
, .. . - . . -- _ _

:. .

.-
:

i

J

: O
i PROJECT PLAN FOR GEOCHEMICAL !

ANALOG OF CONTAMINANT TRANSPORT |
"

! IN UNSATURATED ROCK |

! |

l
'

'

! Prepared for

Nuclear Regulatory Commission
Contract NRC-02-93-005-

:

O:

Prepared by

English C. Pearcy
William M. Murphy

.

Center for Nuclear Waste Regulatory Analyses
San Antonio, Texas

UNCONTROLLED

Revision 2

O chea9e e.

March 1994

$$R6 7jEI " "
Wt-11 PDR

-.

_



. . . . . _ .

.

.

:
i
,

O cEuTER eon NUCLEAR WASTE Revision: 2

REGULATORY ANALYSES Change: 6
'

Date: March 1994 |

Title: PROJECT PLAN FOR GEOCHEMICAL ANALOG OF CONTAMINANT TRANSPORT IN
UNSATURATED ROCK

EFFECTIVITY
Revision 2 of this document became effective on August 28,1992.
This document consists of the pages and changes listed below.

Pace No. Chance No. Date Effective

Title Page 6 03/15/94

il 6 03/15/94

iii v 3 07/30/93

vi 0 08/28/92

1-4 3 07/30/93

5 0 08/28/92

6 3 07/30/93

7-8 0 08/28/92 |

9 -12 3 07/30/93

13 -14 0 08/28/92

\ 15 3 07/30/93

16 1 01/14/93

17 5 12/10/93

18 - 20 3 0'7/30/93
|

21 - 23 0 08/28/92

24 3 07/30/93

25 0 08/28/92

26 - 28 3 07/30/93

A-1 4 09/25/93

A 2- A 7 6 03/15/94

A-8 - A 13 4 09/25/93

Supercedes:' Revision 2, Changr8 - December 1993

Direc r of m)nistration Date: Deputy Technical Director for Date:

5 l 'b 7Q| _

' '~: \
'

Direct $/of OI. DIte: Tech 'ca e r Date:

O
_

-

o___,.,..,,

,,

. . _ . .



-_- . _ _ _ _ _ _ _ _ _ _ - _ _ _

. . ..

,

e

Rev 2 Chg 6

ER5K ****EEV5 B"R*RRR $** RHE5B R$]RgRR*dgesva nngs e n -s # 5""$d Se

3RRE*BEEg ""**REER M*R*R** M** BSEEE E656--w a- -- w - - s g ge g.gge

- --- -- - - - - - g gu .E.SR,$WRgg*ERRR ***"REER 3*E"RAB R** ESE"E
g, ,

URGE"BR~ER ****RRER R*R*R** R** REARS R.dREe a s- - ~ ~ -- - - - - .g,-

, Rrna *ERER ****RRER 2"R*R20 R"" 3GA59 R.$ $eR
- - - -s - - - - - r, g- ,

.BReg*Eag? ****REEE E"B*RER E** R9 ace E148'n ~ s -s a a - - - g gu gugs

E .NR33*ERRR ""**RRER U*R*RER R** RGESR Bf85r~ g , ,- g~g,- --~ -- - - - - -

.

$ NESR"BRER ****RREM E*R*R** R** 55ABR Ed.s$s ~ saw au~ -- - - - - g ga g g,
Y
5 .sRea ERRR --" EEEs n R R=R R-* Reasa aind
g - - --~ as a - - - - a gu guge
Z

T .RRRR 2Rg~R ""**RRER 0*R"RRR.R** g5ARE 3|$$--a ~ -- a - - -y a u g gm-

.

G ,sRRR asaB, --" RR~s4 s*R"Rae 5--
R,anma ass!-

-.- .. ~ - - - a n 4- geu,
Ne

u.58581 2Rgg a!BE " ~*RRER 8~R"R"" *** RSARE '

4 - - -- - - - - gz ia n-
_

.E ARem ERgg **-*EEEE @"R Rea E-* Esa 5 R .i s ,ina ss - - - s s g g .cg -

G
&

$ ERgE* erg ~M """"HHIS M*g*RE" R** R,EHER Eisi
- - ~ - - - - g. ....e -

e

sississaallilll|al!!ssa!!jle 111111111

A-2

i

i

- - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ .



O O O
.

500,000

450,000 - + Estimates

400,000

350,000

300,000
>

250,000

F
200,000

150,000

,

100.000

50,000'

i

0s ; ; ; ; ; ; ; ; ; ; ;'

. 0 1 2 3 4 5 6 7 8 9 10 11 12 13

Fiscal Period*

5i

i
*

Figure A-1. Geochemical Analogs Estimated Spending Plan, FY94 w

9:
- -

CN

|

|

!
!

!



. .. . . . . . .

.

p Rev 2 Chg 6
5
\

8 * * *
g 5 RR*E
. - -

R g a R. a -.

