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APPENDIX D: SAMPLE CUTTINGS-S DEBUG FILE FROM TEST - 

RUN PROBLEM #1 

This file is taken from QA test problem number 1 (see Section 6.4) The file itself is annotated 
here and there with explanatory comments that describe the various collections of data. 
Explanatory comments are printed in italics to offset them from tbe normal content of the Debug 
file. The Debug file itself is described in Section 6.1 as file number 8. 

----------- 
CUSP-PA96 5.03 PROD PA96 05/23/96 

CCCCC 
CC CC 
CC 
CC 
cc 
CC CC 
CCCCC 

W UU SSSSSS PPPPPP PPPPPP AAAAA 9999 6666 
W UU SS PP PP PP PP AA AA 9 9 6 
W W SS PP PP P P P P A A A A 9  9 6  
UU W SSSSS PPPPPP PPPPPP AAAAAAA 99999 66666 
U U W  SS PP PP AA AA 9 6  6 
W W  SS PP PP AA AA 9 6  6 

CNWV SSSSSS PP PP AA AA 9999 6666 

Program for computing the quantity of radioactive material 
(in Curies) brought to the surface as cuttings/spall generated 

by a drilling operation that penetrates a rad-waste rqaository. 

CUSP-PA96 Version 5.03 
PROD PA96 Built 05/23/96 

Written by Jerry W. Berglund 
Sponsored by Robert A. Cole h (J. S. Rath) 

Run on 06/04/96 at 09:52:46 
Run on ALPHA AXP BFATLE OpenVM.5 V6.1 

Prepared for 
Sandia National Laboratories 
Albuquerque, New Mexico 87185-5800 i 

for the United States Department of Energy 
under Contract DE-AC04-76DP00789 

Disclaimer ---------- 
This computer program was prepared as an account of work 
sponsored by an agency of the United States Government. 
Neither the United States Government nor any agency thereof, 
nor any of their employees, nor any of their contractors, 
subcontractors, or their employees, makes any warranty, 
express or implied, or assumes any legal liability or 
responsibility for the accuracy, completeness, or usefulness 
of any information, apparatus, product, or process disclosed 
or represents that its use would not infringe privately 
owned rights. Reference herein to any specific comercia1 
product, process, or service by trade name, trademark, 
manufacturer, or otherwise, does not necessarily constitute 
or imply its endorsement, reconnnendation, or favoring by the 
United States Government, any agency thereof or any of their 
contractors or subcontractors. The views and opinions 
expressed herein do not necessarily state or reflect those 
of the united States Government, any agency thereof or any 
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of their contractors or subcontractors 

Program Name C W S P A L  
Program Version 
Program UpDated 

SUMMARY OF INPUT & OUTPUT FILES USED IN THIS RUN 

CUSP-INPSTXTO CUSP-TEm-REPOSITORY.DAT 
CUSP-INP$TXTl CUSP-TESTJ-INP 
CUSP-INPSBRAGCDB CUSP-TEST-INP-BF.CDB 
CUSP-OUTSDBG CUSP-OUT,TEST_l.DBG 
CUSP-INPSCDB CUSP-TEST-1.CDB 
CUSP,OUT$CDB CUSP-OUT-TEST-1.CDB 
CUSP-OVTSNVERFY CUSP-OWl'-TEST_l.VER 

Debug flag DBRAG is ON 

EXplanatory Comment : The folowing is an echo of data read from rhe reposi tory/model 
input control file (1 ogical symbol CUSP-INPSTEXTO) End of Coimnent. 

