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Section 15 Calculation MOA-02-05-2006-5-02-01

Elevation . ;
4200~  State Hwy 279 Proposed Embankment Proposed Embankment Crest of Existing Embankment Elexgggn ;
(Elev. 4062)) l‘(nev, 4078") (Elev. 4076) (Elev. 4056")

Crest 1972 (Elev. 4033) [
[ Crest 1962 (Elev. 4002") [~4100
[ {Orig. Embankment

4100

POND SURFACE 1982

4000 (EIEV. 3960')

— 4000

3900 -

Figure 4 — Atlas Mill Tailings Impoundment Commingled Uranium Tailings Study Technical Report, Vol. Il, 1982 A-107
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Talhngs Matenal Pro_} oo

_‘ The talllngs matenal types are now as foIIows

e Sandtamngsl" RN e
| e30% fines (—74 mlcrons) S e S
‘ y sands (SM in Unlfled SO|I Classmcatlon System [USC ])

oﬁ | apprommately 2. 70




. Sllmes talllngs
‘Between 70% and 100% flnes

" @w plastlc‘l‘ty silts (ML) or Iow plast|C|ty clays
@L m thUSCS)" RO S |




" o Talllngs Pile In Bank Cubic Yards
.'f Sandy Tailings and Alluvial 2,798,400
Transitional Material 3,916,800
| Slimes 3,176,300

- Bl other RRM

Interim Cover Material 452,800
Off-Pile Material 700,000
Vicinity Property Material 120,000

Subpile Material 774,400

2 Total 12.0M




- In Place In Place Wet | In-Place In-Place o] . B
Material Volume Density Moisture Ivr\il;l?lahcte(:c" c:‘t:)l Water Weight So'"&i:‘g'ght o
(yd3) (pcf) Content 9 (tons)
.. | Tailings
| Sand
] Tailings 2,798,384 109 10% 4,117,821 374,347 3,743,474
_ - | Transitional
|| Tailings 3,916,789 115 25% 6,080,814 1,216,163 4,864,651
| Slimes
BB | Tailings 3,176,326 114 50% 4,888,366 1,629,455 3,258,910
§| Subtotal 9,891,498 15,087,001 3,219,965 11,867,036
Other RRM
}| Interim
| Cover 452,800 109 9% 666,295 55,015 611,280
1| Off-Pile
Material 700,000 105 9% 992,250 81,929 910,321
Vicinity ‘
Property 120,000 105 9% 170,100 14,045 156,055
Sub-Pile
| Material 774,000 115 20% 1,201,635 200,273 1,001,363
Subtotal | 2,046,800 3,030,280 351,262 2,679,019
_Total | 11,935,298 |_18,117,281 | 3,571,227 | 14,546,054




 Final Volume of RRM in DEEES

12

g T Final | Final Water | Final Total | FinalWet | r \ron | R
i Material Moisture Weight Weight Density v:ll:al Cega ChZqume 4 R
Ll Content (tons) (tons) (pcf) me (yd") nge (yd') |
Tailings
. | Sand |
Tailings 14.3% 535,317 4,278,791 109 2,903,606 105,222
*. | Transitional '
| Tailings 17.5% 851,314 5,715,965 115 3,676,985 -239,803
1 Slimes :
| Tailings 25.0% 814,728 4,073,638 111 2,712,368 -463,958
- | Subtotal 2,201,358 | 14,068,394 9,292,959 -598,539
‘| other RRM
k Interim Cover 12.9% 78,855 690,135 115 443,053 -9,747
- §| Off-Pile
gl Material 11.0% 100,135 1,010,456 113 659,796 -40,204
il Vicinity '
B Property 11.0% 17,166 173,221 113 113,108 -6,892
Bl Sub-Pile
B Material 12.0% 120,164 1,121,526 114 725,783 -48,217
316,320 2,995,339 1,941,740 -105,060
2,517,678 | 17,063,733 11,234,699 -703,599




e A

 Final Volume of RRM in DI

"o Total mass of 10 165 OOO tons (dry werght)
rep—erted pr.cessed through the m|II calculated
{mass |e 11,867,036tons

- a ratlen etween werght of materlal reported
‘cse m|II and welght of materlal

St o , vdﬁ'me s 1 %@ M etttble yards T
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Do J

)  - Cover paraIIeI to ground surface to
| m|n|m|ze helght | | -

Y @ eanx fill dike: assrsts ground water
e pr@ xectrl@n stiategy |

;;.'_fo B@tamkeyedlnto»,weathered Mancos Shale L

Qh dlvert @fﬂsre sheet fI@w to |

B 14




TOP SLOPE = 2%




SIDE SLOPE COVER
(RIPRAP OVER YELLOWING LAYER)

WEATHERED MANOCS SHALE




- ‘  ° Cover is most |mportant deS|gn element for demonstratlng
e compllance W|th 40 CFR 192 standards “
. Use ef on S|te materlals or nearby borrow sources