- x a - - - = a a
, - = - a g- , . -

- a s - , - -, - e - a g a n- - - -

- - - - -
-

a s e - a g
-

a a- - - -

O w - x s - x Ei m
-

- e - - - - - a a
- -

-

v
- x s - - - - m a,. - e =, - a g

, - -

3
' x s - - - - e -au - : -, -

a g
, -

C
.c
d a n2 a A B E

" * " * * *
, ,

e
o
w - a e3 a g a a

- - - - -
g - -

=
c a as a a

--- e e
-

. ,
w
as - . 3 sa a --- g gn , ,
C
<

- n aa n a
--- a e_

g - -
.-

4

g x ea x a
--- , , |

-

.= ~ ~
,u
I

8 '

x x -
-

-
ae -

- = , g - - - - .
-

|
|.
,N '

4 1 5 j s
* 3 E. E. E. 3. A.$ z2Ez! !_

5 5 5 5 i.5s 33a333 i=
- -

(~]'N\'
A-4

..
_ _ _ . _



~ .

.

Table A-3. Geochemical Analogs Task 3 Estimated Spending Plan, FY94

1 2 3 4 5 6 7 8 9 10 11 12 13 Total

Certs R 4 153 102 153 153 102 153 102 102 153 102 153 102 153 1.684

Cate F43 557 581 581 736 581 581 581 581 581 581 581 581 581 7.685

Cate M2 tJ92 IJ94 IJ94 2227 1.825 IJ63 f.856 tJ94 t.025 1.8?5 1.825 IJ94 tJ94 23.907

Ceres fit 1.088 1.918 1.918 2.357 t.918 1.897 1,9t8 1.897 1.897 t.918 1.918 1.918 1.897 25286

Cerver Tech 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Ceter Gerical 258 24 257 308 257 246 257 246 257 246 257 246 257 3.339

Caterlator 4.648 4.642 4J03 5.811 4.683 4.640 4114 4,820 4J12 4.672 4J34 4.642 4.682 61.902

Cata Burden 2.031 2.328 2.355 2.539 2.046 2.028 2.060 2.019 2.059 2.042 2.069 2.028 2.046 27.051

Cents Omhead 4.475 4.469 4.528 5.595 4.508 4.458 4.538 4.448 4.537 4.499 4.558 4.469 4.507 59.598

SwAIM4 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Sufilf43 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Sd1M2 0 0 0 0 0 0 0 0 0 0 0 0 0 0

SwRint 0 0 0 0 0 0 0 0 0 0 0 0 0 0

SwRITech 2.033 1.U8 tJ88 2233 1J88 1.T78 tJ88 IJ88 1.778 tJ88 1J88 1.778 tJ88 23.895

Swf1 Labor 2.033 tJ78 tJ88 2233 IJ88 IJT8 1J88 tJ88 tJ78 1J88 IJ88 IJ78 IJ88 23.895

swr Btrden 888 TTT 781 976 781 777 781 781 777 781 781 777 781 10.442

Swf10vehead 359 2.965 2.980 1 722 2.980 2.965 2,980 2.980 2.965 2.900 2,980 2.965 2.980 39.831

ADP Servtces 0 0 0 0 0 0 0 0 0 0 0 0 0 0

. > uncNne Semp 6 0 0 0 0 0 0 0 0 0 0 0 0 0

! 6 Materinv5tyty 1.660 1.661 1.660 2.078 1,660 1.660 1.661 1.660 1.660 1.661 1.660 1.661 f.660 22.000

0 .

QuaRy Assor. 0 0 0 0 0 0 0 0 0 0 0 0 0
~ 10.000 (

2

neport Sevices 755 754 755 944 754 755 755 754 ' 755 755 755 754 755

Tphone & Ygram 38 37 38 47 38 38 38 37 38 38 38 37 38 500 |
t '
1 Travel 0 4.675 0 4.880 3.343 1.332 0 1.332 3.343 4.880 0 4.675 0 28.460

>

Cormitarts tJ66 f.8t9 . tJS6 2241 1.819 1)$6 tJ66 1.8 72 tJS6 tJ93 1J66 1.819 tJ66 23J25

Der Prem Pay 0 0 0 0 0 0 0 0 0 0 0 0 0 .O

Trprary Svcs 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Estenci CFC, fee 21.664 25,605 21.054 31.063 24.401 22207 21.081 22292 24.391 25.889 21.129 25,805 21.Or4 307.405
5

CenterCFC 293 293 296 3R6 295 292 297 291 297 294 298 293 295 3.9G2'

SwRt CFC 232 203 204 255 204 233 204 204 203 204 204 203 204 2J25

Tat Estimate Cost 22,209 26.100 21.555 31.683 24.900 22J02 21.582 22J87 24.891 26,388 21.631 26.100 21.502 314.031
,

Fee IJ35 2.048 1.684._ 2.485 1.162 1.7T7 IJg2 t.895 2.073 220s 1J96 2.176 tJ85 25.400

'
Tot Cent wth Fee 23.943 28,149 23239 34.168 26.852 24.479 23.374 24.682 26.964 28.588 23.427 28,277 23287 339,430

| % Coppetbn 7.08 % 829% 8 85% 10.07 % 7.91% 721% 6 89 % 727% 7.94 % 8.42 % 6.90 % $33% 6.88 % 100.00 % -

omAseveCom 23.943 52.092 75.33: 109.499 .13a.351 100,830 184.20e 208.886 235.858 264.439 287.88s . 316.t42 339.430

Cumid Carrgeeton 7.08 % 15 35 % 22.t9% 3226% 4at7% 47.38 % 5427% 61 54% 69 48 % M 9t% 84 81 % 93.14 % 100 00 %
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