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1.0 INTRODUCTION 

PREGENII creates input for the GENII-A code by translating data from CAMDAT and a user- 
supplied PREGENII text input fie. PREGENII accesses a radionuclide database that provides 
information for converting solute concentrations to activity. 

This document serves as a User’s Manual for PEGEND, as used in the 1996 WIPP PA 
calculation. As such, it describes the code’s purpose and function, the user’s interaction with the 
code, and the models and methods employed by the code. Examples of user-accessible input and 
output files are included for the user’s convenience. 

1.1 Software Identifier 

Code Name: PREGENII, A pre-processor for input to GENII-A 
WrPPPrefix: GI1 
Version Number: 6.21,4-22-96 
Platforms: 

1.2 Points o i  Contact 

FORTRAN 77 for OpenVMS AXP, version 6.1, on DEC Alpha 

1.2.1 Code Sponsor 

Ron D. McCudey 
New Mexico Engineering Research Institute 
801 University SE, Room 334 
Albuquerque, NM 87106-4341 
Voice: (505) 272-7221 
Fax: (505) 272-7203 

1.2.2 Code Consultant 

Ron D. McCurley 
New Mexico Engineering Research Institute 
801 University SE, Room 334 
Albuquerque, NM 87106-4341 
Voice: (505) 272-7227 
Fax: (505) 272-7203 

2.0 FUNCTIONAL REQUIREMENTS 

R. 1 PREGENII accurately transforms radionuclide inventories from input CDB files to 
desired GENII-A inventory. 

R.2 PREGENII produces an ASCII input file for the GENII-A computer code. 
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3.0 

In order to run the PREGENII code successfully, the user will need a basic knowledge of 

REQUIRED USER TRAINING AND/OR BACKGROUND 

openVMS 

Digital Command Language 

undergraduate-level engineering, mathematics, and physics 

Sandia's CAMDAT database. 

To understand how PREGENII is used to configure and run GENII-A, the user should be 
familiar with the GENII-A code System (Radiabon Shielding Information Center, 1995; Napier et 
al., 1988; WPO # 27751 [the GENII-A User's Manual produced for the WIPP PA QA project]) 
and the principal potential WIPP exposure routes to humans (which are explained below in Section 
4.0). 

4.0 

GENII-A is an implementation of the GENII 1.485 Environmental Radiation Dosimetry Software 
System (Radiation Shielding Information Center, 1995). PREGENII provides the necessary input 
to GENIILA so that GENII-A can compute resulting radiological effects on humans from a 
nuclear waste repository through the following six principal exposure routes or pathways through 
the biosphere: 

- 

DESCRIPTION OF THE MODELS AND METHODS 

- 

1. Contaminated stockpond, water-stock cattle, man (rancher). Contaminated brine 
from an exploratory drillhole leaks into an aquifer and its groundwater is pumped into a 
stockpbnd. Livestock drink exclusively from this pond and ranchers consume the 
livestock. 

Contaminated cuttings, man (driller). Individuals operating the exploratory drill that 
penetrates the WIPP repository are, because of their proximity to drilling operations, 
exposed externally to (1) contaminated soil from the drilling mud pit and (2) drilling 
samples that they examine. 

Contaminated stockpond, dust-air transport, man (farm family). Contaminants 
from a dried stockpond (contaminated with radionuclides migrating through the 
groundwater, as explained in pathway 1) are suspended in an air plume that deposits the 
contamination onto a nearby farm. The contaminated crops and livestock from this farm 
are consumed by humans. 

2. 

3. 

4. Contaminated drilling-mud pit, dust-air transport, man (farm family). 
Contaminants from a dried drilling-mud pit are suspended in an air plume that deposits 
the contamination onto a nearby farm. The contaminated crops and livestock from this 
farm are consumed by humans. 
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5. Contaminated lake (drinking water, aquatic activities, fshing, irrigation). 
Contaminated water from an exploratory drillhole leaks into an aquifer and its 
groundwater reaches a lake. Humans are contaminated by drinking water from the lake, 
fishing from the lake, aquatic activities in the lake, and by consuming crops irrigated by 
contaminated lake water. 

- 

:? ,,%$6. 
' 

Contaminated well water (drinking water, irrigation). Contaminated water from an 
exploratory drillhole leaks into an aquifer and its groundwater reaches a well. Humans 
are contaminated by drinking desalinated water from the well and consuming crops 
irrigated by contaminated well water. 

i 

While GENII-A models the above physical processes, PREGENII is predominantly a data 
formatting program. PREGENII is primarily a keyword-driven preprocessing program that 
creates an ASCII input control fde that the GENII-A program can use to perform WPP PA 
simulations of radionuclide exposure pathways to humans. Additionally, PREGENII 
reformulates concentrations from transport or cuttings calculations to make them compatible with 
GENJI-A expectations; see the PREGENII RD/VVP documentation for details. 

PREGENII also incorporates a suspension model that calculates how contaminated dust from 
either a dried stockpond or a dried drilling-mud pit is suspended in the air. The results of 
PREGENII's suspension calculation are treated as a source term by GENII, which calculates the 
transport of the suspended, contaminated dust from the source. PREGENII's suspension model 
is based on the following expression from US DOE (1980): 

Q = K,P,A&,U (1) 

where 

Q = thefluxrate(kg/s) 
K,  = resuspension constant (s /m ) 
P S  = density of surface soil available for resuspension (kg/m3) 
A, = surface area of soil available for resuspension (m') 
Ax5 = depth of soil available for resuspension (m) 
U = mean wind speed ( d s )  

2 3  

The resuspension factor K, is taken to be 1.0 x 
environments (US DOE, 1980). 

The option also exists to use PREGENII to calculate x / Q  , the ratio of ground-level concentrations 
(Ci/rn3) to source strength (CUs) (US DOE, 1980): 

which is applicable in semi-arid 

2.0 

'"= 3.0(2n)1'20,0,U 



PREGENII. Version 6.21 
User’s Manual, Version 1.00 

WPO #I 27763 
October 21. 1995 

Page 7 

= 0.1 ~ ( 1 . 0  + 10~0)-l” (dispersion coefficient) _ -  . 
‘ ” ,- ‘\, ~ 

9 $ I I ’$> 

1 
U = mean wind speed ( d s )  , ,’ , I  

OY 
I /  I . 

oz 
D = downwind transport distance (m) 

= 0.08D(1.0+ 2.0 x 104D)-1’2 (dispersion coefficient) 
: : .  ,’: , ; ”  . .  

,,.. i ’  . ’  
1 . ..., 

The expressions for CT? and oz, provided above, represent slightly unstable lower atmospheric 
conditions typical of the desert in the southwestern United States and are, therefore, considered 
appropriate for this analysis (US DOE, 1980). 

5.0  CAPABILITIES AND LIMITATIONS OF THE SOFTWARE 

PREGENII processes input for the GENII-A version of G E M .  Data for determining the 
biosphere inventory exists in a CAMDAT file. PREGENII expects this data to be located in 
specified analysis variables (specific units as described in Section 7.1). PREGENII does not give 
the user access to a complete set of GENII capabilities (e.g., scenarios involving stack release from 
nuclear power plants.) Instead, PREGENII gives the user the GENII-A capabilities required for 
performing WIPP PA calculations, as explained in Section 4.0. PREGENII expects the 
concentrations from the input CDBs to be located in specified analysis variables and to have 
specific units (see Section 7.1). 

- 6 .0  USER INTERACTIONS WITH THE SOFTWARE 

The user runs PREGENII as a preprocessor for GENII-A to produce each of the GENII-A input 
control files corresponding to an n-vector sample space. As the computational flow diagram 
(Fisure 1) shows, radionuclide concentration input to PREGENTI can come from WIPP PA codes 
that simulate the direct route to the accessible environment (CUrmINGS code sequence), or from 
the WIPP PA codes that simulate the indirect route to the accessible environment (BRAGFLO, 
NUTSPANEL, SECOFL, and SECOTP code sequences). (Pathways 2 and 4 listed in Section 
4.0 use output from the CUTTINGS code sequence; pathways 1 and 3 listed in Section 4.0 use 
output from the BRAGFLO, NUTSIPANEL, SECOFL, and SECOTP code sequences. 
Calculations for pathways 5 and 6 are not shown in Figure 1 because they are not used in WIPP 
PA.) 