MODEL-DATA 

! 
! 
! The following input variables are h a d  wired and are related to the 
! repository modeling paper written by J. W. Berglund (see Appendix A )  

oThe maximum pressure allowed by model 
l5.OE6 

-The minimum pressure allowed by model 
O.OE6 

<>The maximurn permeability allowed by model 
1.OE-12 

-The minimum permeability allowed by model 
1.OE-17 

! PCUT c> pressure [Pa) which defines the border between the 
! erosion phase and the blowout phase 
PCUT 8.OE6 

PGAS o Pressure (Pa) which defines the border between the gas 
erosion phase and the stuck-pipe phase 

PGAS 10.OE6 

! KCRIT o Permeability which defines the phase border the blowout 
! phase and the gas erosion/stuck pipe phase 
KCRIT 1.OE-16 

I 

! Properities relative to the model (repository) <cc<cc<c<cc<ccctcc<<<<c 
! - ! DELTR <> Delta radius for derivative in stress calculation 
DELTR 0.00001 
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! ITEX <> Number of iterations to solve fos reynolds nwnber 
ITER 1 

! FGE <> Gravity effectiveness factor 
FGE 18.4 

! FSE e- Strengch effectiveness factor 
FSE 0.0 

! FCE c> Cementation effectiveness factor 
FCE 0.0 

! CEMENT c> Cementation stress 
c m  0.0 

! SUFTEN o Surface tension (N/N) 
SVFTEN 8.0E-2 

! Properties of the gas (Hydrogen) in the repository <<<<<<<<<<<<<<<<<<<<<<< 
I 

! KGAS <> Ratio of Specific Heats 
KGAS 1.41EO 

! RGAS <> Gas Constant for Hydrogen 
RGAS 5116.0 , 

! VISC e Hydrogen viscosity 
VISC 0.923-5 

! PSUF <> Surface presure (Pal 
PSUF 0.089465E6 

! TREPO <7 Temperature of repository (R) 
TREPO 300.0 

! DEPTH o Distance from repository depth to depth where casing 
I is set (m) 
DEPTH 716.0 

! FLWCNST o Percent volume of material that is carried by Drilling 
I mud (unitless) 

FLWCNST 0 . 0 5  

! HREPO Height of repository at burial time (4ml 
IIREFQ 3.96 

! RPANEL <z The equivalent radius oflpanel 1910.0m"2) 
RPlll3EL 6 0 . 0 7  

! ROOM o The equivalent radius of 1 room (11,64Om**2) 
ROOM 17 -1 

! RHOS <z Waste particle density (kg/me3) 
RHOS 2650.0 

! L1 <> Collar Length (m) 
L1 182.88 

! LZ <z Drill pipe length 1rn) 
L2 472.12 
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COLDIA <z Collar diameter (m) 
COLDIA 0.2032004 

PIPED <> Drill pipe diameter {m) 
PIPED 0.1143002 

ROUGWP <> Friction factor (unitless) 
ROUGHP 0.08 

D O R O  <> A constant in equation to determine permeability as a 
function of porosity 

AeORO 1.OE-11 

NPORO o N constant in equation to determine permeability as a 
function of porosity 

NPORO 4.6 

RADIONUCLIDE-DATA 

! GEOMETRY 

I 

! chainl/chain2 from U234 & down are the same: 
! (Both chains are required input) 

! chain3/chain4 from PU239 & down are the same: 

! chain5/chain6 from U236 & down are the same: 
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SAVE AM241 AM243 CF252 a243 CM244 Of245 CM24B CS137 
fip237 PA231 PB210 PM147 PU238 PU239 PU240 PU241 
PU242 PU244 RA226 RA228 a 9 0  TH229 TH230 7'Ii232 
u233 U234 U235 U236 U238 < 

TABULAR-DATA 

I 

! Example of how ragioisotope data are entered: 
I 

! ... 1st Line: Radionuclide (an asterisk in column 1 follow 
! by radionuclide name, e x ;  *AC225 ) 
! ... 2nd & 3rd line 
I 

! ... Fieldtl Atomic Weight (Kg/Mole) AWT [REAL] (3(11x,lpe14.6)) 
! ... Field82 Half-Life (Years) H U F Y  [REAL] 
! . . .Field83 Activity Conversion (Ci/KgJ AWrCMI [REAL] 
! ... Field#4 EPA Release Limit (Ci) EPAREL [REAL] 
! ... Field#5 Inventory (ci) INW8D (-1 
! ... Fieldl6 Inventory (Cil INVRHD [REAL] 
! 
I 

! 'PU24l 
!XXWa~aaaaeeeeeeeeeeeeeexxXdaaaaaaaaeeeWeeeeeeee-aaaaMaeeeeeeeeeeee 
! Am' 2.410000E-01 HALFY 1.439900E+01 ACTCNV 1.030000E+05 
! EPAREL 1.000000E+07 INVCHD 1.93000DE+06 INVFXD O.O00000E+OO 
! 

