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' #RE: License No. SUA-1470 Q,0 4

2 99 y s, /
Docket No. 40-8902 /g |g < -

8
..

'Dear Mr. Hall:

' Enclosed is the response to Question Number 5 contained in your May 30,1990 letter regarding 1

- ARCO Coal Company's March 1990 Reclamation Plan. His response concludes ARCO's
response to the fourteen (14) NRC questions related to the technical aspects of the Plan.

inis response to Question Number 5 is accompanied by the appropriate revised text and tables. =I

_ Please substitute these pages into the 1990 Bluewater Mill Reclamation Plan to maintain a-

,.

stand alone document.
,

1

We look forward to approval of ou Plan in the near future.= Should you have any questions-
or wish to discuss this information, please contact me.

,

Sincerely, I
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3 i ARCO COAL COMPANY !

'

1990 RECLAMATION PLAN ' .;

c RESPONSES 'ID NRC QUPSrlONS,

i.
'

. Question 5 - The February 1990, cover thickness analyses submitted in your March 21,
y 1990, plan are substantially. different fromithe cover thickness analyses
"

previously submitted. The most significant differences are in the physical-
. property parameters for the slimes portion of the tailings data.- Your .-
consultants' February 1990, report does not provide sufficient justification as :>

g
~

to why these parameters were changed. As the changes that were made are
m :not conservative, additional information will be required before NRC can - '

concur in designs. Please provide a more detailed assessment of why changes ,

were made in the physical properties applied in the models.

Response 5 The change from the 5.2-foot radon cover thickness in the 1986 Reclamation=
,

Plan to the 1.7 foot thickness contained in the March 1990 Plan, is due' to
the layering of berm sand ta:Sgs, evaporation pond residues, and windblown
tailings-contaminated soils as fill on the slime tailings area. The layered fill
is described in detail in the current plan. The fill serves as an effective 1
means for attenuating the radon flux from the slime tailings using other, less
contaminated materials. The result is that the radon attenuation afforded
by the fill materials reduces the amount of clean radon barrier borrow
needed to complete the attenuation of the radon flux to the 20.pCi/m%ec
design requirement.

IYour observation that the physical properties used for the slime tailings
'

differ between the previous submittal and .the current plan .is correct.
However, those changes were not influential. in regard .to the dramatic !

reduction of the radon barrier thickness. That reductioriwas due to the !
'

layered fill, as discussed above. To demonstrate that this is the case, we
a have rerun the RAECOM model using the old physical properties for the

slime tailings. The area-weighted radon barrier thickness that results is 1.8'
feet, assuming the same layered fill above the slime. Thus, the layered fill
accounts for 3.4 feet of the cover thickness reduction, while the changes to
the physical properties account for 0.1 foot of the reduction. Table 1. 3
summarizes the two sets of physical properties assumed for the slime tailings
for easy comparison.

Since both the 1.7 foot and the 1.8-foot radon barrier thicknesses fall within *

the 2 foot thickness planned for constructability, the actual impact of the L

changes to the tailings physical properties is insignificant. We will agree with
yots review of the slimes cover and will use the more conservative physical
properties (the original values). The radon cover over the slimes will be i

between 1.8 and 2.0 feet. Enclosed is the revised Figure 5.4-1 and Page 23'

to be included in the 1990 Reclamation Plan. Also attached is Table 5.4-2
and Table 5.4-2A which give the revised cover thickness requirements using

1

o
1

- . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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the original physical properties for the slime tailings. He output sheets from Y['

the RAECOM runs are included with this response and should be insertedi *' ' '
,'

into Appendix C of the 1990 Reclamation Plan. !
'

,. ,.

{' The physical properties for sand and mixed tailings are _the same in the
current plan as~were used in previous submittals? The changes in cover 1 /,

,

fthickness in the sands and mixed areas are due to factors other than tailings;
_

a properties. In the sands area, the change is due.to'both the use of the more -

, ';P - extensive ~ set : of borrow soil radon difTusion ' coefficient measurements '

- developed since ; the 1986 - Plan, : and 1 the use of a, cover compaction , <' '
<

specification of 95% of Standard: Proctor, rather than.the 90% previously . t

specified. In _the mixed area,'those factors also applyiand, in' addition, a5 d
portion of the area is to be covered with the layered fill as described above.-
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. TABLE 1
,

i

SLIME TAILINGS PHYSICAL PROPERTIES |

13 ,

\ j: a

|"' 1986 VALUES 1990 VALUES.
t.