6.1 Interactive Execution 

The user can execute PREGENII interactively by typing the following line (followed by a carriage 
return) at the VMS “$” prompt: 

RUN WPSPRODROOT:[GI.EXE]PREGZNII-PA96.EXE 

A banner scrolls down the screen and then the following information describing the file definitions 
is printed on the screen: 
* * * * ~ * * * * * * * f * - * * * * * _ t * _ * * * * * * * * * * * - * * * * ~ * ~ * * ~ * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * ~ ~ ~ * *  

PREGENII-TEST-NODBG emects the following files: 
1) Input first CAMDAT File vector 
2 )  Input Text File 
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3) Input Generic Radioisotope Database 
4 )  Output GENII Input File 
5 )  Output Diagnostics/Debug File (optional) 

* * * * * ~ * + * * * * * * * t * C * * ~ ~ ~ ~ ~ * ~ ~ ~ * * ~ ~ ~ ~ * ~ ~ ~ ~ * ~ ~ * ~ ~ ~ ~ ~ ~ * ~ ~ ~ ~ * ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~  

Subsequent questions in the procedure fde request names for the above five files, described briefly 
below: 

1. Input computational database, CAMDAT, (.CDB) fies. These are the family of 
CAMDAT database files that contain, for each of the sampled vectors, the initial 
radionuclide (actinide) concentrations in either contaminated groundwater (output of 
ALGEBRACDB from the indirect-route-to-accessible-environment simulation shown in 
Figure 1) or from drilling operations (output of C U " G S  from the direct-route-to- 
accessible-environment simulation shown in Figure 1). The name of the first .CDB file 
is specified. See Section 7.1 for more information on the input Computational database 
files. 

2. PREGENII ASCII input control fie. This file, which contains the commands that 
establish how GENII-A will be run for the n-vector sample space corresponding to a 
given pathway, is the human interface to the GENLI-A code sequence. n s  file is 
described extensively in Section 7.2. 

Input generic radioisotope database file. This file contains information that 
characterizes the radionuclide isotopes, such as half-life, specific activity, and mass. The 
same input generic radioisotope database is used for all sample vector calculations. See 
Section 7.3 for more information on this file. 

3. 
-. 

4. GENII-A ASCII input control files. These files, which are PREGENII output files, 
are the GENII-A ASCII input control files created by PREGENII to run GEXI-A for 
each of the sampled vectors. There is a one-to-one correspondence between these files 
and the .CDB files. See Section 9.1 for more information on the GENE-A input control 
files. 

5. Output PREGENII diagnostics file. This is a diagnosticsldebug file containing 
information about the PREGENII run for the n-vector sample space. It is an optional 
file, but it must be specified if the user wants to take advantage of error reporting. See 
Section 9.2 for more information on this file. 
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Alternatively, the user may use a command file to execute PREGENII. A sample command file, 
GII-TEST-PCA.COM in this example, follows: 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - -  GI1-TEST-PCA.COM follows .................... 

$ !  MODULE: GI1-TEST-PCA.COM 
$ !  PURPOSE: RUN TEST CASES FOR PREGENII USING THE PRODUCTION EXE 
S! DATE: 15-JAN-1996 
$ ! AUTHOR: E. J. DECOTEAU 

$ !  _ _ _ _ _  

$ 1  - -___ 
$ SET NOON 
$ START-DIR = F$ENVIRONMENT ( "DEFAULT" ) 
.$ EXE-SRC :== SWP$PRODROOT:[GI.EXElPREGENII-PA96.EXE 
$ SET DEFAULT WPSTESTROOT:[GIl.TESTl 
s, -_--- - -  
S DEFINE GI1-CDBSINP GIl-TESTl-RO01.CDB 
$ DEFINE GIl-UIF$INP GI1-TESTl-lJIF.INP 
$ DEFINE GIl_RDB$INP GIl-TEST1-RDB.INP 
$ DEFINE GI1-TRNSOUT GIl-TESTl-TRN-RO01.INP 
$ DEFINE GI1-DBGSOUT GIl-TEST1-DBG.OUT 
S EXE-SRC GI1-CDBSINP GIl-UIF$INP GILRDBSINP GI1-TRNSOUT GIl-DBG$OUT 

$ SET DEFAULT 'START-DIR 
$ EXIT. 

$ !  _-_-_ 

rc 

Note that the above command file specifies the names of Files 1 through 5 as 
GI1_TEST1_RO01.CD~,GI1_TEST1_UIF.INP,GI1~TEST1_RDB.INP. 
GIl-TESTl-TRN-ROOl. INP, and GI1-TEST1-DBG . OUT, respectively. (For user's 
convenience, these filenames appear in bold type in the above sample command file.) Once the 
command file is written and stored, the user simply types an "@" followed by the name of the 
command file, which in this case would be: 

@ GI1-TEST-PCA.COM 

c. 
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Figure 1. Sample computational flow diagram for PREGENII 
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7.0 DESCRIPTION OF INPUT FILES 

7.1 Input Computational Database File 

The input computational database (.CDB) file follows the CAMDAT format. The CAMDAT 
format is described in detail in the Programmer’s Manual for CAMCON: Compliance 
Assessment MethodoZogy Controller, Sections 6.1 and 6.2 (Rechard et al., 1993). CAMDAT files 
are not user readable. Data from these files can be plotted using a compatible plotting package and 
examined using GROPE. 

Data required to exist in the input computational database are listed below: 

radioisotopic concentrations saved as appropriate analysis variables (The groundwater 
concentrations must be nodal analysis variables using the units kg [solute]/m3 [fluid]; the 
excavated (drilling) concentrations must be global variables using the units total curies 
per radionuclide as provided by the C U ” G S  code.) 

the LHS-sampled biosphere-relevant parameters saved as material properties or attributes 
( e g ,  brine concentration, contaminated fraction of animal drinking water, water drinking 
rates) 

,/ti,., 
t :  / d \ .  , 

_. . ... 
flow field velocities nodal analysis variables as supplied by SECOFL2D. ’’ :* , ,  . - 

~ ) ,  , i  . I  
“ ‘ , 1  j ’  I 

7.2 PREGENII ASCII Input Control File ;. ?\. , 

The PREGENII ASCII input control file consists of keywords that correspond to the exposure 
pathway explained in Section 4.0. 

The format of the PREGENII input control file follows the standard format established for 
CAMCON input files as stated in the User’s Reference Manual for CAMCON: Compliance 
Assessment Methodology Controller, Version 3.0, Section 2.9.4 (Rechard, 1992). The input file 
contains keywords, denoted by a leading asterisk (*), and parameters associated with the keywords 
that can function as secondary keywords or have input values associated with them. 

User input must be read from the ASCII input control file. The general format for the PREGENII 
input control fde is shown below. (Optional input is enclosed in square brackets (“[I”.) 

*major-keyword [keyword-flags], &‘ 
[keyword-specific data, & 

j 
[*majoykeyword, & 

h 

. Unless otherwise noted, ampersands ( 8 s )  should be provided at the end of each line. 
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, .  
, ,  . 

. ,  

Comments can be added to the ASCII input control file. Comments are preceded by an & . '  

exclamation point (!), as illustrated below: 

! list the variables which will be sampled, GENII name=CAMDAT name 
*LHS-SAMPLES, & 

Sample input control files for three of the exposure pathways listed in Section 4.0 are provided in 
Appendix A (contaminated stockpond, water-stock cattle, man [rancher]), Appendix B 
(contaminated cuttings, man [dnllerl), Appendix C (contaminated drilling-mud pit, dust-air 

' transport, man [farm family]), and Appendix D (contaminated dried stockpond, dust-air transport, 
man (farm f d y ) .  The user can refer to these sample input files to find out which keywords and 
parameter values should be specified for a given exposure pathway. 

A description of the PREGENIl keywords and their options follows. 