', _ayer to heIp control |nf|Itrat|on

"  1 ‘_ Mancos Shale or sﬂt/sands for |nf|Itrat|on/
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UMTRA Checklist and Mog
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[ "

e Sorl materlals placed at a m|n|mum of 90% of o
j; .f;fj_,,;_;.mag%mum density and + 3% of optlmum monsture, o
_;,;j:;i:c@ntent (Standard Proctor) R

il v srzed to max1mum of 10 feet




. C. CC D CC.CCC 0B

D o Cut or crushed as necessary to reduce vords e
o Placed in Iayers and vords f|I|ed wrth sorl

| Laers of debrls/overS|zed materlal must have;;fj'»’ N
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. leferentla settlement IS the pnmary cause of
cover craoqng o - B

(i ,;:xsettlement is caused by uneven
Ieadlng-'h‘eter@geneous matenals and/or varylng
den |t|es melsture contents | o

e o

| tlm-ate@lstraln m @llﬁ‘eren |a| settlement, »Iess
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4 ol - EEid

- Settlement and Crackingi

e Materlal Placement Plan wrltten to address thev_“?'f'ff o
S ;_Causes of differential settlement |
tMatenaI placed in even Iayers

= M@lsture C@ntent and compactlon speC'fled o
.m‘ @mt@red |n accordance W|th the R




to Ilquefactlon for several reasons, mcludlng
e Satura’uon predommantly Iess than 100%
o = Fl es ccantent very hlgh o

e _.4- Tew

o Compacted talllngs are unllkely to be susceptlble

R YR




'" K Cell slope stablllty evaluated at hlghest cross sectlon along
penmeter of cell | SRR

Stlty evaluated under crltlcal statlc and selsmlc condrtlons

Static cor dltlens at end of constructlon and long term P

cendltlons pseudo _static, strength loss T

| @?gﬁﬁ@ “c.'ulated usmg SLOPENV and |nf|n|te Ve

w m,e.t@ds for llke;ly tallure surfaces SRR

| ‘_ ‘frrf{ calclla el *fact@r- afetly values ce;?;f;;pared WIth
, _|s efac or"’ef- fet crlte;Lag, ‘:!fﬁ" ﬂ,, |

e

R N







RS

R R P O " Minimum Factbr‘ofi o “Ré'sultsﬁo'f" L
Loading Condition: | “g ety From TAD | Stability Analysis

- | End of Construction
| static ' 1.3 1.9

.| Pseudo-Static | 1.0 1.2
- Bl Infinite Slope (static) 1.9
o | Infinite Slope (pseudo-static) 1.2
Long Term |
R Static 1.5 2.5
B Pscudo-Static (kh = 0.15 g) 1.0 1.2
Infinite Slope (static) 2.8

BE |nfinite Slope (pseudo-static) 12
— ‘ ] e '» V“ “v" * ol - el B A
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o Emanatlon rate of Rn 222 estlmated WIth the
RA ..ON model | |
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Ra-228 WATER DEGREE OF RADON-222
ACTVITY CONTENT SATURATION FLUX
(pCirg) (%) (%) (pClim*-sec)
i
o5 ‘ NOT ANALYZED
FROST
PROTECTION
LAYER
35 NOT ANALYZED
05 NOT ANALYZED —MmM— 20
RADON
BARRIER
4 23-30 10-12 51-65
TO
85
314 - 415
10 19-20 7-8 30-35
J_
GZHIRLHLRAXHILIIIES
RRRRREIRRIIEELKS
oooooooo,o,w 0,:,:,:,0 ,:, 853954 - 5

29




R L. o Ra-228 WATER DEGREE OF RADON-222 . ; g
S AcTvITY CONTENT SATURATION FLUX TR
: (pCVg) (%) %) {pClim*-sec) ; e
‘ NOT ANALYZED 20 o
FIL
- SILTS ‘
e 19-20 7-8 30-35 ‘

*
(3 it

EAEROTE

05  CAPILLARY BARRIER (COARSE SAND - PEA GRAVEL) - 0 0 0

YR e

= me————




. Infrltratlon and water mrgratron through ceII modeled
~ withVADOSEW
® eﬂdrmenslonal column through oeII and weathered

, 5 mfk tratlon}tduertt’o‘:{“recrpltat“on events -

\;betweent cover system /a]fe‘rnatft‘rés'

n.":-




Monofill Cover Seepage Rate Versus Time
16-Year Time period (seepage rate shown on 30-day intervals)

I [ l

—e— Seepage Rate at Ground Surface

—=— Seepage Rate at Bottom of Cover

—a— Seepage Rate at Bottom of Tai

5.0E-07

8
Time (Year)

L
UMTRA Cover Seepage Rate Versus Time
16-Year Time period (seepage rate shown on 30-day intervals)

T i l l 1

—e— Seepage Rate at Ground Surface

—m— Seepage Rate at Bottom of Cowver

—a— Seepage Rate at Bottom of Tailings

8
Time (Year)




Monofill Cover Seepage Rate Versus Time
32-Year Time period (seepage rate shown on 30-day and 1-year intervals)

