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1. ?tincipal cpera .inz raranatar valu2s to be esel in rati:lorical assess en:.

o.' the Dawn Minin: Censanv uraniun nill

Pcraneter Value(s)

A. General Data

keerage ore grade, % C 033 0.153
0:e concentration, pCi/g U-223 and daugh:ers 432.0
Ore p ccessing rate, MT/d 430.0
Days /yr operational 3' 6

3. Gre Storage File (s)
A::ual area, acres 13.6
Annual average dus loss rate, g/m9-yr 42.0
? s:/cre activity ratio 2.5
Reduction fae:c: for che ical spraying and ve::ing, ". 25% .

-o
Release rate for ::nck dunping and 0:e pad activitias, % 1.S x 10

Ra-222 flun f:c= ore piles, pCi/ ,-se',23pC1/g= Ra-2 . 1.0~Sp ecif t: .

C. Esppers and Feeders
'

Release rate for ore feeding. % 0. C1-

Dust / ore activi:y ratio 2 .-5
Reduction factor f : dust centrol, i 25%

. -

released, % 20.0Fraction of Ra-222 equilibrius cre conten:

D. Crushing and Grinding
i.
' 0.003Release rate for crushing and grinding, % -

Efficiency of. particulate loss cont:cl, * 99.5
rust / ore activity . ratio - 2.5
Fracti:n of an-222 equilibriu: ore content released, 7 20.0

E. Fine 0:e S:crage-

Release rata for fine. ore activities, I
~ 0.004

Efficiency of particulate loss control, % 80.0
Dust / ore activity ratio 2.5
Fractica of En-222 equilibrium ore content released, 20.0*

7. Yellowcake Drying
.

-Yellowu e production ra:e, MT/ year 214.0
Release rate of. yelloveake pecduct to at=csphere, * 2.26 x 10-5
Yellowcake fraction of U-238, i 94.0
Yellowcaka fraction of Th-220, % 0.5
Yellowcaka fraction of Pb-210, ; 0.17

'

Yellowcake fraction of Ra-226, * 0.1
Yelloucake purity, % 79.0

:

- - .
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Paraceter Value(s)

G. Tellowcake ?ackaging

Release rate of yellowcake to atmosphere, 1.62 x 10-3"

Tallowcake fraction of U-233, *. 94.0
Yellowcake fraction of Th-230, I 0.5
Tellowcake fraction of Pb-210, % 0.1
Tellowcake fraction of Ra-226, % 0.1

E. Tailings Impoundren: Systen

General Para =eters
Fraction U to tailings, % 6.0 to 9.2

Fraction Th to tailings, 7, 95.0
fraction Ra and Pb to tailings, i 99.3
f.nnual average dus: loss rste, g/=2-yr '20.0

Dust / tails activity ratio 2.5
Dusting reduction factor for watar cove , toisture,

and c'ne ical agents, 7. 80.0
Specific En-222 flux from exposed beach,

2pCi/n -see Rn-222 '^*0
pC1/ Ra-226

Abandoned . lings impoundnent.
,

Total aret, acres 59.2 *

Area exposed to dusting, i 1.0-3.0

Tailings activities, pCi! gn
U-23S 62.1
Th-230 641.2
Ra-226 673.5
Pb-210 673.6,

Inactive Tailings Impound =ent
Total area, acres 47.0
Area cy: posed to dusting, * 0.5 to 10.0
Reduction factor of dust loss by chemical

stabilication and watting, T. 50.0
* Tailings activities, pCi/ga ,

*
,

U-238 40.5
Th-230 641.2
Ra-226 673.6
?b-210 673.6

::ew tailings impoundment
Total area, acres 27.2
Reduction factor of dust loss by water cover,
che=ical stabilization, i 0.2

Tailings activities, pCi/g2
U-233 26.0
TL-230 410.4-

Ra-226 431.2
Pb-210 431.2

.
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? Size' M/sec
i ? -222 Set Exit Val Scurce r ne

.'
-3: O. 3 0. Ora ?ad Activities

3 1. 29IM1 2 0., Hoppers + Feeders. 1

- 25 ' l.232-21 2 20. Crushers + Grinders j
-73 1.292--01 2 0. Fine ore Storage ?

-5 O. 1 4.6 Yellevcake Drv.er i.-:7 C. 1 11. Yellovea'.<.e Paci: aging i
~ . - 7 . * 3 E+02 - 3 0. Ore Pad **indaze I-

,

'3 3.09I+03 3 0. Abandoned Tailings
?: 2.0:E-C3 3 0. Inae:1.e Tai'ings 1 |_

.2 2.222-03 3 0., Inaccive Tailings 2 !

^2 3 . 9 '.I-C l 3 0., Presen: Tailings 1
'; 6.57E-01 3 0.t Present Tailings 2

*
t '

:
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partirulate Source Strength ':ultipliers
by Time Steo

Sourte T Step 1 T Step 2 T Step 3 T Step 4

'. o . 20 yrs 3 yrs 7 yrs 3 .rs

1 1. 1. 1. O.

2 1. 1. 1. O.

3 1. 1. 1. O.

4 1. 1. 1. O.

5 1. 1. 1. O.

6 1. 1. 1. O.