7.2.1 Keyword/Parameter Summary 

- 

The following summarizes use of all PEGENII keyword and parameter cards. Detailed 
descriptions of the keywords and their associated parameters, in the order presented in this listing, 
are found in Section 7.2.2. 

*PATHWAY, & 
PATH=[DRILL,FARM,LAKE,STOCK,WELLI, SCENario=[El,EZ,ElE2] or [CH.RH], & 
WASTE-foms=[value], VECTORS=[valuel, TIME-INT=[value], & 
LOCations=[valuel, SOURCE=[WATER,CUTTINGSl 

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

*ARRAY-CAMDAT, & 
TYPE=[GLOBAL,NODEl, ROOT=[array or variable name], & 
LENGTH-root=[valuel, I-LOC=[valuel, J-LOC=[valueI, K-LOC=[value], & 
NODE-loc=[value], TIME-SOLution=[valuel, TOLER=[value], & 
UNITS~Time=[SECONDS,YEARSl, INTERP=[LINEAI(,NEARl, & 
NIJYBERqoints=[value] 

h. 



*STOCK-WELL , & 
AQUIFER-AREA=[valuel, NUMBER-COWS=[valuel, RATE-DRINK=[value], & 
POTABILITY=[valuel, PUMP-DURATION=[value], & 
BRINE=[variable name or value], FLOW=[variable name or value] 

--_---_-__--_---_--_____________________------------------------- 

*SUSPEND. & 
DENSITY=lvaluel, RATE-coeff=[valuel, AREA=[valuel, WIND=[valuel, & 
DISTANCE-FARM=[valuel, RADIUS=[valuel, DEPTH=[valuel 

*NUCLEAR, & 
CONC-cut=tvaluel. NUM~nucs=[valuel, NUCLides=[PU239,PA231,NP237 . . .  I 

*DRILLer, & 
DENSITY=[valuel, DEPTH-BOREhole=[valuel, & 
RriDIUS_Borehole=[~'aluel, P.ADIUS-Chip=[valuel 

_-_____--_-_--__-_----------------------------------------------. 

'JAKE, & 
VOLUMEJAKE=[valuel, DEPTH=tvaluel, CATCH=[valuel, PRECIP=[valuel, & 
TIME-FLOW=[valuel, UNITS-Time=[SECONDS,YEARSl, & 
FLOW=[variable name or valuel 

*SCENARIO, & 
FAR_FIELD/NEAP-FIELD, CHRONIC/ACUTE, & 
INDIVIDUAL/?OPULATION=[GRID or valuel, & 
TRANSPORT=[GROUNDWATER,SURRFACE,AIR,NONEl. INVENTORY=[RELEASE,BASICl 

*TRANS?ORT 

AIR-TRANSPORT, OPTION=[USE~CHI~OVER~Q,SELECT,SPECIFYI, JOINTFRE, & 
USE-CHI-GRID, CHI-OVER-Q=[valuel, SECTOR=[valuel, RELEASE-DIST=[value], & 
RELEASE-HEIGHT=[valuel 

SJRFACE-WATER, MIX-MODEL=[LAKE.RIVER,USERl 
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ENI-TRANSPORT - 

____________--___-______________________------------------------- 

I ,  11 *FXPOSURE, & 
Y DRINKING, ANIMAL-consumption, PLANT-consumption, AQUATIC-consumption, & 

INHALATION, EXTERNAL-GROUND, FINITE-PLUME, INFINITE-PLUME, & 

PERIOD~AIR~DEPOSitlO~=[Valu~l, & 

,. . 
, I  

. .  
* , .  1 .  DOSE~PERIOD=[valuel. COMMIT-PERIOD=[valuel, INTAKE-PERIOD=[value], & 

.> , 

UNITS~ACTivity=~CURIES,MILLICURIES,MICROCURIES,PICOCURIES,BECQUERELSl, & 
UNITS-SURface=[CUBIC-METERS,SQUARE-METERS,KILOGRAMS], & 
PLUME_TIME_EXPosure=[valuel,~ SOIL-TIME-EXPosure=[valuel, & 
SAMPLE-TIME-EXPosure=[valuej, BOAT-TIME-EXPosure=lvaluej, & 
SWIM-TIME-EXPosure=[valuel, SHORE_TIME_EXPosure=[value1, & 
TIME-IRRIgation=[valuel, RATE-IRRIgation=[valuel, & 
TI~-INHALation=[valuel, AREA-EXTemal-source=[valuel h 
AREA_EXAmination=[valuel 

-____-____________--____________________-----~_------------------ 

*FLAGS, & 
PRODUCTION=[POPULATION,FOOD,GRID], WATER-TREATMENT=[YES,NO], & 
WATER-IRRIgafion=IGROUNDWATEF.,SURFACE], & 
WATER-DRINK=[GROUNDWATER,SLlRFACEl, RESIDENTial, GRID-POPulation 

*SOIL-DATA, & .. 
ROOTS-Upper-soil=[value], & 
SOIL-Model= [MASS-LOAD,ANSPAUGH.NO_RESUSPENSIONl, & 
SoIL~DILUTION~FACTOR=[valuel, DEPTH-TOP-Soil=[valuel, & 
SOIL-OVER=[value], MASS-LOAD=[valuel, EXTERNAL_Source=Ivaluel 

*INGESTION 

SOIL-INGESTION=[valuel 

WATER-consumption, TRFAT=[YES,NOI, HOLDup-time=[valuej, & 
TRANSit-time=[value], CONSumption-rate=[valuel 

AQUATIC~consumption=[FISH,MOLLus,CRUSt,PLANtsl, & 
TP.ANSit-time=[value], PRODuction=[valuel, HOLDup-time=[valuel, & 
CONsumption-rate=[valuel 

PLANT~consumption=[FRUIt,GRAIns.LEAF,ROOtsl. & 
GROW-time=[value], RATE-IRRIgation=[valuel, TIME-IRRIgation=[valuel, & 
YIELD=[value], PRODuction=Ivaluel, HOLDup-time=[valuel, & 
CONSumption-rate= [value] 

ANIMAL~consumption=[BEEF,EGGs,MILK,POULtryl, & 
CONSumption=[value], HOLDUP-time=[valuel, PRODuction=[valuel ,&  
CONTAMINATED-H20=IvalueI 

FRESH-FEED=[BEEF,MILK] FRACtion=[valuel, GROW-time=[value] , & 
RATE-IRRIgation=[valuel, TIME-IRRIgation=[valuel, YIELD=[value], & 
STORAGE= [value] 
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STORED~FEED=IBEEF.POULTRY.MILK,EGGsl. FRACtion=[valuel, & 
GROW-time=[valuel, RATE-IRRIgation=[valuel, & 
TIME~IRRIgation=lvaluel, YIELD=IvalueI, STORAGE=Ivalue] 

ENi-INGESTION-INPUT 

___________-__-_-_______________________------------------_------ 

‘LHS-SAMPLES , & 
BIOSPHERE=[region name in CDB file], & 
HUMAN-DRINKING-WATER=H2O-DFNK, . . . *  

*END 

7.2.2 KeywordParameter Detailed Description 

A complete listing and explanation of the keywords and associated parameters for PREGENII 
follows. Note that the-user is required to type in only the uppercase letters. For example, the 
keyword *DRILLer can be specified by simply typing “*DRILL.” 

UNLESS OTHERWISE NOTED, THE VALID RANGE FOR KEYWORD 
PARAMETERS THAT ARE ASSIGNED NUMERICAL VALUES IS ANY POSITIVE ,- 

~NUMBER GREATER THAN ZERO (i.e., RANGE > 0). I 

I UNLESS OTHERWISE NOTED, ONLY ONE VALUE OR NAME CAN BE 1  SPECIFIED FOLLOWING A PARAMETER= STATEMENT. I 

FOR PARAMETER STATEMENTS OF THE TYPE P=TERl/PARAMETERZ, 
ONLY ONE PARAMETER CAN BE SPECIFIED. 1 

IFOR PARAMETER= STATEMJ3TS. DEFAULT VALUES .4RE ESCLOSED IN  I 

I GREATER THANLESS THAN BRACKETS (E.G., WASTE-f orms=<l>). IF NO 
DEFAULT VALUE IS PROVIDED, THE WORD “NO DEFAULT” IS ENCLOSED IN 
GREATER THANLESS THAN BRACKETS (E.G.. PATH=<no default,). 