,
4 ,j'

1

.s

. .

.,

1 Density, g/cm) 1.56 1.41' ;
Moisture, .% .22.0 30.0 1

42.2 48.5 - 1Porosity, %;
. 2 . 0.0011- 0.00088

'Radon Diff., cm secf
i' Radon Emanation 0.20 0.20--
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TABLE 5.4-1
.

..,
'

PARAMETERS USED IN COVER THICKNESS CALCULATIONS ~-
;

-Moisture Source Term Emenation Density Diff.
Material Porosity % (pCi/g) - Coefficient '. g/cm' : Coefficient :

. _

Cover Soil 0341 9.5 - ' 1.0 ' .20 1.78 0.01390.i

|

| Windblown * 0375 9.5 ' 34.0 32 1.68- 0.01400
1

Evap. Pond 0375 9.5 71.1 .17 '1.68 0.01980
90% Compaction

Evap. Pond 0.445 9.5 71.1' .17 1.49 0.03200
80% Compaction

Berm Sand 0.470 8.0 157.0 '.20 1.43- 0.03500

Tailings Slimes 0.422 22.0 * .20 1.56 0.00110

Mixed Tailings 0.411 15.0 * .24 1.59 0.00850

'.20 1.61' .0.02500Tailings Sand 0.404 8.0 *

*The source term for the tailings varies with depth.
See Appendix C for values used. -

Rev 7/17/90
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-
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.

~

.

.
.

.. . .3
'

.l_ . RADON BARRIER COVER THICKNESS REQUIREMENTS' l

. . .

, ,

W]1

>w. .

' PILE /SUB-AREA -. AREA COVER THICKNESS (ft)
(acres) I

,

< i

Main Tailings (Slimes)i 75.3 1.8 '
-

g
|
|

i

' Main Tailings (Mixed) 66.0 5.0 l
'

1
|#t

..

. Main Tailings (Sands) . 114.0 3.4 j
<

Acid Tailings 27.0 6.6'

_ (Additional)-

f,. .\ .i

- 'N2L Carbonate Tailings - 43.0 7.8

(Additional) - -|

. .

West (Additional)
.

11.0 8.0 1Carbonate Tailings.
'

.|

l

.

. Carbonate Tailings 2.8 12.1 |

:j " South -

1

- : Stockpile Area 70.0 1.0
|

,

.:, .
-

I

Plantsite 88.0 1.1

|
i

|
|

|
.1

|
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TABLE 5.4-2A

. . -
- RADON BARRIER COVER THICKNESS REQUIREMENTS c)

I

d

COVER THICKNESS (ft) .
>

'

AREA- AREA WEIGHTED INDIVIDUAL ~~ ~l

PILE AREA / SUBAREA- (acres) AVERAGE AREA |

'|

1. Slimes . '75.3 1.8

a. fill 9.311.3 ft. 29.7 1.6 )

b. fill 7.3 9.3 ft. 30.0 1.8 - I
c. fill 5.3-7.3 ft. 11.8 2.1 -|
d, fill 3.3 5.3 ft. 3.8 2.5 )
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F4tCDRI.I'A5

1 CAlt 111Lt ARCO RUlWATER R!LL: SLINE + PERM EAND + (tFND+WN!%hl 5.3 7.3 Fi
C110M FLVI * O pC1/s'2/stt

i

AIR CONC. * O 901/1 FILE: du?26.FLI l

Dant LAYER I FLUI * 63.'4 pC1/e'2/l 141Es07-16-1990

LAYtR 10 THittht$5 ANUITED 10 6IVE FLUI 0F 20 pC1/e'2/s At 10P $URFACE OF LAftR 10 TIME: !! 22:41 I
)

THlCL PDR- M0lli Ra 226 DENS!!f It!FF C0tF Rh FLUI Rn CONC.LAYtt (te! Ollif til (pti/0) t.F. Ig/ts 3) (te2al
..... ....... .... .....'.. ....'....19C1/e

.......'2/61
(pCitts'il Rlt

LAYtR DitCRIP110N..... ..... .....
.