7 0.25 0.25 0.25 0.25

3 1. 1. 0.333 0.333

9 0.05 0.01 0.0025 0.0023

10 0.05 0.01 0.0025 0.0025

11 0. 0.002 0.002 1.
' 12 0. O'.002 0.002 1.

?.adon Source Strength Multioliers by Tine Step

.
Scurce T~ Step 1 T Step 2 I Step 3 T Step 4

::o . 20 yrs 3 yrs 7 yrs 3 yr s

1 1. 1. 1. O.

2 1. 1. 1. O.

. 3 1. 1. 1. O.

4 1. 1. 1. O.

5 1. 1. 1. O.
,

i
~

'

5 1. 1. 1. O.

7 1. 1. 1. O.

S 1. 1. 1. 1.

9 0.9 1. 1. 1.

10 0.9 1. 1. 1.

11 0. 0.S 0.8 1..

.

12 0. 0.8 0.3 1.

- -
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11. Source Tern Calculations

?.ef s

Source No. 1 - Ore ?cf A::ivities
.

Dust E=ission fro: Truck Dunping-

.0, xg,o.,, ore . . , -,

-pg 20= 1 ...

Dust fro: Fren: End Loader Operatica 1-pg 29-

- The reference gives .025 kg/MT for loading ere into a truck.
But clearly nos of the dus: =ust be generated ehen :he lead
is dropped. In the present case, discharge is not into :
truck, but into the hopper of the crusher building, which is

- described.as See::e No. 2. Therefore, it is ressenable to
assure 20* of the above figure is critred on the Ore Pad,
o- .005 k;/MT ore.

. su s . .c . . 2., 3 1 ; c .._. O ,,. ,. .a ._ < ,,. n
. ... _ . . e..

No emissi:n values are re; rted, so an es:L ate .ill be cade
frc: the .025 kg/MT value reported a'aeve fer f ront end 1cader
operation. The dozer handles only 200 M-/ day, cc pired to 430

-itT/ day f ar the loader. Also, the do er is used onif 6 conths/
ye, ec pared to 12 for the loader. Finally, we use a reducti:n

- , gecause tne sa erta.1 4 s not cropped. 2aere: ore,
.

factor c: 4 o -

.. .

we estimate:

x 7.,0 6 1k- '0
*20 x2 x . = . 003 kg/M.'.025 $.a .

To:a l fres Machinery on Ore Pad =
.

.01 + .005 + .003 = .013' kg/MT ore - -

Ore Processing Eate, MT/d = 430.0 2

Days /yr operational = 346 2

Ore Processed, MT/yr = 143,730

Total Dust fres Machiner/ on Gre ?ad =
- v-

.013fpx145,730pi=2673kgly

2
,

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



- -
- - -

.

. P00R ORlGlNAl.
6

Refs
.

Ore activity, pCi/g = 132.0 2

2 s:/cre activity ratio = 2.5 2

5:urce Value. Ci/7 =-

(432.0)(2.5)(2.673 x 10 )(10 ,' Ci/pci) = 2.39 x 10 ' C'0
, -

f=

)

(Cre ?ad Windage is not included here. It is presented as
Source ro. 7. Raden free the ore pad is included with

Source No. 7.)

.

Source No. 2 - Hoppers and Feeders

Front End Loader deposi:s cre through a gri:rly rrer a hopper
which is a part of the dust-controlled crusher building. If
the loader were du= ping inte an open truck, an enission rate
of .025 kg/MT cre vould be apprcpriate.' 3ecause the naterial 1-pg 29
is dunped into a b ; hoe 3 equipped building, a reduction of

- 50% is justified; also, because 6 ncnths -cf the operation
takes place un' der very vet, saturated conditions, another 5C%'

reduction should be applied. Thus, dust e=issions are:

.025(jEx.5x.5=.0063kg/MTcre
...

A

k- "T o -12 C1
and Scurce 7alue = .0063 ggy x 143,730 "a x1080-{"i x 10( -

pCi

x 103 p- 1,01 x lo-3 _Ci.

KS- 7

Radon in this scurce:

Esti= ate 20". of the secular equilibriu= centen: is released: 2
.

En Source Value =-

f- -I 6 ,x 19-12 x .2 x 432 " = 12.9 2x 10143,750,

.
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Refs
Source to. 3 - Crushint and Grinding

Dust collection ef ficiency of a properly function ; baghctse
3

enceeds 99.57.. The NRC staf f downgraded estimated performanc? 9'
- for purposes of this source calculatien to 99", to account for

downti=e and other routine losses of efficiency. Ecwever,
Daan's crusher plant baghouse, rated at 12,500 cfe, was replaced
in 1980 by a new Fabri-Pulse collector rated at 13,000 cf=.
Furthernare, routine procedure is to shut doun the crusher oper-
atica when baghouse maintenance is required. Ender these cir-
cu= stances, Dawn believes the 99.5% value is justified. 4-pg 20,

3ased on Sears, et al, we estimate .003% of the ore crushed 5-pg 4,
becomes dust to the enhaust air ventilation flow. Actually, Par.1
this is conservative because Dawn ore may be expected to average
more than 6% toistur a (upon which Sears' value is based) .