.- 

. List would include all PREGENII variables in CAMDAT that are LHS sampled 
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: 
%R PARAMETERl/PARAMETERZ STATEMENTS, DEFAULT PARAMETERS ARE 
WICATED mm GREATER THANLESS THAN BRACKETS (E.G., 
CHRONIC/ACUTE <default=CHRONIC>). IF NO DEFAULT VALUE IS PROVIDED. 

~ - _ _  ~ _ _  
IN0 TEXT FOLLOWS THE PARAMETER~/P-TER~ STATEMENT. I 
7.2.2.1 *PATHWXY 

The *PATHWAY keyword defines an exposure pathway along with a PA scenario, intrusion time, 
and number of exposure locations, using the following parameters: 

PATH=<no default> 
Pathway descriptor for origin of contaminants: DRILL, FARM, LAKE, STOCK, WELL for drill 
cuttings, farm (atmospheric source), lake, stockpond, or water well, respectively. Only one 
pathway descriptor can be specified. 

SCENario=ino defaults 
The WIPP PA scenario descriptor; used for informational purposes only. Example specifications 
include: intrusion through repository panel into an underlying pressurized brine pocket (El) ,  
intrusion through repository into underlying dry rock (E2), or a combination of the two previous 

or remote handled waste (RH). 

WASTE-foms=<l> 
The number of different waste-fornis or parcels; range is any integer greater than 0. 

VECTORS=<b 
The number of vectors (ix., independent samples’); range is any integer greater than 0. 

TIME-INT=<no defaultz 
Time of borehole intrusion, in years following decommissioning of repository. 

LOCations=cno defaultz 
Number of exposure locations; range is any integer greater than 0 up to a maximum value 

SOURCE=cno default> 
How radionuclides transported: by water (WATER ) or drilling cuttings (CUTTINGS) 

events (E1E2), or in the case of the drilling pathway, the waste type: contact handled waste (CH) -. 

’ The Waste Isolation Pilot Plant performance assessments use Latin hypercube sampline methods to generate 
independent samples of parameter values from the distributions developed in the first step of a Monte Carlo 
analysis; see, for example, Section 4.2.2 of Rechard 119951 for details. Because each “independent sample” 
contains a complete set of parameter values required for running a single calculation, it is often referred to as 
a “vector” in the W P P  PA literature; hence, the parameter VECTORS=. 
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7.2.2.2 *ARRAy_cAEIDAT 

The *ARRAY_CAMDAT keyword specifies information about the location of concentration data in 
the CAMDAT database. A description of the parameters for this keyword follows. 

TYPE=<no default> 
The type of CAMDAT array; i.e., GLOBAL, or NODE, for global or nodal, respectively. NOTE: 
PREGENII expects groundwater concentrations to be nodal (analysis) variables where 
concentrations are expected to be kgm3 per radionuclide; however, driller excavations come from 
global variables, where the units are curies per radionuclide released due to drilling events. 

ROOT=<no default> 
The root name of the CAh4DAT array containing the concentrations. 

LENGTH-root=cno default> 
This is the character length of the ROOT described above. Its value is Iimited by the fact that 
CAMDAT names are limited to eight characters maximum. Because radioisotopes need six 
characters to uniquely identify them, LENGTH can be 0, 1, or 2, although 0 implies no other 
variables of that type exist in CAMDAT. 

I-LOC=<no default> 
The i - l i e  locations of nodes where nodal array data reside. 

I 

J-LOC=<no default> 
The j-line locations of nodes where nodal array data reside. 

K-LOC=<no default> 
The k-line locations of nodes where nodal array data reside 

NODE-loc=<no default> 
The node index numbers of nodes where nodal array data reside. The location of nodal array data 
is specified using either NODE-loc or I-LOC, J-LOC, and K-LOC. 

TIIC-SOLution=<no default> 
The time (at the time step) in the CAMDAT database that concentrations are retrieved. The units of 
time for TIME-SOLution are specified by UNITS-Time. 

TOLER=<no default> 
The time tolerance about TIME-SOLution values for including candidate CAMDAT analysis 
time steps. 

TUNITS-Tirne=<no default> 
The units of time for TIIC-SOLution values. The choices are SECONDS or YEARS 
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INTERP=<no default> 
Selects alternative interpolation schemes for times of CAMDAT analysis data that are within 
TOLER of TIME-SOLution; i.e., linear interpolation (LINEAR), or nearest point (NEAR). Note: 
If times are not within specified time tolerance value, no concentrations will be found. 

NUMBERqoints=<no default> 
Number (maximum) of time points allowed for retrieval from O A T  that satisfy being within 
TOLER of TIMESOLution . These points become candidates for use in interpolation. Note: 
First NUMBERqoints encountered as time increases will be used. 

7.2.2.3 *STOCK-WELL 

A description of the parameters for specifying stockwell (i.e., stockpond) characteristics, which 
follow the * STOCK-WELL keyword, follows. 

. -. AQUiFER-AREA=<no default> 
The cross-sectional area of the aquifer passing through the node where fluid (brine) flux is 
calculated. NOTE: the area specified by this parameter is normal to flow. 

NUMBER-COWS=<no default> h i  

i .  . .  , .  , 
. 1 ,  , . .  

The number of stock cattle supplied by the stockpond; range is any integer greater than 0. 

RATE-DRiNK=ino default> 
The rate (cubic meters per year) at which the individual cattle drink from the stockpond. 

POTABILITY=<no default> 
Maximum acceptable specific density of brine for cattle drinking water; range is any real number 
equal to or greater than 1 (ix., the specific density of pure water). This value corresponds to what 
is commonly called “minimum water potability.” 

PUMP_DURATION=ino default> 
The fraction of a year that the stock pump is operating; range is any real positive number equal to 
or less than 1. 

BRINE=lno default> 
The name of the variable containing the specific density of brine found in the Culebra at the point 
of extraction; range is any real number equal to or greater than 1. (Must be a nodal analysis 
variable.) Alternatively, it can be a real value input by the user, which overrides the value in the 
CDB file. 

FLOW =<no default> 
The name of the variable containing the Darcy flow rate. (Must be a nodal analysis variable.) 
Alternatively, it can be a real value input by the user, which overrides the value in the CDB file. 
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7.2.2.4 *SUSPEND 

A description of the parameters for suspension of particulates from soil to air, which follow the 
*SUSPEND keyword, follows. 

DF.NSITY=.mo default> 
The mean density of the soil being resuspended (kg/m3). This is ps discussed in Equation 1. 

RATE-coeff=<no default> 
The coefficient for the resuspension rate. This is the resuspension constant K, (s2/m3) discussed 
in Equation 1. 

AREA=cno default> 
Area over which suspension occurs (m2). 

wIND=<no default> 
The mean wind speed (meters per second) over the area of suspension. This is U discussed in 
Equation 1. 

- 

DISTANCE-FARM=<no default> 
Distance between the farm and the source (D for oy and oz in Equation 2). 

R?DIUS=<no default> 
The radius (in meters) of a hypothetical borehole. 

h 

DEPTH=<no default> 
The depth (in meters) of the soil which can be resuspended. This is Axs discussed in Equation 1 

I. 2.2.5 *NUCLEAR 

A description of the parameters for radionuclides, which follow the *NUCLEAR keyword, follows. 

CONC-cut=<no defaults 
Minunum cutoff for concentrations of radionuclides used for creating GENII-A input (kg/m3). 
(Used exclusive of NUM-NUCS, NUCLIDES=cno default>). 

NUM-nucs=<no default, 
Number of nuclides by explicit designation to use (no minimum cut-ofi); range is any integer 
greater than 0. 

NUCLides=ino default> 
Names of nuclides by explicit designation to use. Name is formed by concatenation of element 
symbol and nuclide atomic mass number followed by the letter M if it is a metastable state (no 
spaces); e.g., PU23 9, PA23 1, NP23 7 . . . The user should verify that the number of nuclides 
specified in the name list following NLJCLides= a p e s  with the number specified by 
NUM-nuc s =. 