<TABLEABLEINPUT S 
*AC225 

AWT 2.250230E-01 
EPAREL 0.000000E+00 

'AC227 
Am' 2.27028OE-01 
EPAREL 1.000000E+02 

'AC22 8 
Awl' 2.280310E-01 
EPAREI. 0.000000E+00 

* AKZ4 3. 
AWI' 2.410570E-01 
EPAREL 1.000000E+02 

-AM243 
AWT 2.430610E-01 
EPAREL 1.000000E+02 

*AT217 
AWT 2.1700503-01 
EPAREL 0.000000Et00 

'BAl3 7M 
AWT 1.369070E-01 
EPAREL 0.000000E+00 

'BI211 
AWT 2.109870E-01 

ACTCNV 

ACTCMT 

ACTCNV 

ACN=NV 

A m  

ACrCNV 

ACTCNV 

ACTCNV 
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EPAREL 
' B I 2 1 2  

Awl' 
EPAREL 

'BIZ13  
AWT 
EPAREL 

*BX214 
AWT 
E P m L  

'CF252 
Awl' 
EPAREL 

'CM243 
A m  
E P A W  

* c m 4 4  
AWT 
E PAREL 

'CM245 
AWT 
EPAREL 

'CK248 
Awl' 
EPAREL 

'CS137 
AWT 
EPAQZL 

'FR221 
AWT 
EPAREL 

'ND143 
AWT 
EPAREL 

'NP237 
A m  
E P m L  

'NP239 
Awf' 
EPAREL 

'PA231 
AWT 
EPAREL 

'PA2 3 3 
AWT 
EPAREL 

'PA234M 
Awl' 
E PAREL 

'PB209 
AWT 
EPAREL 

'PB2 1 0 
AWT 
EPAREL 

'PB211 
AWT 
EPAREL 

'PB212 
Awl' 
EPARU 

'PB214 
AWT 
E PAREL 

'PM147 
A m  
EPAREL 

A. *PO212 
Awr  
E PAREL 

INVCHD 

HALFY 
INVCHD 

HAtFY 
INVCHD 

WCLFY 
INVCHD 

HALFY 
INVCHD 

HALFY 
INVCHD 

WALFY 
INVCKD 

HALFY 
INVCHD 

HALFV 
INVCHD 

HALFY 
INVCHD 

HALFY 
INVCHD 

HALFY 
1 N V m  

CIALFY 
I N V m  

HALPl 
INVCHn 

mFY 
INVCHD 

HALFY 
INVCHD 

mLFY 
INVCHD 

HALFY 
1NVCH.D 

nALFY 
INVCHD 

H A L N  
INVCKD 

HALfY 
INVCHD 

HALFY 
XNVCHD 

HALFY 
INVCHD 

HALFY 
INVCHD 

A C X N V  

ACrCNV 

ACTCNV 

ACTCNV 

ACTCNV 

AePCNV 

ACPCNV 

ACTCNV 

ACTCNV 

ACTCNV 

ACTCNV 

ACTCNV 

ACTITNV 

ArnCNV 

ACTCNV 

ACTCNV 

ACTCNV 

ACTCNV 

ACTCNV 

ACTCNV 

ACTCNV 

ACTCNV 

A m  
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'PO213 
Awl' 
EPAREL 

"PO214 
AWT 
EPAREL 

'PO215 
A m  
EPAREL 

'PO216 
A W  
EPAREL 

*PO218 
AWT 
EPAREL 

'PU238 
A W  
EPAREL 

' PU23 9 
AWT 
EPAREL 

'PU240 
AWT 
EPAREL 

'PU241 
AWT 
EPAREL 

*PU242 
AWT 
EPAREL 

'PU244 
A W  
EPAREL 

'RA.223 
AWT 
EPAREL 

'RA2 2 4 
AWT 
EPAFZL 

'RA225 
A m  
EPAREt 

* W 2 6  
A m  
EPARU 

'RA228 
A m  
EPAREL 

*RN219 
AWT 
EPAREL 

' ~ ~ 2 2  o 
A m  
EPAREL 