4

The release rate to the atmosphere is then:

148,780 r'T- x 8 x 10-5 x (100 - 99 5) = .0595 i'T--
"

=

y 100 y

IEE pC1 Cix 1030 196 [h: : 10-12..
- - -

.0595and the Source Tern Value =
pC;.y g a

6.43 x 10-5 gify=

Grinding is done wet, and makes no significant contribution to
this source term.

i

Radon from Source No. 3 is taken as the same value as from Source-

No. 2, for the same~ reasons, wit'h the minor difference that the
co=puted value in that case, 12.85, was rounded to 12.9; in order
to prevent accumulation of rounding error, it is now taken as-

12.8 Ci-.
Y-

Stack exit velocity*

18,000 cfs.Ventilation exhaust rate -

9
- Stack cross section = 3.69 ft'

Noninal exit velocity, s/sec =

3ft min a 1
= IS'000 x x x *

=in 60 sec 3.2808 ft ' 3.69 ft-,

24.8 =/sec=

.
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Ref:
.

19.3 - 20.7 n/sec 6"easured exit velocity =

20 n/secValue selected for MILDCS calculation =-

Source No. 4 - Fine Orc Storage

Fcr totally enclosed conveyor transfer points, uncontrolled
esission f actor enployed by Colorado Air Pollution Centrol

,

Division, Dept. cf Health, is .02 lb/ ton (.01 cg/MT) for
each transfer point.

Da n uses 2 transfer points in and 2 out, of dry crushed cre.

,.- >-

Therefcre, esissica f actor should be 4 x .01 = .04 "' ''g.'

MT ore
-

Efficiency of control of these emissions is esticated to be
30", probably a conservative value, since all of the -trcnsf er
points are inside the nill building, in a partitioned-ef f
secti0n of it.

. s-. .

.04 $5 x 143,780 22- x .2Quantity cf Dust Enitted =

hi y

1190 kg/y=

-12 CiP 0 E x 10Source value, Ci/y = 1030 x 1.190 x 10-

g y pCi
,

. . ..

1.29 x 10-3=

. . .

Again, the radon source teen is estinated to be 12.9 Ci/y-

for reasons given for above unit operations.
,

-
. .

Scurce No.'5 = Yellowcake Drying

(Yellowcake Packaging is treated separately, as Source No. 6)

94.0" 7Recovery rate of C 0, =
3o

Y.C. Production Rate =

't- W143,730 Li x .1537. x 94.0- 214.0 1-- 2=

y y
.

where 0.153" is the average ore grade.

t
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Refs
.

daes h ,,a., h- o
' -

, , .,

scerat.,nz .,;:e = ,4:, -

x 24 = < . _
-

4 s
yr day yr

Heurly Production Ra:e =

214.0 MT/v
.0,v, c. . ,f .n,,_

= = ,

,124-, h/y

a

Particulate e issien rate, reasured = 6.79 x 10-^ kg/h 9

.

Dryer release fraction =

6.19 x ,0-,. . t ,1=e
.

2.29 x 10-3. ,

= =

.020 x ,O'. . g / ,a
,

eA

'_ Y.C. 2nnual release from dryer =

214.0 2"1 x 2.26 x 10 s 4.Si x 10-3 "12==

Y 7

U-233 part iculate, source ters = ,;

x 10-3 jE- x 10 is: x 3.33 x 10-7 g L[-e,s,
6 i

x .53 x .79= 4.s
, ...

.. = 1.03 x 10-3 Ci/y
r,

..

where .85 is the fractional U centent of U 033
and .79 is the reported Y.C. purity.

.

T Th-230 source :ers = 0.5% of U-238 source ters 5*

5.40 x 10-6 C1/y1.08 x 10-3 x .005 ==
.

0.1% cf U-238 source tern 5Ra-226 source eers- =

1.03 x 10-6.Ci/y1.03 x 10-3 x .001 =.=

Sa=e as Ra-226 1.03 x 10 4~ C1/y 5?b-210 source ter=- ==

20 =eters 8
t' Stack Heigh =

.

. ~
.
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Refs
a
.

Stcek Exit Velocity 4.6 n/sec 915 fps ' =- =

0Reden scurce ter: =-

Source No. 6 - Yelloucake Packaging

.030 MT/h 2Hourly Y.C. Production Rata =
,.

Particulate emission rate, seas 2 red '

4.S5 x 10-4 kg/h 9-=

Packaging release fraction =

,

4.85 x 10 ~ kg/h 1*6~' x ~'O-5= =

.030 x 102 kg/h
'

Y.C. Annual release fro: packaging stack =

.

214. 0 r"l- x 1. 62 x 10-5 -3 r"e-3.47 x 10= =

y y

U-233 particulate scurce ter= =-

O
C13.47 x 10-3 EE x 106 1 x 3.33 x 10-7 - x .85 x .79=

* - y MT g b,-223
,

7.76 x 10-* C1/y=

where .35 is the fractional U content of U 033
.

and .79 is the reported Y.C. purity,
.

0.5*. o f U-238 value 5Th-230 source ters =-

3.88 x 10-6 Ci/y7.76 x 10-4 x .005 ==

s

0.17. of U-23S value, 5Ra-226 source eers =-

7.76 x 10-I Ci/yr
7.76 x 10-* x .001 ==

7.76 x 10- Ci/y 5sane as Ra-226?b-210 source ters ==-

C

11 =eters 8Stack Height =

.

k

s

egg gg e _ -Mehe++* 'me hG Nh Mere __ e+6 ' ''*'*"# *+ - * * " " ' -'
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Refs

11 ncters/se 936.3 fps3:ack Exit 'Jelecity- ==

0Radon source tern =-

.