- 
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7.2.2.6 *DRILLer 

A description of the parameters for the *DRILLer keyword, which indicates data specific to the 
driller pathway, follows. 

DENSITY=<no default> 
The mean density of the chip examined by the driller, in kg/m3. 

DEPTH-BOREhole=<300.0> 
The depth of the borehole, in meters. For WIPP PA calculations, the depth of the borehole is 
assumed to equal the depth of the repository. 

RADIUS-Borehole=<no default> 
The radius of the drilled borehole. in meters 

RADIUS-Chip=cno default> 
The radius of a hypothetically spherical chip, in meters. 

7.2.2.7 *LAKE 

Adescription of the parameters for lake exposure scenarios, which follow the *LAKE keyword, 
follows. 

. .  

VOLW-LAKE=cno def aultz 
The volume of the lake in cubic meters. 

DEPTH=cno default> 
The depth of the lake in meters 

CATCH=cno default> 
The catchment area divided by lake area [unitless]. 

PRECIP=<no default> 
Precipitation in meters per year. 

TIME-FLOW=<no default> 
The duration of flow into the lake from the contaminated aquifer, in the units specified by 
UNITS-Time. 

UNITS-Time=<no default> 
The units of time for TIME-FLOW values. The choices are SECONDS or YEARS. 

FLOW=cno default> 
The variable name containing the volumetric flow rate (m3/unit time specified by UNITS-Time) 
in CAMDAT. Alternatively, it can be a real value input by the user, which overrides the value in 
CAMDAT. 
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7.2.2.8 *WELL 

A description of the parameters for farm-well exposure pathways, which follow the *WELL 
keyword, follows. 

AQUIFER-==<no default> 
The cross-sectional area of the aquifer, in square meters, providing Darcy flow is being used (see 
FLOW=, below). NOTE: the area specified by this parameter is normal to flow. If flow is 
volumetric (see FLOW=, below), then AQUIFER-AREA=<l. 02. 

TIME-FLOW=<no default> . 
The duration of flow into the well from the contaminated aquifer, in the units specified by 
UNITS-Time. # * 

UNITS-Time=<no default> " ',!',,,, &!I,* 

.,~. 
i .  ~',I. 

:ri ' P .  

. I . , ~ i  

. .  
I i ,  ,, The units of time for TIICE-FLOW values. The choices are SECONDS or YEARS. 

' ,  ',' . i 

FLOW=<no defauLt> .~ 
The variable name containing either the volumetric flow rate (m3/unit time specified by 
UNITS-Time) in CAMDAT or Darcy flow rate (duni t  time specified by UNITS-Time) in 
CAMDAT. A real value can instead be input by the user, which overrides the value in CAMDAT 
When flow is volumetric, AQUIFER-AREA=<l. O> (see AQUIFER-AREA=, above). 

7.2.2.9 *REPORT 

.- 

The *REPORT keyword is followed by one or more of the following parameters specifying how 
GENII-A outputs results: 

COMMITted 
Indicates annual effective dose equivalent will be output from GENII-A run. This is a default 
setting that does not have to be explicitly specified. 

ORGANS 
Indicates dose by organ will be output from GENII-A run. 

NUCLIDES 
Indicates dose by nuclide (or radioisotope) will be output from GENII-A run 

PATHS 
Indicates dose by various allowed paths (e.s., ingestion, inhalation, external) Ivill be output from 
GENE-A run. 

7.2.2.10 *SCENARIO 

- The *SCENARIO keyword is followed by the following parameters that characterize the exposure 
pathway to humans. 



PREGENII. Version 6.21 
User's Manual, Version 1.00 

WPO # 27763 
October 27, 1995 

Paw 22 - 
-. 

FAR-FIELD/NE?+R-FIELD <default=FAR-FIELD> 
, .  Indicates whether far- or near-field exposure. 

CHRONIC/ACUTE <default=CHRONIC> , ,  

Indicates whether exposure is chronic or acute. 

. 
, L  

: *  
' , . I  

, .  
. ,  
', 

INDIVIDUAL/POPULATION= <default=INDIVIDUALz 
Indicates whether exposure is to an individual (INDIVIDUAL) or a population (POPULATION=), 
where the choices for POPULATION are GRID (use a population grid) or the number of persons in 
the exposed population or critical group. 

TRANSPORT=<GROUNDWATER> 
Indicates the mode of transport to where exposure occurs; may be 1) groundwater 
(GROUNDWATER), 2) surface water (SURFACE), 3) air (AIR), or 4) NONE. Note: NONE indicates 
that the *TRANSPORT keyword is omitted. ('TRANSPORT parameters are not required when 
there is no transport; nor are they always required when the mode of transport is GROUNDWATER.) 

I"TORY=<BASIC> . 
Indicates whether radioisotope concentrations are transported (in GENII-A) to exposure location 
(RELEASE) or are assumed to be at exposure location (BASIC). 

7.2.2.11 *TRANSPORT 

The *TRANSPORT keyword is followed by the following parameters that characterize how 
radionuclides are transported. 

AIR-TRANSPORT 
Indicates air transport parameters, listed immediately below, follow. 

OPTION=<no default> 
Indicates which of the four air transport options are to be used by GENII-A, as specified in the 
AIR TRANSPORT section of the GENII~A input control file: . 

OPTION=USE-CHI-OVER-Q corresponds to Option 1 ; O?TION=SELECT corresponds to 
Option 2; OPTION=S?ECIFY corresponds to Option 3. If OPTION= is not specified in the 
PREGENII input control file, Option 0 is selected, which means that the plume model is 
calculated by PREGENII. 
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JOIWTFRE 
If JOINTFRE is specified, then joint frequency meteorological data will be used in GENII-A to 
calculate the ratio of ground-level concentrations to the source stren,&. If JOINTFRE is not 
specified, then either USE-CHI-GRID or CHI-OVER-Q (described below) must be specifred. 

USE-CHI-GRID 
I~USE-CHI-GRID is specified, then a x/Q grid provided by GENII-A will be used by GEM-A 
to calculate the above ratio. 

CHI-OVER-Q=4l.O> 
If CHI - OVER-Q is specified, the plume is semi-infinite. The value for x/Q k either (1) directly 
calculated for GENII-A as explained in Section 4.0 (CHI-OVER-Q=CALCULATE), or (2) x /Q is 
assigned a value greater than zero (CHI-OVER-Q=value). 

SECTOR=ino default> 
Specifies the direction of the receptor. Can take on any value between 1 and 16; l=south, %west, 
9=north, 13=east, with other integers in th is range representing intermediate directions. For 
example, 16=south-ssuth-east. 

RELEASE-DIST=lno default> 
Distance from release point to receptor (m). 

RELEASE-HEIGHT=<89.0> 
For joint frequency data, indicates the height (m) above ground level where data taken. 

h 

SURFACE-WATER 
Indicates surface water transport parameters, listed immediately below, follow 

MIX-MODEL=ino default> 
Indicates the mix model, for surface water, to be used in GENII-A; choices are 1) lake (LAKE), 
2) river (RIVER), or 3) user (USER). 

END-TRANSPORT 
Signifies the end of the *TRANSPORT parameters. 

7.2.2.12 *EXPOSURE 

A description of the parameters and values for exposure to radionuclides, which follow the 
*EXPOSURE keyword, follows. 

DRINKING 
Indicates exposure by drinking water 

ANIm-consumption 
Indicates exposure by ingesting animal products, 
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- PW-consumption 
Indicates exposure by ingesting plant food (vegetables, fruits, grains, roots). 

AQUATIC-consumption 
Indicates exposure by eating aquatic food (e.g., fish). 

INHALATION 
Indicates exposure occurs from breathing. 

EXTERNAL-GROUND 
Indicates that groundshine (exposure to radiation coming directly from contaminated soil) occurs. 

FINITE-PLUME 
Indicates that there is exposure to (immersion in) a finite plume. 

INFINITE-PLUME 
Indicates that there is exposure to (immersion in) an infinite plume. 

WSE-PERIOD=<no defaults 
Period of dose due to exposure (years). 