]
l

—m— Seepage Rate at Bottom of Cover

—a— Seepage Rate at Bottom of Tailings

.—-&3"“

15 20
Model Year

UMTRA Cover Seepage Rate Versus Time
32-Year Time period (seepage rate shown on 30-day and 1-year intervals)

—m— Seepage Rate at Bottom of Cover

—a— Seepage Rate at Bottom of Tailings

MM

-5.0E-07

o 20
Model Year




UMTRA Cover
Volumetric Water Content Versus Vertical Distance

— initial

——1 month

—#— 2 month
3 month

—¥— 4 month

—&— 5 month
—+—6 month

—=—7 month

—=—8 month

9 month

10 month

11 month

12 month

£
o
Q
s
=
(=]
©
2
$

0.15 0.20 0.25 0.30 0.35
Vol ic Water Ci
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Lohg-Term Seepage Rate
(end of 32nd year) (cm/s)

Description
: ‘ Bottom of
Tailings

Bottom of Cover

‘ ‘Monoﬁll Cover System 1.2 E-7 1.5 E-7

Bl UMTRA Cover System - 9.7 E-8 15E-7




' N , 0 Iased on flows generated by PMP

. }f‘,"o ,I\/Imlmum D50 rock sizes calculated for) EEILIRN S

86




Typlcal Sect1on Showmg _ '_
Requlred Erosmn Protect1on

6" MINIMUM THICKNESS
OF D5 =2.2 IN. ROCK MULCH

2% TOP SLOPE

16" MINIMUM THICKNESS
OF D5 = 8.2 IN. RIPRAP

Py _
SLOPE HEIGHT AN
VARIES 3 41" MINIMUM THICKNESS
3r-4r 5 o [~ OF Dgy = 13.7 IN. ROCK

6" MINIMUM THICKNESS _/~ ™ 2% SLOPE

OF FILTER LAYER 3 )
RS
b ﬁ%QJ

T
L MINIMUM
WIDTH 1T

EMBEDDED MINIMUM
OF 1 FT. BELOW
NATIVE GROUND




Requ1red Dso for S1de Slope W1th No Cont : "
Top Slope Assummg Slde Slope of 20% (/

300

250 »

N
[=]
(=]

150 ]

100 /

50 e/

Flow Length of Side Slope (ft)

2.0 2.5 3.0 3.5

Required D50 (in)




‘,’ 5 _‘ Requlred D50 for Slde Slope W1th Contrlbuted ﬁ@w Jﬂfo_g_g_ .) @@:E

2400

Top Slope of
0.5% ITop Slope of 1% K ITop Slope of 2%

. D4 /
A
pd P

Flow Length of Top Slope (ft)

55 6.0 6.5 70 |
Required D50 (in)

o fjf" 39.1:




— C C C MO 32 CCCCCCCC OO0 cr—

Requlred Dso for T0p of :» ; |
(Safety Factor Method) B 5

1 2400

L T 2200 — : 2
- N [Top Slope of 0.5% |,]  |[Top Slope of 1% k |Top Slope of 2%J7/'
: 2000

f / //

-
[
o
o

-
[22]
o
o

Flow Length of Top Slope (ft)

/

15 20 25 30|
Required D50 (in)




. Mmlmum D, 50 requ1rements
e @p slope 22 lnches |




o = 'I5||@t v-channel o dlvert flows from events Iess
el 2®OeyearJ,,‘24 hour flows B A

g © Jo"o_ﬁ_. annel EIN
L L= J)ﬁiwﬁﬁ, @{ﬁ eep, 15% lslape
’ ckilinedfalon base an fceTI‘ side slope
¥ = il @@El '
N apj,mg TR




Dlversmn Channel Cross S
North Slde

30" PILOT "V" CHANNEL :
(TO CARRY OPERATIONAL FLOWS)

5 ' ' EXISTING GRADE
M - /
REPOSITORY SIDE SLOPE 5 TN S | BURED TRAPAZODIAL i 4

EROSION PROTECTION DIVERSION CHANNEL

Ty W'm':':'.".’.‘ [ oA

\
I
1 \_ DIVERSION CHANNEL EROSIONAL
CONTROL RIPRAP




e

‘ o Rock cover for the ceII would be |n two forms
o rlprap and aggregate VT

5O «",;.;I@.m pl@ 'Imafely

'mﬂll@e{i

il F@rmatl@n, appr® |m_a eLy (2;11 ml,les__@ SIte

,':;' r »“* “‘M"“IL _}_ *‘k"";‘

- “ ¥ 1

Ind ~. ._h),aﬂ?'zﬁte m Cedar




s Aggregate sources

— LeGrand Johnson Plt gravel from Pack Creek m
- _;,,,-Apamsh Valley, approx1mately 38 mlles to SIte

L a5
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TOP SLOPE = 2%
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