Scur:e 2;o. 7 - Ore ?ad *.iindage

242.0 g/n /yr 2Dust enissica rate, une:ntrolled =

(, u . o.n c
-

,

55,000 =~ tailingsFad Area =

dus: loss
432.0 pCi/g rate)Ore A :ivity =

2.5:us:/ Ore ac:ivity ratio =

Control factor due to snow ec zer and precipitatien, 6 nenths,

.
.n~~< a- AwUm

Cent:01 fnetor due to ve::ing down :he pad, during the c:her
6 cenths, is 50

.

Average annual central.
,75", or=

Average annual cent:01 fac:c..

(Particulate Scur:e Strength
0.25!!altiplier, all TLnes:eps) =

( Source value (withcut ccatrol) =
..

s

e 2 pC4 -l' Ci
42.0 ,- x 55,000 m x 432 x 10 x 2.5^ '

a--y g pCi

-32.49 x 10 Ci/yr=

,

.

.
.

Radon release from ora stored on pad:
- pCi/n,'-see En-222

Release rate = 1.0 pCi/gn Ra-22o.

Radcn source ter= =-

p C '' 7 se- -l' C ^4 9

1.0 x 432 x 3.156 x 10 ' x 10 x 55,C00 n-~ =

g yr pCi

748 Ci/v.r=
..
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Source No. 3 - Abandoned Tailings Area

MILOO3 linits tailings areas, for calcu?. tlon purposes, to 0.1 km .

The actual size of the abanduned tailings area at Dawn is 59.2

acres = 0.24 km2 However, th: occa is presently covered by a 23

layer of acodchips nominally 2 ft thick. A conservative estimate
of the effectiveness of this cover, at present, is 97%, so that

* , ,

3% of .24 ka' .0072 km'Are . exposed to dustinga = =

,

Stace this is less than 0.1 ka , there is no need to subdivide
it into =ultiple sources.

1

When, in 1985, the permanent thick cover is in place, a very
conserva'tive estimate of its eff ectiveness is taken to be 99%, *

9
so that only 1% is exposed. We will retain the .0072 ka area
in the calculatien, and account for the threefoid future decrease
in area exposed to dusting by means of the part.'culate source

* strength cultiplier, which varies with timestep.

We will assign the timesteps as follows:

.

Timestep 1 Past Twenty Years

Ti=estep 2 1981 - 1934 Three Years (To Final Cover on,
*^ - - ' Source No. 8)

Timestep 3 1985 - 1991 Seven Yea;s (To End of Operation)

Timestep 4 1992 - 1994 Three Years (Drying Ti=e for
Sources Nos. 11, 12)

.

For Source No. 8, the values of particulate source -strength
cultipliers are:

TL=estep 1 1.000

2 1.000
-1

3 3.333 x 10

-14 3.333 x 10

.

*
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t

Tailings activities, pCi/g 2

U -233 62.1

Th-230 641.2

Ra-226 673.6

Pb-210 673.6

9.2% 2Fraction U to tailings =

95.0% 2yractica Th to tailings =

~~ Fractica Ra and Pb to tailings 99.S~ 2=

Annual average dust loss rate (from uncentrolled tailings)

2
420.0 g/s /yr 2

~

=

Dusting reduction f actor for water cover, toisture, chemical
S0.0" 2ag.ents =

. .

Dust / Tails activity ratio 2 2=
,

.?
Source Ter s (particulates), based on present area exposed
to dust erosion, before dust control factors are applied:

U-233 = (420 = -y) (62.1 pCi)(2.5)(.0072 km )(10-6) = 4.69 x 10-4 C4
g - 2 2

g yr

g . *

s

where 2.5 is the Dust / Ore Activity Ratio 2
-6 Ci m

and 10 is a conversion fector =
pC, x , 32g

.

Th-220 = (420)(641.2)(2.5)(.0072)(10-6) = 4.85 x 10-3 Ci/y-
.

. .

Ra-226 = (420)(673.6)(2.5)(.0072)(10-6) = 5.09 x 10- Ci/y-

.

-3Pb-210 = 5.09 x 10 Ci/y (Sa e as Ra-226)-

Coordinates x, y, z of Source No. 3 were deter =ined by dividing
it into three sub-areas of simple gec=etric shape (rectangles,
triangles), locating the center (centroid) of each, and calculating
the coordinates by

EXi A4 _ E 71 A4 _- r z, A,
"

E. * I* EAIA eat if

*. -

.
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Ccordinate values are:

-0.39 kmx =

-0.52 k=y =

+3.3 km; : =

9
pCi/n'-see Rn-222

1.0Specific Rac.on Ilux
.

=

pCi/g Ra-226

5 259.2 acres = 2.396 x 10 mC Area for an calculation =

Radon Source Term =-

.

(1.0)(673.6 pc )(2.396 x 105 ' 7 se-)(10-12, , ' Ci/pci)m')(3.156 x 10." =

S i

3 C#
5.09 x 10 2=

y

!
'

.