'RN22 2 
AWT 
EPAREL 

'SM147 
AWT 
EPAREL 

'SR90 
Am 
E PAREL 

* m 2 7  
m 
EPAREL 

'TK228 
Awl' 
EPAREL 

*TH229 

IWFY 
INVCHD 

HALN 
INVCHD 

H u J T  
m c m  

HALFY 
INVCHD 

HALFY 
INVCHD 

HALN 
INVCHD 

HALFY 
INVCHD 

HALN 
INVCIID 

HALFY 
INVCHD 

HALN 
1 N V c m  

HALFY 
INVCHD 

HALFY 
INVCHD 

HALFY 
INVCHD 

HALFY 
INVCHD 

HALF-Y 
INVCHD 

HAfSY 
INVCHD 

IYLLFY 
INVCHD 

WFY 
INVCHD 

HAtFY 
INVCHD 

HALN 
INVCHD 

HALN 
TNVCHD 

HALFY 
INVCHD 

HALFY 
INVCHD 

ACTCNV 

ACTCNV 

ACTCNV 

ACTCNV 

ACTCNV 

ACTCNV 

ACTCNV 

ACTCNV 

ACTCNV 

ACTUW 

ACTCNV 

ACTCNV 

ACTCNV 

ACM3NV 

ACTCNV 

AcT.cNv 

ACTCNV 

A C W  

ACPCNV 

ACTCNV 

ACTCNV 

ACTCNV 

ACPCNV 
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AWT 
EPAREL 

'TH230 
A m  
EPAREL 

'THZ31 
AWT 
BPAREL 

*TI3232 
AWT 
BPAREL 

'TH2 3 4 
Awl' 
EPAREL 

'TL207 
AWT 
EPARU 

'U233 
Awl' 
EPAREL 

*U234 
AWT 
EPAREL 

'U235 
Awl' 
EPAREL 

'U236 
Am' 
EPAKEL 

+U230 
m 
EPAREL 

'Y90 
h. A m  

EPAREL 
*ZR90 

AWT 
EPAREL 

ENDENDTABLES> 

ACTCNV 

ACTCNV 

ACTCNV 

ACTCNV 

ACrCNV 

ACTCNV 

ACTCNV 

ACPCNV 

ACI"CNV 

ACTCNV 

ACPCNV 

A m  

ACPCNV 

Explanatory Comment: This ends the listing of data read from the repository/model 
input control file and begins the echo of drilling/intrusion data read fram the (input 
control ) file whose 1 ogi cal symbol is CUSPPINP$TXT1 . End of Cornmen t . 
! 
! 
! INTRUSION 

TINTR 100.0 
TAUFAIL BOREHOLE : TAWAIL 
"* CUTTINGS variable: TAUFAIL value extracted from CAHbAT "* 

(UIMDAT MATElUAL:PROPER~:VALUE = B0RMOLE:TAUFASL : 8.11200E+00) 

TCLOUT WAS-AREA: TCLOUT 
*** CUTTINGS variable: TCLOUT(*) value extracted from CAMDAT *" 

lCAMDAT WATERIAL:PROPERTY:VAZUE = WAS_AREA:TCLOlJT : 6.48000E+04) 

DNSFLDID DRILU4UD:DENSITY 
"- CVTTINGS variable: DENSITY value extracted from CAMaAT "* 

(C-T MATERULL:PROPERTY:VAtUE = DRILI.MUD:DENSITY : 1.21000E+03) 
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DQMEGA B0RMOLE:DOMECA 
* * *  CUTTINGS variable: DOMEGA value extracted from CAMDAT * * *  

(CAMDAT MATER1AL:PROPERTY:VALUE = B0REHOLE:DOMEGA : 7.800DOE+OO) 