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

10 $3.4 0.341 9.5 1.0 0.20 1.78 0.01390 20.00 0.0 0.633 COVER Mt 510 FROCTOR I9 54.9 0.375 9.5 34.0 0.32 1.6B 0.01400 25.87 31.6 0.6R$ WINDRONN 901 $1D PROC 10R
'

B 60.9 0.375 9.5 71.1 0.17 1.68 0.01990 23.97 $6.0 0.665 EP RISIDut 901 STD PROC 10R7 36.6 0.4 0 9. 5 71.1 0.17 1.49 0.03200 30.17 87.3 0.765 EP RESIDUt 901 Sib PROCTOR !6 39.6 0.470 8.0 !)7.0 0.20 1.43 0.03500 47.76 104.3 0.820 lithM$AND$01STOPROCki

*

$. 61.0 0.422 22.0 434.0 0.20 1.56 0.00110 103.59 -190.5 0.198 Stint
*

4 61.0 0.422 22.0 424.0 0.20 1.56 0.00110 5.58 287.6 0.398 ILIME3 61.0 0.422 22.0 40.0 0.20 1.56 0.M110 2.6% 323.0 0.399 StinE
+

2 61.0 0.422 22.0 522.0 0.20 1.56 0.00110 5.37 357.6 0.399 $ LIME
-

1 31.0 0.422 22.0 483.0 0.20 1.56 0.00110 -2.37 370.4 0.398 BLIME
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) RMCOM.DAS

i

Colt !!TLE: Akt0 DLU(WeitR AILLI $LINE + PERR IAhD + (tPND*tN!$LN) 3.3 5.3 FT

[^110R FLUI * 0 rC1/e'2/ set
AIRCONC.*0001/1 FILt abm71b.FL1

DAll 07 16 1990DARELAflR1FLUI= 63.34 pC1/e'2/s j

11M 11:16:30
LAYER 10 THICKNESS ADJt'51tb 10 llVE FLUI 0F 20 pC1/e'2/s A110P SVRFACE OF LAVER 10

<

I

THICE POR- M0l$1 Pa 226 MNSITY DIFF COLF Rn FLDI RnCONC.LAftR (tel DSliy (Il (ptt/01 E.F. ($/te'31 (ce'2t) ,

(ptile
.......'2/s)

(pti/te'3) Mit LAflR MSCRIPi10N !... ..... -... ..... ....... .,,, ........ ....,,,, .... ......... ...., ........,,,,,,,,,,,,,,,,,,,,, q

10 76.3 0.341 9.5 1.0 0.20 1.78 0.013Y0 20.00 0.0 0.633 COVER 951 $1D PR0010h9 54.9 0.375 9.5 34.0 0.32 1.6B 0.01400 28.93 40.0 0.605 NIN0pl0WN 90% $1D PROC 10R
-

I 38.1 0.375 t 71.1 0.17 1.68 001980 31.63 70.5 0.695 LP M6]DM 901 $10 g ig
7 . 8.3 0.445- 9.o 71.1 0,17 1,49 0,03200 39.13 91.7 0.765 (P M S!DM 90% $10 PROC W.6- 19.8 0.470 8.0 !$7.0 0.20 1,43- 0.03500 49,54 itg,9 0.820 ptRn $AN!i 301 $10 PR0010R

*

S 61.0 0.422 42.0 434.0 0.20 1.56 0.00!!0 103.59 190.3 0,39g gt ng |
4 61.0 0.422 22.0 424.0 0.20 1.56 0.00110 5.58 287.6 0.398 SLIME

'
,

_3 61.0 0.422 22.0 450.0. 0.20 1.56 0.00110 2.69 323.0 0.398 $ LIM;

2 61.0 0.422 22.0 522.0 0.20 1.56 0.00s.0 5.37 357.6 0.398 SLIMi 31.0 0.422 22.0 483.0 0.20 1.56 0.00!!0 2,37 370,4 0,398 stgg
!
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httCOMI.25
i

CASE titLt RRCD BLUtuAttR R!LL: SLIME * MAa. 20 + (LPhb+NDLN) 9.3 !!.3 Fi t
.

.

;60ff0RFlDIe0 stile *2/ set
!