.

Source No. 9 - Inactive Tailings I

. Preparation of a new subgrade tailings disposal area is now
.

underway, and it is contemplaced that within a few months, it*

will be in use. The disposal area previously in use (designated
as "Present Pile Area" in the August 1960 Radiological Assessment

*

-performed in the course of obtaining a license amend =ent author-
, icing the new disposal area) will be allowed to dry, and as it

'

does, the exposed surfaces will be covered initially with a one-
,

foot layer of earth, or by a, chemical stabilization technique,
with the objective of controlling dust emission. The permanent

-cover will be designed in accordance with the NRC Mill Licensing
Requirements -(FR October 3, 1980, 65521-65538), Appendix A, and
its counterpart in- the regulations of the State of Washington,
or whatever revisions thereto =ay be in effect.

Since the disposal area used recently cay no longer be in use
- at the'ti=a the Dawn license renewal application is reviewed,

we have changed its name, in the interest of clarity, from
Present Tailings Area to Inactive Tailings Area. Similarly, we
have changed the designation of what, in the August 1980 assess-

I =ent was called Future Pit Area to New Tailin;s Area.
.

+

-
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Since the-Inactive Tailings Area exceads 0.1 k=', we have
arbitrarily subdivided it for MILDOS calculatica purposes
i:::o two. par:s, locating a et 'ter and represen:ative ele-
vatica for each. As with Source No. 3, the calculation of
coordinates. is based on ratics of : x. A /: A , where the11 .

- xi (or y, or :g) are taken fro: st=ple gec=etric shapes
into which the overall area has been divided.

- For Source No. 9 (Inactive Tailings I)
9

0.095 k:t-Area =

9
x = -0.57 k=~

,
p s

y = -0.40 c=

. z = +1.0 m

, Ifficiency'cf Dus: Control:

During the transizion, when this site ceases to receive
tailings, is allowed to dry, and a che=ical s nbilizer or a
one-foc cover layer of earth is applied, we asc c=e there
vill be a snail zone which is no . longer ve: encugh to p,reven:

- ~ dusting, and to which the cover has not yet been applied.
This zene is estina:ed to be 10% of the area.

During the interis period-'1932-1984, when the transition
to use-of the new tailings area has been =ade, and the stabi-
lizer or one-foot ea th cover is in place, we esti= ate only
2% of :he area vill be exposed to dusting. When, about 1985,.-'
the final thick c'over is in pla'ce, we assume 0.5% as a =axi-- '.

,

very conservative esti= ate of the area exposed to dusting.
.

Sc==arizing:
.

Ti=estep 1 1931 (Transitica 107 exposed* =

Ti=estep 2 -1982-1934 (IE.:eri=) = 2% exposed
^

~

.

Ti=estep 3~ 1935-1991~ 0.5% exposed=

Timestep 4 1992-1994 0.5% exposed=
,

.Following the practice of NRC in the Augus 1930 Radiological
Asse a=en:, we retain :he full area of .095 k=;- for calculation

,
~ of tl.1 source ter= table, and apply the above centrol values by

=eans of particulate source strength =ultipliers. These are:.

- 'For Ti=estep 1 .100
Tinestep 2 .020

*

Timestep 3 .005
Timestep'4 .005

-
:

. . .

w w 1

-v.
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These particulate source strength multipliers take into

account caly the reducticas due to areas no longer expcsad.
In addition, it is appropriate to state the degree of reduction
due to vetting. Conservatively, this is taken as 500, since

. snow cover and saturatica due to precipi:ation are a::pected 6
~

=onths of the year. The "terall ecntrol value* I?3#~iC'l'I"
senree =treneth ultiolie sT are then

Tinestep 1 .050
Tinestep 2 .010
Tinestep 3 .0025

,

Tinestep 4 .0025

The fraction of U to tailings has decreased, co= pared to
the Abandoned Tailings areas, because of increased U recovery.
Based on 1930 production data, it is:

_.

6.0%Fraction U to tailings =

pC4Thus U-238 activity = 62.1 x 6.0/9.2 = 40.5 ,'
5

.
Other parameters remain unchanged:

'

95.00 2Frae: ion Th to tailings =

99.8% 2-Frac: ion Ra and Pb to :ailings =

Annuti average dust loss rate (fros uncontrolled 2
,

tailings) = 420.0 3/n'-yr .

.

Source ' Terms -(? articulates), before dust control factors are

applied:

-3 Ci
2-

-

-12 C'?) = 4.04 x 10
-

3
- 6'

U-238 =(420 M -y)(40.5 'oci)(2.5)(.095x10 m~)(10
'-
- -

' - -- --

g pC.
,

y

6 -2
Th-230 = (420)(641.2)(2.5)(.095 x 10 )(10-l'') = 6.4 0 x 10 C1/y'**

.

6 -2
_ Ra-226 = (420)(673.6)(2.5)(.095 x 10 )(10-12) = 6.72 x 10 Ci/y-

. -
_9

Pb-210 = 6.72 x 10 ~ Ci/y (Same as Ra-226)-

2pCi/n -see Rn-2221 Specific Radon flux = 1.0
o; pCi/ g Ra-226

:
%

6 ^

6
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Rador. Source Tar = =-

6 2 1'

= (1.0)(673.6)(.095 x 10 m )(3.156 x 107 see)(10 ~~ Ci )
Y PCi

2.02 x 10 C1/y=

.