VISCO DR1LLMVD:VISCO 
"* CUTTINGS variable: VlSCO value extracted from CAMDAT * * *  

(CAWDATMATERW:PROPERlY:VALUE =DRXtLMUD:VfSCO : 9.17000E-03) 

YLDSTRSS DRILLMUD:YLDSTRSS 
**+ CUTTINGS variable: YLDSLaSS value extracted from CAWAT * * *  

(-AT MATERIAL:PROPERTY:VALtTE = DR1LUlUll:YLDSTRSS : 4.40000E+001 

ABSROUGH W A S m : R O U G H  
"+ CWlTINGS variable: ABSRO value extracted from CAEIDAT "* 

(CAMDAT MATER1AL:PROPERTY:VALUE = WAS-AREA:ROUGH : 2.50000E-02) 

BRAGFLOW 

Multiple hits (ma% of 10, 0 thru 9 )  must be entered in order 

MHIT-0 is associated with the hit that CDTTINGS used for BRAG flow 
properities 

INTR-1 CAVITY-1 NO-GWOL < 
SIWPLE AVERAGE WILL BE USED INSTEAD OF WEIGHTED AVERAGE VOLUKE 

Ewplanatoxy ColPment: The following i s  a summary of the data CU!l'TIZS-S read from the 
BRAGEL0 output CDB f i l e .  Note that block number 7 ,  which contains 21 elements, is the 
loca t ion  o f  the r epos i t o ry .  h d  of C m e n t .  

element block names found 

block name, block id 



c ~ G S - S .  Version: 5.03 WPO#-. 37765 
User's Manual May 22.19% 

Page 101 

SHFT-B-2 
SHF'r-L-1 
SHFT-L-2 
s m - U - 1  
s m - U - 2  
SHFT-LS1 
s m - L S 2  
SHFT-US1 
s m - u s 2  
PAN-s-1 
PAN-S-2 
BOREHOLE 
BRINESAL 
HZ 
PB2lO 
RA2 2 6 
RA2 2 8 
TH229 
TH230 
TH2 3 2 
PA2 3 1 
U233 
U234 
U235 
U23 6 
U238 
NP237 
PU2 3 8 
PU2 3 9 
PU240 
PU24l 
PU242 
PU244 
AM241 
m 4 4  
CM248 
CF252 
PB 
RA 
TH 
PA 
u 
N P  
PU 
AM 
CM 
CF 
TRANS-1 

number of e l e m e n t s  per b l o c k  , 

block number ,  number of e l e m e n t s  
1 2 97 
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rrq 

attribute names found 

i, name 
1 THICK 

4 D E L ~  
5 DEL-Z 
6 GRIDVOL 
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element # attribute value 
1 1.2799E+11 
2 1.48303+10 
3 1.9030E+09 
4 2.3061E+08 
5 2.9423E+07 
6 1.0210Ec07 
7 2.4135E+06 
8 1.8411E+06 
9 9.8849E+06 

10 1.9705E+06 
11 5.5664E+04 
12 7.6922E+05 
13 4.0078E+04 
14 1336. 
15 10.96 
16 1336. 
17 . 4.0078E+04 
I8 7.6922E+05 
19 2.1041E+05 
2 0 7.4433E+05 
2 1 1.3151E+05 
22 1.3220Ec04 
2 3 1.71173+05 
24 3.6947E+06 
25 1.75193+06 
2 6 8.1208E+O6 
27 2.80953+07 
2 8 2.73313+08 
2 9 2.0035E+09 
3 0 1.51183+10 
31 1.2885E+11 
3 2 4.59863+10 
33 5.3286Et09 
3 4 6.8375E+08 
3 5 8.28583+07 
3 6 1.05723+07 
3 7 3.6686E+06 
3 8 8.6715E+05 
3 9 6.6150E+05 
4 0 3.5516E+06 
4 1 7.0800E+05 
42 2.0000E+04 
43 2.7638E+05 
4 4 1.4400E+04 
45 480.0 
46 3.936 
47 480.0 
4 8 1.4400E+04 
49 2.7638E+05 
5 0 7.56003+04 
5 1 2.67443+05 
5 2 4.7250E+04 
53 4750. 
54 6.1500E+04 
5 5 1.3275E+06 
56 6.2945E+05 
5 7 2.9178E+06 
5 8 1.0095E+07 
59 9.8200E+07 
60 7.1985E+08 
6 1 5.43173+09 
6 2 4.62953+10 
63 1.0117E+10 
6 4 1.17233+09 
65 1.50433+08 
66 1.82293+07 
6 7 2.32573+06 
68 8.0709E+05 
6 9 1.9077E+05 

I . .  