COMM~T-PERIOD=<50.0> 
Period of dose commitment (years). - 

. .  

INTAKE-PERIOD=cl.O> 
Period of intake of contaminated radionuclides (years). 

PERIOD-AIR-DEPosition=i0.0> 
Number of years of deposition from the air to the soil prior to exposure. 

UNITS-ACTivity=<BECQUERELS> 
Units of activity (CURIES, MILLICURIES, MICROCLRIES, PICOCURIES, or BECQUERELS). 

UNITS-SURface=iSQUARE_METERS> 
Surface soil units (CUBIC-METERS, SQUAFS-METERS , or KILOGRAMS) 

PLUME-TIME-EXPosure=ino default> 
Time of exposure to radioactive plume in atmosphere (hours). 

SOIL-TIME-EXPosure=<no default> 
Time of exposure to contaminated soil (hours). 

SAIQLE-TIME-EXPosure=ino default> 
Time of exposure to contaminated sample (hours). 

BOAT-TIME-EXPosure=cno default> 
Time of exposure to water while boating (hours). 
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SWIM-TIME-EXPosure=<no default> 
Time of exposure to water while swimming (hours). 

SHORE-TIMEEXPosure=<no default> 
Time of exposure to water while on shore (hours) 

TIME-IRRIgation=<no default> 
Time of irrigation (months). 

RATE-IRRIgation=<no default>' 
Rate of irrigation (inches per year). 

TIMEINH?&ation=<no default> 
Time of inhalation (hours). 

AREA-EXTernal-source=<no default> 
Total area of contaminated ground surface (square meters). 

AREA-EXAmination=<no default> 
Cross-sectional area of contaminated sample examined (square meters) 

A. 

7.2.2.13 *FLAGS - 
The user uses the *FLAGS keyword to set some of the flags (or switches) that are needed for the 
exposure configuration, as specified below. 

PRODUCTION=<no specification> 
Indicates atmospheric production option; choices are population weighted (POPULATION), food 
weighted (FOOD), or production grid (GRID). If none of the above are chosen, input defaults to 
uniform production. 

WATER_TREATMENT=<NO> 
Flag indicating whether water is treated before use (YES or NO) 

WATER-IRRIgation=<no default> 
Source of the water used for irrigation (groundwater or surface water, GROUNDWATER or 
SURFACE, respectively). 

WATER-DRINK=<no default> 
Source of the water used for drinking (groundwater or surface water, GROUNDbJ-&TER or 
SURFACE, respectively). 

RESIDENTial 
Indicates residential imgation. 

GRID-Population 
Indicates to use the population grid stored in FILEN.4MES. DAT. 

A 
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7.2.2.14 *SOIL-DATA - 

A description of soil-related parameters, which follow the *SOIL-DATA keyword, follows. 

ROOTS-Upper-soil=cno default> 
This is the fraction of roots in the upper soil; range is any real positive number equal to or less 
than 1. 

SOIL-Model=<NO-RESUSPENSION> 
The soil model chosen for resuspension; may be MASS-LOAD, ANSPAUGH, or 
NO-RESUSPENSION. The factor for estimating the amount of resuspended material can be based 
on a time-dependent Anspaugh function (ANSPAUGH); alternatively, it can be calculated from 
atmospheric mass loading involving the mass loading of soil in air (MASS-LOAD) (g/m ); 
NO-RESUSPENSION indicates that resuspension is not modeled. 

3 

SOIL-DILUTION-FACTOR=~no default> 
This is the deep soiVsurface soil dilution factor for manual redistribution due to farming activities. 

DEPTH-TOP-Soil=<no default> 
This is the depth of top soil available for resuspension (cm); this parameter must be specified if 
SOIL-Model=ANS?AUGH. 

SOIL-OVER=<O.15> 
Depth of overburden (m). 

i%SS-LOAD=ino default> 
This is the mass load factor (g/m3), this parameter must he specified if SOIL-Model= 
MASS-LOAD. 

EXTERNAL_Source=<no default> . ,  

Area of external source surrounhng soil (m2). 

i 

i '  
, , '  , ' .  

i '  ' *. 

7.2.2.15 *INGESTION 

A description of ingestion-related parameters, which follow the *INGESTION keyword, follows. 

SOIL-INGESTION Parameters 
SOIL-INGESTION=c0.5> 
Indicates amount of soil ingestion (kg/year). 

WATER-consumption Parameters 
WATER-consumption 
Indicates that water consumption parameters, listed immediately below, follow. 

TREAT=<NO> 
Indicates whether drinkmg water treated (YES) or not (NO). 
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Indicates holdup time (days) from source to consumption. 

TRANSit-time=<no default> 
Indicates transit time (days) from source to consumption. 

CONSumption_rate=<730.0> 
Indicates human consumption rate (litedyear) 

AQUATIC-consumption Parameters 
AQUATIC-consumption=<no default> 
Indicates aquatic source of food is fish/mollusks/crustean~plan~ (FISH, MOLLUS, CRUSt, or 
PLANts, respectively). Only one of these is indicated per input line. NOTE: Aquatic 
consumption parameters must be. repeated for each aquatic food source. 

TRANSit-time=<l. 0 for FISH,MOLLus, CRUSt; 24 .0  for P u t s >  
Indicates transit time from aquatic source to consumption (hours). 

PRODuction=<O.O> 
Indcates production 111 kglyear. 

HOLDup-time=<O.O> 
Indicates holdup ttme from aquatic source to consumption (days) 

CONSumption-rate=<O.O> 
Indicates consumption rate in kglyear. 

' "  

PLANT-consumption Parameters 
Pr.,ANT-consumption=<no default> 
Indicates terrestrial plant source of food is fruit/grain/leafy/root (FRUIt, GRAIns, LEAF, or 
ROOts, respectively). Only one of these is indicated per input line. NOTE: Plant consumption 
parameters must be repeated for each plant type. 

GROW-time=<gO.O> 
Indicates growing time before harvest (days). 

RATE_IRRIgation=<40.0> 
Indicates rate of irrigation (inches/year). 

TIME-IRRIgation=.c6.0> 
Indicates duration of irrigation in monthdyear. 

YIELD=<2.0, 0.8,l. 5, or 4. 0 for FRUIt, GRAIns, LEAF, o r  ROOts, respectively> 
Indicates yield of crop in kg/mz of farmland. 

PROIXiction=il4.0 for FRUIt, LEAF, ROOts; 180.0 for GRAIns> 
Indicates production in kg/year. 

- 
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HOLDup-time=<64.0,72.0,15.0, or 140.0 for F R U I t ,  G R A I n s ,  LEAF, o r  R O O t s ,  
respectively> 
Indicates holdup time in days. 

CONSumption_rate=<330,80.0,64., or 5 0 . 0  for F R U I t ,  GRAIns ,  LEAF, or R O O t s ,  
respectively> 
Indicates consumption rate in kglyear. 

ANIMAL-consumption Parameters 
ANIMAL_consumption=<no default> 
Indicates terrestrial animal source of food is beeflpoultrylmiudeggs (BEEF, EGGS, MILK, or 
P O U L t r y ,  respectively.) Only one of these is indicated per input line. NOTE: Animal 
consumption parameters must be repeated for each animal food source. 

CONSmption=<70.0,20 .O, 230 .0 ,  or 8 . 5  forBEEF, EGGs ,MILK,  or P O U L t r y ,  
respectively> 
Indicates consumption rate in kg/year. 

HOLDup-time=<34.0,18.0,4.0, or 34.0 for BEEF, EGGS, MILK, or P O U L t r y ,  
~- 

, .  , 
respectively> i .  
Indicates holdup time in days. . .  .. , . .  ~ 

I '  

' i  ' , . .  
h. 

1 
PRODuction=cO.O> 
Indicates production in kg/year. 

CONTAMINATED-H20=<0.5> 
Amount of contaminated water consumed by animals as a fraction of total water consumed by 
animals. 

FRESH-FEED Parameters 
FRESH-FEED=<no default> 
Indicates fresh feed for beef-producing (BEEF) or milk-producing (MILK) animals. NOTE: Fresh 
feed parameters must be repeated for each fresh food source. 

