 100 0.015  0.25 2.8 5.2 2.6 3.4 3.7
7+12 to 10+89 2446 1.82 100 0.015 0.50 2.8 55.3 5.3 3.6 4.7
10489 to 14482 2714 1.1 250 0.015  0.75 2.8 14,3 8.2 2.1 4.9
14482 to 20+92 3031 1.25 300 0.015 0.25 2.8 iﬂ-l 2.8 2.0 3.0
NOTES:

1) Mean size of bed material based on grain size analyses of soil semples from C and 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 fsctor determined from Figure 9 of reference.
4) unit discharge q = Q/ib

v
------------ e L T IR Y R R T A L LR L L L L L LR Db b il it evtonscsmamesscSmcEnacsCssunAsSasce .

scour Depth equations from reference, "Computing Degradation and Lecal Scour®, US, BuRec Technical Guidelino, 1984
dst = 2.45%q*0.24, Field Meagurements mathod, Eqn. 24 :
ds2 = 2*0.47%(0/(1.76*0m*0.5))*0,333, Lacey method, Eqns.26 and 29 ;
ds3 = 0.6%((q"0.667)/(fbo~0.333)), Blench method, Eqns.27 and 30 -
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ARARRRRAD uLcuLAT‘D“ c10 ravedddddr
Lo ; hyddur.wk3
&' L, PMF EROSION PROTECTION ANALYSIS . ec2.cn50
' RIPRAP SIZING
. veecestacuoctaaces Flood Plain Banks ---v--- ceecececa]
FLOOD PLAIN SEGMENT Rock Size Bank Safety
inches Slope, . factor
d50 grada | N ] NY SF
--------- L X L L L LT T T T TS Ripipup P Y l--..---l--------l--?--~--|---..-..|~.------|.--.....I
CENTRAL i
Sta. 0+00, Start of diversicn, to 5+22 183 05 {104 112 0.9  1.00
5+22, West/Mid 1 channels junction, to 6478 1.7 05 I 1.06 192 0.9  1.00
&+78, South edge of site, to $+79 6.9 0.5 i 0.98 1.55 0.98 1.01
9+79 to 13425, Between L7202 & LT 203 7.2 0.5 ; 0.99 1,55 0.99 1.00
13425 to 15¢43 8.0 05 098 1.5 0.98  1.01
15+43 to 22+43, at NE corper of plant area 5.8 0.5 ; 0.%% 1.55 0.99 1.00
22443 to 26+43 5.6 0.5 0.98 1.55 0.98 1.01
EAST
Sta. 0+00 to 2+405, scuth edge of site 10.2 0.5 1.04 1.12 0.99 1.00
2405 to 4+62 8.2 0.5 1.04 1.12 0.99 1.00
4+62 to T+12 : 9.1 0.5 1.04 1.12 0.98 1.01
{ 7+12 to 10489, NE corner of LT203 9.6 0.5 1.05 1.42 0.99 1.00
10489 to 14482, NE corner of ore prep area 5.9 0.5 1.04 1.12 0.99 1.00
14482 to 20492, SE corner evap. pond area 3.8 0.5 1.04 1.12 0.98 1.01
20492 to NE corner of site 4.3 0.5 1.04 1.12 0.%% 1.00
See Cale, C4 for equatSons, C6 for parameters used is this calculation.

————— e e e -