, . . 
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number of elements to average over 

number of elements to average over 

number of elements to average over 

number of elements to average over 

number of element to average over 

unique property names 
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BSLOPE 
RSLOPE 
VSLOPE 
VISCO 
REF-TEMP 
INVCHD 
lNVRHD 
HAtnIFE 
ATWEIGrn 
DI S-ENGY 
LOGSOW 
p m x  
PERM-Y 
P E W Z  
SOLUB 
PAVE 
COMP 

Explanatory Comment: The data be1 ow represent CUTTiXSSSS's search (through BRAGm's 
output CDB file) for the time of intrusion. End of Comment. 

e l e m e n t  block 37 3.16599995E-01 
TIME-years 0 .00000000E+00  
TIME-years 5 . 3 4 7 4 7 8 1 9 6 - 0 8  
TIME-years 2 . 2 2 2 2 8 1 6 4 3 - 0 6  
TIXE-years 1 .09104358E-05 . .  
TIME-years 7 . 4 1 4 3 1 7 3 5 3 - 0 5  
TIME-years 2.42588285E-04 
TIHE-years 2 . 2 3 6 7 2 3 9 0 s - 0 3  
TIME-years 2.98848525E-02 
TIME-years 6 . 9 6 1 7 8 9 1 3 3 - 0 3  
TIME-years 3 .18654060E+00  
TIME-years 1 .78978786&+01  
TIKE-years 2.58163357E+01 
TIME-years 3 .57182579B+01 
TIME-years 5.97380142E+01 
TIME-years 6 .10059128Ec01  
TIME-years 6 .26197319Ec01  
TIME-years 7 .07265167E+01  
TIME-years 7 .27253571E+01  
TIME-years 7 . 2 8 0 4 0 1 6 1 3 + 0 1  
TINE-years 7.8384346OE+Ol 
TIME-years 8.09984283E+01 
TIME-years 8 .67234039E+01  
TIME-years 1 .00000221E+02  

Interpolation xval 9.99983311E-01 
for TINT(KINT1 1 .00000000E+02  

Explanatory Comment: The listing below represents a l l  the data CVZTINOS-S extracted 
from the BRAGFLO output cDB file. End of Conlment. 

RESULTS from BRAGFLOW f i l e :  CUSP-INPSBRAGCDB 

Unaltered output follows here: 

Diameter of b o r e h o l e  3 .16599995E-01 

Initial porosity 8.81034851E-01 

rntrusion element average 
time ( y r s )  propcri ty value 

Mu1 t i p l e  h i  ts-0 
0 . 0 0  POROS 8.81034851E-01 
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Multiple hits-1 
0.00 

Multiple hits3 
0.00 

Multiple hits-4 
0.00 

Multiple hits-0 
100.00 

Multiple hits-1 
100.00 

Multiple hits-2 
100.00 

Multiple hits-3 
100.00 

Multiple hits-4 
100.00 

PRESGAS 
PRESBRIN 
SATGkS 

POROS 
PRESGAS 
PRESBRIN 
SATOAS 

POROS 
PRESCAS 
P W B R I N  
SATGAS 

POROS 
PRESGAS 
PRESBRIN 
SATGAS 

POROS 
PRESGAS 
PRESBRIN 
S A W  

POROS 
PRESGAS 
PRESBRIN 
SATGAS 

POROS 
PRESGAS 
PRESBRIN 
SATGAS 

POROS 
PRESGAS 
PRESBRIN 
SATGAS 

POROS 
P R E S W  
PRESBRIN 
SATGAS 

POROS 
PRESGAS 
PRESBR W 
SATGAS 

From these two relationships: 