FRACtion=<O.75> 
Fraction of contaminated feed that is fresh; range is any value between 0 and 1. 

GROWptime=<45 . 0 or 3 0 . 0  for BEEF or MILK, respectively> 
Grow time for fresh animal feed (days). 

F?ATE-IRRIgation=<O.O> 
Indicates rate of irrigation (incheslyear) for fresh feed. 

T I ~ - I R R I g a t i o n = < O . O >  
Indicates duration of irrigation (monthdyear) for fresh feed. 
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YIELD=<2.0 or 1.5 for BEEF OrMILK, respectively> 
Amount of fresh feed produced (kglm’) per unit area of soil. 

STORAGE=<iOO. 0 or 0 . 0  for BEEF or MILK, respectively> 
Storage time of fresh feed (days). 

STORED-FEED Parameters 
STORED-FEED=<no default? 
Indicates stored feed for beef-producing (BEEF), poultry-producing (Porntry), milk-producing 
(MILK), or egg-producing (EGGS) animals. NOTE: Stored feed parameters must be repeated for 
each stored food type. 

FRACtion=iO. 25,1.0,0.25, or 1.0 for BEEF, POULtry, MILK, or EGGs, respectively> 
Fraction of contaminated feed that is stored; range is any value between 0 and 1. 

GROW~time=~90.O,90.0,45.0,or90.OforBEEF,POULtry,MILK,orEGGs, 
respectively> 
Grow time for stored animal feed (days). 

RATE-IRRIgation=<4O.O for BEEF, 0.0 for POULtry, MILK, and EGGS> 
Indicates rate of imgation (inchedyear) for stored feed. 

TIME_IRRIgation=<6.0 for BEEF, 0.0 for POULtry, MILK, and EGGS> 
Indicates duration of irrigation (monthdyear) for stored feed. 

YIELD=<O. 8 , O .  8,2.0, or 0 . 8  for BEEF, POULtry, MILK, or EGGs, respectively> 
Amount of stored feed produced (kglm’) per unit area of soil. 

STORAGE=~i80.0,180.0,100.0, or 180.0 for BEEF, POULtry, MILK, or EGGs, 
respectively> 
Storage time of stored feed (days). 

c 

END-INGESTION-INPUT Marker 
END-INGESTION-INPUT 
Signifies the end of the *INGESTION parameters. 

7.2.2.16 *LHS-SAMPLES 

BIOSPHERX=<biospher> 
Biosphere name of region (block) in CDB file where sampled variables located 

Variables that are sampled in  CAMDAT for the biosphere are listed following the BIOSPHERE= 
parameter statement. 

The following format is used: [PREGENIIname=CAMDATWme]. 
- 



WPO 6' 27163 
October 21, 1995 

Pa,ee 30 

P W E N I I ,  Version 6.21 
User's Manual, Version 1.M) 

- .? 

7.2.2.17 *END 

The *END keyword indicates that this is the end of the input fde 

7.3 

This input file contains the following generic information on the radionuclide isotopes that could 
reach man on an exposure pathway from the W P  

Input Generic Radioisotope Database (.RDB) File 

daughter product 

half-life (seconds and years) 

atomic weight (grams per mole) 

activity conversion factor (Ci per kg) 

EPA releaselimt (in lo6 curies or megacuries if half life > 20 years) 

waste unit (not used in WIPP PA) 

.decay mode. 

A listing of the input generic radioisotope database is provided in Appendix E. 

8.0  ERROR MESSAGES 

PREGENll aborts execution and outputs a variety of messages to the screen andlor the 
diagnosticddebug output file when input errors occur. A listing of these error messages follows. 

One of the following messages is output when memory errors are detected: 

(ADDMEM) 
(ADDMEMZ A REAL array size errors detected * * *  
(ADDMEM3 '- REAL array size errors detected * + *  
(ADDMEM) 
(ADDMEM) -.CHARACTER array size errors detected * * *  
(ADDMEM1 - CHARACTER array size errors detected * * *  
(MEMADJ) - REAL DYNAMIC MEMORY ALLOCATION ERRORS * * -  
(MEMADJ) - Invalid REAL dynamic array indices detected * * *  
(MEMADJ) - Invalid CKARACTER dynamic array indices decected * * *  
(MEMADJ2) - REAL DYNAMIC MEMORY ALLOCATION ERRORS * * *  
(MEMADJ3) - REAL DYNAXIC MEMORY ALLOCATION ERRORS * * -  
(MEMADJC) - CHARACTER DYNAMIC MEMORY ALLOCATION ERRORS * * *  
( M E W J C 2 )  - CHARACTER DYNAMIC MEMORY ALLOCATION ERRORS * * *  
(MEMADJC3) - # # %  CHARACTER ###  DYNAMIC MEMORY ALLOCATION ERRORS * * *  

-,REAL;array size errors detected + * *  
,., 

- RE+L array memory errors detected * * *  

1 

If any of the above messages are displayed, the user should contact the code sponsor. 
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The following messages are output when a required file cannot be found, opened, or 
closed 

Error calling DBSETUP 
Error opening input CAMDAT file . . . 
Error closing input CAMDAT file . . . 

If any of the above messages are displayed, the user should venfy that the required file 
names have been supplied and that the files are in the correct format. 

The following message is output if no brine concentration or fluid flow nodal variable is 
found 

0 

c 

.- 

WARNING, no BRINE CONCENTRATION nodal variable found' 
WARNING, no FLUID FLOW nodal variable found' 

If the above message is displayed, the user should supply th is  variable in the input CDB 
file or in the user input file. 

The following messages are output if there is an error in reading parameters supplied by 
the user in the PREGENII input-control file: 

0 

/----, 

(RDAQUA) - Errors reading aquifer parameters * * *  .<. *. d i.31 :z.g : 

(RDPATH) - Errors reading pathway perameters * * *  , 1'1 , , 
; .+ ,,>.,; .: (RDNUCD) - Errors reading Nuclear (in air) parameters * * *  

(RDPGCD) - ReadERRORSencounteredreadingPREGENIIinputtextfile *&:* ,, ', i 
(RDRILL) - Errors reading driller parameters * * *  , -  

(RDSUSP) - Errors reading suspension (in air) parameters * * *  
[READ-EXPOSURE) - Errors reading exposure parameters * * *  
(R2AD-FLAGS) - Errors reading flags parameters * * *  
(READ-INGESTION) - Errors reading INGESTION input parameters * * *  
(READ-REPORT) - Errors reading Report defintion * * *  
(READ-SCEN) - Errors reading Scenario defintion * * *  
(READ-SOIL) - Errors reading SOIL input parameters * * *  
(READ-TRANSPORT) - Errors reading transport parmeters * * *  
(RSTOCK) - Errors reading stockpond parameters * * *  

If any of the above messages are displayed, the user should check the indicated parameter 
specification in the PREGENII input control file. 

The following messages are output if there is an error in reading keywords supplied by 
the user in the PREGENII input-control file: 

0 

* * *  BAD AQUIFER KEYWORD = . . .  
* * *  M4Y BE BAD CDB-array KEYWORD = . . .  
* * *  BAD CDB-array KEYWORD = _ . _  
* * *  BAD NUCLEAR DATA KEYWORD = . . .  
* * *  POSSIBLE BAD PATHWAY KEYWORD = . . .  
* * *  BAD SUSPEND KEYWORD = . . .  
**I UNKNOWN KEYWORD = . . .  
* * *  BAD ingestior. KEYWORD = . . .  
* * *  Unknown soil- data KEYWORD = . . .  
* * *  UNKNOWN TBANSPORT KZWORD = . . .  
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If any of the above messages are displayed, the user should check the indicated keyword 
specification in the PREGENII input control file. 

The following message is output when a problem is encountered reading a CDB-may 
parameter: 

(RDARRD) - Errors reading CDB-array parameters in RDARFD*** 

If the above message is displayed, the user should check the input CDB file and the input 
control file for errors. 