'

Source :*o.10 - Inactive Tailings II
.

This has identical parameters to Source No. 9, except for the
coordinates, which are:

-0.79 knx =
,

-0.62 h:y =

z- = 32.0 m

.

. .
=

Source No. 11 - New Tailings 1

The New Tailings area exceeds the MILDOS limit of 0.1 km ,
.tnd is therefore subdivided for calculatica purpose into two

,.

parts, Sources No. 11 and No. 12. For No. 11:-

,

0.041 kmArea =

x = -0.91 km
I -0.81 ks_y =

'

* - z ' =- 6"s (1739' Average elevation 10-pg.5
of area)

. .

'

( Efficiency of Dust Control:

From the start of use, in 1981, and through its operational
period, the new tailings facility provides. for complete cover
of tailings by-water, 1.e., the pool will extend over the entire
area. The capacity of the facility at the present milling rate 4-pg.81

( is sufficient to accommodate approxi=ately thirteen years'
4

.C
.

y - v -
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productica of tailings, which is in excess of the indicated
available ore. Therefore, no exposed tailings beach will
exist.during the life of the mill. Making some provision
for occasional spills, we assume 1% of the area is exposed
to dusting, but since spills will be cleaned up, this should
be reduced by 807., providing:

Net overall control factor (particulate
.01 x .20source strength multiplier) =

2.x 10-3=

i This applies to Timesteps 2 and 3. (During Timestep 1, prior
'

to use of the New Tailings Area, the multiplier is of course

rero.)
,

i

Furing the Drying Period, Timestep 4, the area will be fully
1.00exposed, so that the multiplier =

,

Tailings are projected to have the following activities,
lower than those of tailings deposited earlier, because of
' declining ore grade:

U-23S 26.0 pC1/gs 2
.,

.Th-230 410.4

Ra-226 431.2

Pb-210 431.2
~

rhe U-238 value above reflects.a decrease in the fraction-

f ~'' of *2:anium reporting to the tailings pond, based on 1980 produc- -

tion data, from a former value of 9.2% to the current value of
6.0%. Thus:

6.0%Fraction U to tailings =

Fraction Th to tailings = 95.0%

.F.raction Ra and Pb yo tailings = 99.8%*

. - Source terms (particulates) based on full area, before source
- strength multipliers for % . exposed area and % dust cont:31 are

, - applied:

e 2 -3
m -y) (2 6. 0 pCi)(2.5)(.041 kn )(10-6) = 1.12 x 10 Ci/yU-238 =(420- *

2 .g

-2Th-230 = (420 _[, )(410.4 ES1)(2.5)(.041 km )(10-6) = 1.77 x 10 Ci/y- -
r, -

S--

,

f

.. .s
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' '

22-226 = (420 _.*y)(431.2 "C*')(2.3)( . 041 k=') (10-6) = 1.36 x 10 ~ Ci/y
-

- -

_

-2Pb-210 = 1.36 x 10 Ci/y (Stne as Ra-226)-

Radon Source Ter=:

Since there vill be no exposed beach, it,is inappropriate
to use the specific Rn-222 flux of . ' O pCi/='-see En-222-*^*

pCi/ g Ra-226
,

used earlier for the tailings areas not c:nvered by va:er. Tanner
used 2.2 x 10 " as :he value of D/? for =ud with 35~ noisture, 5-pg.G-13-

. .. . . which leads to the specific raden flux csiculation:

k.

J. = [Raj c c (1 D/P) x 10: 5-pg.0-12
,

Equa.(16)

- 'l(0.2)(1.6) l(2.1 x 10-6)(2.2 x 10 ').h
A- L-

I Ra. x 10- =
- -

.

I.Ra.l(6.33 x 10-3)
. . --

=

,
-3.pCi/='-sec R -222

We vill round this to 7 x 10 ,
pCi/g Ra-226

i from which:
* *

-
- -

*
- -

|

= ) (3.156 x 107 se'-)Radon s'ource Ters = -(7 x 10-3)(431.2)(4.1 x 105 '-
'~--

y

-l'' C' 1
(10 . pC,') 3.91 x 10 C1/y.'[|

,

=
.

,

.

& ,

-

.

- + - .

.

W

t
s

'

;.. ' - *
,

,

L -
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Seur:e No. 12 - New Tailin3s 2

Discussi n of the re aireder of the nev tailin;s crea, designated
here New Tailings 2, is identical to New Tailings 1 (5:urce Sc.
11), excep: that:

,

Area = .059 k=~

x = -1.00 km
-

v. = -0.o S .c=

5 :'

: =

Since the area didfers, the par:iculate and raden source ter:s
are rece:puted :: reflee: this change, giving:

'

?articula:e Scurce Ter=s:

-31.53 x 10 Ci/vU-233- =
.

_'
2.97 x 10 ' Ci/ -Th-230** =

.

t -,
3.12 x 10 ' Ci/y -Ra-226 =-

_9
3.12 x 10 ' Ci/yPb-210 =-

1
6.57 x 10, Ci/y7

*
-- Raden Source Ter= =

-

.

a

e

e ,

le

+

..