(1.0-Pi)*Hi = (1.0-Pf)*Hf 
& 

Pf*Hf=PbeHi 
Where: 

Pi = Initial porosity 
n i  = Initial height 
Pf = Final porosity 
Hf = Final height 
Pb = Brag porosity 

Code will calculate porosity as: 
~ f = ~ b /  (1.0-Pi+Pb) 
H£= (1.0-pi) / (1 .O-Pf )'Hi 

& output these transformed values 
to the output cuttings CDB 

I 

after max, min 
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repo pres (pal l.5OOOE+O7 
penneabil i cy 1.0000E-12 

Eaplanatory Comment: The data b e l o w  are a sunnnary of the inputs  and r e s u l t s  of 
CVTTIXS-S's d r i l l i n g  calculat ions.  .End o f  Comment. 

DOMEGA = 
ROUTER = 
RINNER = 
DIADRIL = 
UPHOLM = 
ETA0 = 
S I ~ 1  = 
S I W  = 
DENSITY = 
TAUFAIL = 

ABSOLUTE BOREHOLE ROUGHNESS = 2.5000E-02 
PLASTIC VISCOSI~ = 9.1700004B-03 
YIELD STRESS = 4.4000001E+00 
IKTRUSION NUMBER (OR HIT) = 1 
INTRUSION-TIME !UNITS=Years ) = 1.000000DE+02 

FOR REYNOLDS # S2100 ASSUMES LAMINAR HELICAL FLOW 
FOR REYNOLDS 4 >2100 ASSWS TURBULENT AXW now 

INITIAL REYNOLDS NUMBER = 8301., FLOW I S  TURBULENT. 

CRITICAL RADIUS = 9.2572E-01 

VBAR MULTIPLIER (CC) = 1.4987E+00 

*******'* WIPP TRU CONTACT HANDLED WASTE "*'***' 

4 SPALL> 
A A h A n  

PG PARTDLA AREA V O L W  V O L m - S  
1.5000E+07 6.0000E-03 1.206 2.005 0.5684 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
>*<>*<>*<>r<>x<>*<>*<>*<>x<>*<>*<>*<>*<>*< 
/ - \ / A \ / A \ / A \ / - \ / - \ / A \ / A \ / - \ / - \ / - \ / * \ / - \ / - \  
\ ! / \ ! I \ ! / \ ! /  \ ! / \ ! / \ ! I \ ! /  
>*<>*<>*<>* HIT NUMBER 1 *o*o*<>*< 

/ - \ / - \ / A \ / A \  
\ ! / \ ! / \ ! I \ ! / \ ! / \ ! / \ ! / \ ! / \ ! / \ ! / \ ! / \ ! / \ ! / \ ! /  
>*<>*<>*<>*<>*<>*<>*<>*<>*<>*<>*<>*<>*<>*< 
/ A \ / - \ / A \ / - \ / A \ / A \ / - \ / A \ / A \ / - \ / - \ / - \ / A \ / A \  

diameter (m) 0.3166 
intrusion time (yrsl 100.0 
reposirory pre (pal 1-5000E+07 
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porosity, initial 

(unitless) 0.8810 
porosity (bragflow) 0.3008 
porosity (unitless) 0.7166 
permeability (rne*2) 1.0000E-12 
particle dia [m) 6.0000E-03 

FINAL RESULTS: Type: SOLID-BLOWOUT 
AREA (spa111 1.206 
AREA (erosion) 0.1125 
AREA (total) 1.319 

Explanatory Comment: The da ta  below are cbe xesul t s  o f  dividing the i n i t i a l  inventory 
( m - c o n t r o l l e d  data) by INV-AREA, whose numerical value is 1.11520e5 d .  

End of comment. 