The following messages are output if there is a problem with reading CAMDAT 
variables: - 

i ,  
* * * *  ERROR reading input CAMDAT time values * * * *  
* * *  ERROR reading input CAMDAT HISTORY variable values * * *  

* * *  ERRQR reading input CAMDAT NODAL variable values * * * '  
* * *  ERROR reading input CAMDAT ELEMENT variable values * * * I  

. , .  , .  
'. I * * *  ERROR reading input CAMDAT GLOBAL variable values * * *  i ' . &- 

If any of the above messages are displayed, there may be a problem with the input 
control file or the CDB file. 

T h e  following message is output when PREGENII encounters problems with the 
generic nuclear database input file: 

h. 

FINDFIT--too many nucs on curies data file 
FINDFIT - too many vectors read on file 
Isotopic name mismatch in FINDFIT 
Isotopic name mismatch in FIhDFIT 
Can not find . . . in GENERIC NUCLEAR DATABASE 
Cannot find some radioisotopes in GENERIC library; see debug file 

If the above message is displayed, the user should contact the person responsible for this 
database. 

If there is a problem with the LHS parameters, the fallowing message is displayed 

Exceeded max number of LHS parameters, check LHS.INC 

As the message indicates, the user should check the LHS include file 

The following messages indicate problems with interpolation: 

Warning, exceeding specified number of interpolation points 
inside range of specified times, may lead to poor 
interpolation, time= . . .  

Warning, insufficient number of interpolation points inside 
range of specified times, may lead to interpolation problems 
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Specified extraction time bracket is outside or excludes CDB 
analysis times 

If these messages are encountered, the user should examine the time step and 
interpolation parameters following the *ARRAY-CAMDAT keyword in the PREGENII 
input control file. 

9.0 DESCRIPTION OF OUTPUT FILES 

9.1 

The GENII-A ASCII input control file, output by PREGENII, acts as an input control file for 
GEM-A.  Appendices F, G, H, and I provide sample GENII-A ASCII input control files 
corresponding to the following exposure pathways’: 

GEMI-A ASCII Input Control File 

. ,, 
1. contaminated stockpond, water-stock cattle, man (rancher) (Appen&x F) 

, . .  . .  ! .  . 2. contaminated cuttings, man (driller) (Appendix G) ,. . , 

3. 

4. 

contaminated drilling-mud pit, dust-air transport, man (farm family) (Appendix H) 

contaminated dried stockpond, dust-air transport, man (farm family) (Appendix I). 

The contents of the files in Appendices F, G, H, and I are specified by the PREGENII input 
control files contained in Appendices A, B, C, and D, respectively. 

9.2 PREGENII DiagnosticdDebug File 

The diagnostics/debug file contains run-time information for the run of PREGENII corresponding 
to the sampled vector. A listing of a sample diagnostics/debug file is provided in Appendix J. 
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Water-Stock Cattle, Man (Rancher) Pathway 

*PATHWAY, & 
VECTORS=2, PATH='STOCK',SCEN=E1E2,TIME~INT=lOOO.O,LOC=l,& 
SOURCE=WATER 

TYF'E='NODE', ROOT='C-', LENGTH_ROOT=2. & 
I-LOC=lO J_MC=10, K_LOC=7, & 
TIME-SOLUTION=3.157Ell, & 
TOLER=l.OEg. UNITS-TIME=SECONDS, INTERP=NEAR, NUMBER-POINTS=l 

AQUIFER-AREA=l.O, & 
NUMF3ER_COWS=25, RATE-DRINK=lO.O, POTABILITY=1.007, PUMP-DUFATION=0.6,& 
BRINE=1.0, FL0W;l.O 

NIJM-NLJCS=ll, NUCLIDES=PU239,PA231,NP237,'U233','U234','U235',& 
'U236'.'U238',SE79,TC99,'1129' 

COMMITTED, NUCLIDES, PATHS 

FAR-FIELD, CHRONIC, INDIVIDUAL, TRANSPORT=GROUNDWATER, INVENTORY=BASIC 

*ARRAY_CAMDAT, & 

*STOCKJELL, & 

*NUCLEAR, & 

*REPORT, & 

'SCENARIO, & 

*EXPOSURE, & 
ANIMAL-INGESTION, & 
DOSE-PERIOD=l.O, COMMIT-PERIOD=50.0, INTAKE-PERIOD=l.O, & 
UNITS-ACTIVITY=PICOCURIES, UNITS-SURFACE=CUBIC-METERS 

WATER-TR€ATMENT=NO, WATER-IRRIG=GROUNDWATER 

ANIMAL-CONSUMPTION=BEEF, CONSUMPTION=100.0, HOLDUP=50.0, PRODUCTION=110 
CONTP.MINATED-H20=1.0 

ANIMAL-CONSUMPTION=POULTRY, CONSUMPTION=80.0, HOLDUP=10.0, & 
PRODUCTION=120.0, & 
CONTAMINATED-H20=I. 0 

CONTAKINATED-H20=1.0 

CONTAMINATED_H20=1.0 

*FLAGS, & 

*INGESTION 

ANIMAL-CONSUMPTION=MILK, CONSUMPTION=50.0, HOLDUP=10.0, PRODUCTION=120.0,& 

ANIMAL~CONSUMPTION=EGGS, CONSLJMPTION=60.0, HOLDUP=10.0, PRODUCTION=120.0,& 

FRESH-FEED=BEEF, FRACTION=0.5, GROW_TIME=45. RATE-IRRIGATION=lO.O, & 

STORED-FEED=BEEF, FRACTION=0.5 GROW-TIME45, RATE-IRRIGATION=lO.O, & 
TIME-IRRIGATION=6.0, YIELD=2.0, STORAGE=20. 

TIME-IRRIGATION=6.0, YIELD=2.0, STORAGE=100. 
END-INGESTION-INPUT 

! list the variables which will be sampled, GSNII name=CAMDAT name 
*LHS-SAMPLES, & 

= zm 
[End of file] 

XJMAK-DRIhXING-WATER=E2O-DRNK 
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Man (Driller) Pathway 

'PATHWAY, & 
WASTE-FORMS=l,VECTORS=l, PATH='DRILL',SCEN=E1E2,TIME~INT=1000.0,LOC=1,& 
SOURCE=CUTTINGS 

*ARRAY_CAMDAT, & 
TYPE='GLOBAL', ROOT='C-', LENGTH_&OOT=2, & 
TIhE-SOLUTION=7.25007E3, & 
TOLER=l.OE2, UNITS-TIME=YEARS, IKTERP=NEAR, NUMBER-POINTS=l 

NUM-NUCS=ll, NUCLIDES=PU239,PA231,NP237,U233,U234,U235,& 
U236,U238,SE79,TC99,1129 

*NUCLEAR. & 

*DRILL, & 

*REPORT, & 

*SCENARIO, & 

*EXPOSURE, & . ? ,  ,> 

EXTERNALLGROUND, & I , ,  ,.,!f,, 

DENSITY=1.4E3, RADIUS-CHIP=0.05, RADIUS-BOREHOLE=O.1775 

COMMITTED, NUCLIDES, PATHS 

NEAR-FIELD, CHRONIC, INDIVIDUAL, TRANSPORT=NONE, I"TORY=BASIC 
- 

% .  

..., 7 : ,,,.. . 
" , y::. i , . ; 

,, . *  .,. . , DOSE-PERIOD=l.O, CO~IT-PERIOD=50.0, INTAKE-PERIOD=l.O, & ,is > 
UNITS~ACTIVITY=PICOCURIES, UNITS-SUP.FACE=SQUARE-METERS, & 
PLLME-TIME-EXPOSURE=3700.0, SOIL-TIME-EXP=O.O, & 
SAMPLE-TIME-EXP=l.O, & 
AQEA-EXTERNAL_SOURCE=O.O, AREA-EXAMINATION=7.854E-3 

SOIL~MODEL=NO~RESUSPENSION,SOIL~DILUTION~FACTOR=0.5, DEPTH-TOP-SOIL=lO.O 
*SOIL-DATA, & 

! list the variables which will be sampled, GENII name=CAMDAT name 
'*LHS-SAMPLES, & 

*END 
[End of file1 

.h 

HUMAN-DRINKING-WATER = H20-DRNK 
























































