4

e
+

?

tm._ _ j -
__ __
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!!I. Receptor Ccordinates

A. Neares: Recentors in the
16 Cencass Directions

The 16 cc pass directions are listed below in c:dar of frequency
with which the wind blows toward (not from) that direction. Average vind

! speed is also listed, and where several secters have the sane wind direction
frequency, they are listed in order of decreasing wind speed.

Nex:, the nearest receptor in the stated direction is identified,
. dellowed by his coordinates. Where the nearest receptor in a given directica

is located outside the 1 =ediate =111 vicinity (described under Table 3),
coordinates are emitted, but the approxi= ate distance of the recepter from
the =ill is given.

Frequency Speed Neares: x y : Distance
Cirection % =ph Recenter kn km kn k=
1

1 NE 17 11.7 R-17 .52 .69 -2. .86

2 :P.E 15 11.5 R-129 2.2

3 SW 14 5.9 R-154 2.9

I- 4 WSW 8 6.3 R-161
~ '3.1- + -

5 N 7 S.3 R-28 .11 .68 12. .69
. .

6 ENE 6 10.4 '- R-16 . 8 '2 .48 -2. .95

7 BC.V 6 7.8 R-27 .14 .64 12. .66
f-

8 NW 6 7.1 R-19 .70 .56 -5. .90

. 9 SSW 4 5.8 R-107 4.1
10 WNW 3 5.7 R-31 1.36 .32 -31. 1.40

lCL W 3 5.5 R-165- 2.50
b 12 E 2 7.7 R-5.' .89 . . 07 - 5. .89

13: -ESE 2 7.5 R-3 .64 .31 2. .71

14' S 2 '5.5 R-109 2.3

15_ SSE 1 6.1 R-1 .42 .62 3. .75
.

16 SE 1 .5.9 R-2 .44 .45 2. .62

.

4

e

- __s_
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3. All Residences in I =ediate
Mill Vicinity

The i==ediate ficinity is that shown en a Dawn Mining Cc=pany
large-scale =ap (l" = 300'), which extends to 1.25 k= north of the =111,
2.1 h= to the east, 2.4 km to the south, and 2.4 k= to the west of the
yellowcake dryer stack.

-
.

- Residence Distance x y z
::o . Direction (km) (k=) (km) (m)

R-1 SSE .75 42 .62 3.
R-2 SE .62 44 .45 2.
R-3 ESE .71 .64 .31 ?.
R-4 ESE .88 .86 .19 5.

3
~

R-5 E .39 .89 .07 5.

R-6 E .97 .96 .14 1.
R-7 E 1.08 1.06 .18 5.
R-8 E 1.59 ( l.53 .17 9.

_;. R-9 E 1.70 ' 1.66 .35 8.
~

R-10 EN" ' ,7 4 1.69 41 7.

R-11 ENE 2.14 2.30 .75 6.
R-12 E 1.33 1.31 .24 2.

R-13 ENE 1.32 1.25 .43 3.
R-14' E 1.18 .l.16 .24 2.

' *R-15 - ENE- 1.04 | .97 - .33 1.
'

i

| . 82 ., . 4 3 -2.R-16 ENE .95.

R-17 NE .86 - .52 .69 -2.

R-18 NNW .85 .43 .73 -2.

.~
R-19 NW .90 .70 .56 -5.

R-20 10 3; 1.05 .58 .88 -2.

R-21 NNW .98 .44 .88 -2.

R-22 NNW ' .99 . 31 - .94 -3.
R-23 ! Cal .82 .32 .75 -4.-

( R-24 N 1.17 .01 1.17 -1.
R-25 N ~1.17 .10 1.17 1.

, , R-26 3C37 1.21 .34 1.22 11.
R-27 -!C24 .66 . .14 .64 12.
R-28 N .69 I- .11 .68 12.
R-29: }C3i .68 .14 .67 12.,

.,
.

R-30 NW. 1.39- -1.02 .94 -6.

.

h '

z'
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Residence * Distance x y :

No. Diraction (km) (km) (ka' (m)

R-31 LON 1.40 1.36 .32 -31.
.93 .65 -12.R-32 NW l.13 6

R-33 ENI 1.74 1.56 .77 4

R-34 NW 1.47 .86 1.19 11..

R-35 INE 1.75 1.55 .81 4.

R-36 E 1.73 1.70 .34 9.

.

C. Coc=arcial Receptors and

Other Stations of Interest
in I==ediate Mill Vicinity

- C-1 Store ESE .78 .75 .22 4.
C-2 Store. E 1.68 1.65 .33 8.
C-3 5: ore E 1.33 1.31 .25 2.

- -C-4 Store ENE 1.01 .88 .49 1.
C-5 (Fence Post NW 1.27 .85 .95 -4.

Factory)

Air Sa: pig. Stat. 1 S'? 1.50 -1.20 -1.03 -6.

.tir Sa: pig,Sta.t. 2 NE 0.86 Same as R-17
Stat.2, Direction, NE 0.36 .22 .29 -2.

Nearer
Stat.2, Direction, NE 1.36 .82 1.09 -2.

.' ' Farther- . .

' Grazing Aiea 1 W 2.03 -2*.03 .11 -37.