INITIAL radioisotope LOADING (CI) with an inventory 
area of 1.1152OE+OS M-2 FOR WIPP TRU CH WASTE) ____________--------------------------------------- 

AM241 2.4000E+05 
AM243 O.OOOQE+OO . 
CF252 2.9600E+03 
CM243 0.0000E+00 
CM244 0.0000E+00 
-45 0.0000E+00 
CM24 8 0.0000E+OO 
CS137 2.0700E+04 
NP237 6.6700E+01 
PA2 3 1 0.0000E+00 
PBZlO 0.0000&+00 
pH147 S.2500E+02 
PU238 4.24003+06 
PU2 3 9 3.9200E+05 
PU2 4 0 6.9300E+04 
PU2 4 1 1.9300E+06 
PU2 4 2 4.9100E+04 
PU244 O.OOOOE+OO 
RA2 2 6 0.0000E+00 
RA2 2 8 0.0000E+00 
SR9 0 9. 8500E+03 
m 2 2 9  0.0000E+00 
TH230 0.0000E+00 
TH232 6.1100E-01 
U233 1.3100E+03 
U234 0.0000E+00 
U235 1.1500E+00 
U23 6 0.0000E+00 
U238 2.0100E-01 

Drplanatory Camment : The data below represent the principal results of CUTTZhEsSs1s 
calculations, namely, releases to the surface ( in  Curies) at the time of intrusion. 
These data are also printed in the (binary) output CDB f i l e .  Pld of Conrment. 

radioisotope RELEASE (CI) for 1 hit 
*" CUTTINGS & CAVING ONLY "* ----------------------------------- 

AM2 4 1 2.6296E-01 
AM243 0.0000E+00 
Cf252 1.15983-14 

.A m 4 3  0.0000E+00 
CM244 0.0000E+00 
03245 0.0000E+00 
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radioisotope RELEASE (CI) for 1 hit 
t t -  SPALL ONLY '*' 

----------------------------------- 
At4241 2 .  8188-E+OO ' 

AMZ43 0.0000E+00 
-252 1.24321-13 
a t 2 4 3  0.0000E+00 
cn244 0.0000E+00 
m 4 5  0.0000E+00 
W 4 8  2.49303-07 
CS137 2.22372-02 
NP237 8.1600E-04 
PA2 3 1 2.67313-08 
PB2 1 0 3.3085E-08 
M 4 7  1.9055E-14 
PU230 2.0819E+01 
PU239 4.2286E+00 
PU240 7.4181E-01 
PU241 1.6949E-01 
PU2 4 2 5.3109E-01 
PU244 2.0107E-13 
RA22 6 6.93496-08 
RA2 2 8 6.61013-06 
SR90 9.86091-03 
TW229 1.3320E-04 
TI3230 4.5716E-06 
TH2 3 2 6.610lE-06 
U233 1.41666-02 
U234 8.90873-03 
U235 1.28583-05 
U236 2.2076E-06 
U23 8 2.182BE-06 

radioisotope RELEASE (CII for 1 hit 
***  W A C  CUTPINGS & S P U  "' 
ratio of spa11 area 

to cuttings area 10 .72  
type of blow out: SOLID-BLOWOUT ----------------------------------- 

AM41 3.0818E+00 
AM243 0.0000E+00 
CF252 1.3592E-13 
m 4 3  0.0000E+00 
CM244 0.0000E+00 
m 4 5  0.0000E+00 
CM248 2.7233E-07 
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J.W. BERGLW: SPM2 MAR 95 DIS-01 LOCAL 00000000 

CAMDAT Version 1 

QA Records (6 1 : 
GENNET C-2.0320 03/22/95 14:03:42 
WIPPSLT X-4.0oW 02/24/95 10:37:00 
HkTSET C-8.0720 03/22/95 14:37:07 
POSTLHS C-4.D4W 03/22/95 14:38:39 

Number of coordinates per node 
Number of nodes 
Number of element blocks 
Number  of elements 
Number of nodes per element 
Number of properties 
Number of attributes 
Number of node sets 
Number of side sets 

CUSP-PA96 CPU time is 0:06 (minute:second) 

"' END OF CUSP-PA96 "* 
CUSP-PA96 5.03 PROD PA96 05/23/96 

END OF APPENDIX D 