A!AS0sC.*Optill Fitt:Alis74),Ftg ;
M M LeftR 1 FLUI * 63.34pCL/s'2/s kits 01 13 1990 .i
LeftR 10 THICrNill ADJUSTED 10 61VI FLb! 0F 20 pC1/e'2/s Al TOP $URFAct 0F LAYtt 10fint 10:$9:50 :

t

TH!CE'P0h- N0lli pa 226
MN$lir DIFF C0tF Rn Flut Rn CONC.LAftR (tel 0$11t (1) (pC1/0 t.F. I !... ..... ..... ..... ....... .. .. glen *3) (ce'2i) (pC1/e*2/sl (pC1/ce*3) M!C Laytt M stP,lP? L ;...... ........ ........... . . . . . . . . . . . . . . .{

........ ................... ,

10. 47.2 0.341 9.5 1.0 0.20 1.78 0.01390 20.00 0.0 0.633 COVER 9516tDPROCTOR !

'

9 54.9 0.375 9.5 34.0 0.32: 1.6B 0.01400 21.6B '24.6 0.685 NIND8 LOW 901 $10 PROCTOR;I- 102.8 0.375 9.5 ?!.! 0.17 1.66 0,01980 15.M 43.4
0.685 EP RESIDU! 90% $1D PROCTOR'

'

? 36.6 0,445 9.5 71.1 0.!? 1.49 0.03200 26.95 93.1 0.765 EP RESl40t 607 A D PROC 10R
t

6- 39.6 0.470 8.0 157.0 0.20' l.43 0.03500 45.33 10).$ 0.020 .btkN $4N6 9. STD PRDCTOR !
!, - 61.0.0.422 22.0 434.0 0.20 1,64 0.00110 103.59 190.5 0.398 stint4 61.0'O.422 22.0 424.0 0.20 1.56 0.00110 S.50 287.6 0.398 SLlMt'3- 61.0 0.422 22.0 450.0 0.20 1.56 0.00110 2.69 323.0 0.398 . Stint

'

2- 61.0 0.422 22.0 $22.0 .0.20 1.56 0.00110 5.37 357.6 0.390 SLINI:1 31.0 . 0.422 22.0- 483.0 0.20 1.56 ' 0.00110 2.37 370e 0.390 stint i
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RAECOnt.pt

CASE li1LE: ARCD DLUEnt.fEP MILL: SLIME + BERM $4WD + (EPhhveDDLkl 7.3-9.3 F1
,

C110M FLUt * 0 PC1/s'2/ set
AIR CONC. * 0 pC1/1 r;ttiaggy39,rtg
MRE LAYER 1 FLUX * 63.34pC1/s'?!s gig, ny.g3.g,,o
LAYER 10 INICrat$$ AWU$1ED 10 GIVE FLUX OF 20 pC1/s'2/s Ai 10' $URFACE OF LAYER 10 igng: 13:3n:33

THICK POR- M0151 se ??6 DEW $lif DlFF CDEF Rn FLU) RnCONC.
LAYCit (tel .0$lfY 11) (ptilg) E.F.(g/te'3| (tr2si

(pC1/s.....'2/sl (ptilts'3) Mit LAYERDESCRIP110N. . . . . - . - ..... ..... ....... .... .. .. ........ .... ......... ... .............................

- 10 63.2 tt.541 9.5 1.0 0.20 1./8 0.01390 20.00 0.0 0.633 COVER 951 $10 PROCTOR9 54.9 0.375 9.5 34.0. 0.32 -1 68 0.014D0 23.99 25.8 0.68) WIN 0pl0WN 901 STD PROCTOR8 '121.9 0.376 9.6 71.1 0.17 1.6B 0.01980 18.94 47.4 0.685 EPRESIDUE901$1DPROC10R1 36.6 0.44$ 9.5 71.1 0.17 1.49 0.03200 27.64 90.9 0.765 EP RESIDDE 801 $i0 PROCf0R'6 39.6 0.470 0.0 167.0 0.20 1.43 0.03500 46.30 107.4 0.820 DERn $4ND 801 STD PROCTOR

'

5 61 0 0.422 22.0 - 434.0 0.20 1.56 0.00110 103.59 190.5 0.398 SLIMEe. 61.0 0.422 22.0- 424.0 0.20 1.56 0.00110 6.58 267.6 0.399 $LINE3 61.0 0.422 22.0 456.0 0.h' 1.06 0.00110 2.69 323.0 0.399 SLIME
-

2 61.0 0.422 22.0 522.0 0.20 1.66 0.00110 $.37 357.6 0.398 SLINE1 -31.0 0.422 22.0 483.0 0.20 1.56 0.00110 2.37 370.g 0.398 SLIM
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