Grazing Area 2 3RM 1.26 .45 1.I ? 11.
Grazing Area 3 N .80 .16 .78 -10.*

Grazing Area,due S . S 2.00 0.0 -2.00 -36.-

.

D. Specific Towns and Cities
.

Spokane SE 41.88 33.3 -25.39 140.
Springdgle 20G 16.46 4.36 15.87 145.(

. Deer Park E 27.72 26.98 6.35 O.

Hunters NW- 36.07 -27.78 23.01 0.
Wellpinit W 11.99 -11.80 -2.10 0.

Davenport SW 36.79 -24.10 -27.80 0.
,

'- Rearden S 26.98 -0.3 -26.98 0.

k

--_ _ _ _
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E. Mill and Tailin22
- -

.,
- - ? nd ?recerty Boundaries

M V Z
,

(IC) ('r'n) ("1)

a - Si.e g .1:.as , e.s C'.n J ~ C. .3s s.

a A. . i.
_1 q*

i a 4 i .1 , e. . .t-. ?.~, . ,, > i_.; .. . - - .

Mill, E 3cundary 40 0. 1..

Mill, SE Boundary 40 .37 0..

Mill, S Boundary G. -1 . 01 6.
:lill, '4 Soundary -1.22 0. -6.

Tailings, !! Ecundary .54 .25 -2.

Tailings,'r,I 3oundary -1.22 .25 -6.

Tailings,'J Ecundary -1.22 .59 -S.
Tailings, S Boundary .32 -1.02 !. .
Tailings, SE 3oundary .32 .91 0.

.
.

. e
,

e

d

.

*

%

e

.

?

e

_ gg.w ow, i%e-
= em e = we a 3m m 9-W 99e ey a gh wM W 4 a+6 Fhh63 hpNQw
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I'l . Poculation Distribution by Directional Sect r
and ?.2d ial Increnant , to a Distance of Eight

z".iloneters fren the Mill

0-1 1-2 2-3 3-4 4-5 5-6 6-7 7-8
b b 'm k:n b b b b

. . .

:; 2 3 7 2 0 0 0 0

m;I O 2 12 0 3 15 16 18

'0 5 4 7 6 6 6 14 11

E';I 3 17 2 0 0 0 0 0
.

I 6 13 0 4 11 0 0 0

ISI 6 0 0 2 3 0 0 0

SE 5 0 0 5 14 11 5 16
.

.

SSE 3 0 0 0 13 9 0 21

S 0 0 5 0 0 0 9 29

S S*J 0 0 0 0 12 0 8 11

5

SW 0 0 1 0 3 0 0 9

WSW 0 0 0 14 3 0 0 0

W 0 0 16 15 3 0 18 42

L
W:74 0 6 13 5 0 0 0 0

;'4 4 9 6 0 0 0 0 0

T.J 20 16 13 3 0 6 3 0

_
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V C..aracteristics of All Indiciduals Residin:;
*;i-hin One :.il:r.e er of the Mill

: A.antal Consu:ption * Le :21. C r ? .,

c f * ne o f Loc.. !!-r " r e .nl_ Feed for c' Local Teed*
.

*'hich is ?a st are Cris a-a \ec. F_. w l F*rs ! _<ef C:5er.A t.- Sex 2: * C.*e :e PA a : *na_ m53. -

?-1-1 :s F 6)

-2 3 ? to 3 0 0 No: App 1'.c25.e n.2.

-3 2 M 60 )
'R-2-1 26 M 60

-2 25 F 95 1

*
-3 3 S0 O 0 O n.a. n.a.

-; 3 95

-5 : 95 e

R-3-1 51- M 65 )
~' 50 7 1^0 :

> 100 100 100 - 1 00 23 20j3,3 ;. 3
-4 12 M 30

R-4-1 61 M 75 1
50 0 0 - 50 -

-2 16 M 75 [
R-5-1 77 T 100 0 0 75 n .a . n.a.

7.-6-1 35 M 40 T,

-2 25 F 95 j*

-2 14 M 3J 10 100 25 50 - - n.a.
I-4 11 M B0

-5 6 F 3) )
E-le-1 47 M 35 ]

-2 22 M 55 ( 25 0 50 r.a t kro-n n.k.

-3 17 7 70 !
R-17-1 30 M 60 )

t -: :t r 75 +

-l' * M ?O ( 15 0 * - 0 - 0
-4 5 e 75

-5 2 F 75

R-15-1 31 M 30
-: 23 M SO O O O n.a. n.a.
-3 22 M $0

|-4 15 F 95,- ,

R-1+-1 50 M 75 .
.

' 43 ** 90 0 0 10 n.a. n.a.
-3 19 75 |
-4 17 75 /

R-21-1 20 M 30 0 0 0 n.a. n.a.

X-22 1 23 M 60
-2 19 F 60 0 0 0 n.a. n.a.

-3 1 M 90
'

R-23 1 32 50 1

-2 25 50 .

m . 90 0 50 - - 30 50
. -3 7 20

-4 5 90
-5 2 50 )

R-27-1 29 M 90
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:ates: R-2 is the neares residence, at 0.62 km SE.

R-17 is the nearest residence in the prevailing win direction. at 3.36 ks NE.
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