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In 1987, the U.S. Department of Energy (DOE) directed the Pacific
, Northwest Laboratory, which is operated by Battelle Memorial Institute, to

conduct the Hanford Environmental Dose Reconstruction (HEOR) Project. The DOE
directive to begin project work followed a recommendation by the Hanford
Health Effects Review (HHER) Panel in 1986. The HHERPanel was formed to
consider the potential health Implications of past Hanford-Stte releases of
radioactive materials.

Members of a Technical Steering Panel (TSP) were selected to direct the
HEDRProject work. The TSP consists of experts in the various technical
fields relevant to HEDRProject work and representatives from the states of
Washington, Oregon, and Idaho; Native American Tribes; and the publtc. The
technical members on the panel were selected by the vice presidents for
research at major universities tn Washington and Oregon. The state
representatives were selected by the respective state governments. The Native
American tribes and public representatives were selected by the other panel
members.

A December 1990 memorandumof understanding between the Secretaries of
the DOEand the U.S. Department of Health and HumanServtces (DHHS)
transferred responsibility for managing the DOE's dose reconstruction and
exposure assessment studies to the DHHS. Thts transfer resulted in:the
current contract between Battelle, Pacific Northwest Laboratories (ENW) and
the Centers for Disease Control and Prevention, an agency of the OHHS,to
continue the project.

The purpose of the HEDRProject ts to estimate the radiation dose that
Individuals could have received as a result of emissions since 1944 from the
DOE's Hanford Stte near Rtchland, Washington. The HEDRProject work is
conducted under several technical and administrative tasks, amongwhich ts the
Environmental Pathways and Dose Estimates Task. The staff on this task have
developed a suite of computer codes which are used to esttmate doses to
individuals.

The purpose of this document is to provide user instructions for the
DESCARTESenvironmental accumulation computer code. The document also
provides user instructions for several utility codes used to butld data
libraries for DESCARTES. The DESCARTEScode computes environmental
concentrations of a radionuclide in various media. The environmental
concentrations are aggregated into a single environmental accumulation

, database for use by the CIDER dose code.

III



SUHHARY

_£OPEOFWORK

" Thts documentprovtdes user Instructions for the DESCARTES(l_ynamtc
Estimates of_oncentrattons and8ccumulatedBadtonucltdes tn Ierrestrtal
[nvtronment_) envtronmntal accumulationcomputercode. The DESCARTEScode

, computesenvironmental concentrations of a radtonucltde tn vartous media. The
environmental concentrations are aggregated tnto a single environmental
accumulation database for use by the CIDER(_alculatton of individual _oses
from [nvironmental Badionucltdes) dose code.

Thts documentalso provides user Instructions for two atr data
preprocessors, three uttltty codesused to butld data libraries for DESCARTES,
and a postprocessor that reformats the DESCARTESoutput ftles for use tn
CIDER. The atr preprocessorsare SHUFFLand SHFHET,the uttllty codes are
FROSTP,AD[ETPand REC]PE,and the database postprocessor ts AGGREGATE.

APPROACHTOMODELINGUNCERTAINTIES

The DESCARTESsutte of codes for modeltng accumulation of 131I tn
environmental medta through atr pathwayswas destgnedto provtde estimates of
uncertainty tn the concentration estimates. The approachchosenconststs of
providing 100 concentration estimates (called realizations) rather than a
stngle number. Eachconcentration esttmate utiltzes a different posstble
value for hundredsof randomvariables (for which values are not knownwtth
certainty). Someexamplesof randomvariables are: wtnd speedand direction,
frost dates, plant growth parameters, antmal eating habtts, and food
distribution networks.

DATAREOU]REHENTS

The DESCARTEScodes rely on a set of atmospheric concentrations of 131!
producedby other HEDRcomputercodes. The atr concentrations are producedby
the RATCHETcode. The DESCARTEScodes rely on thts 1.6 gtgabyte set of data
ftles as well as somerelated data libraries containing realizations of random
parameters tn order to produceenvironmental concentration estimates.
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1.0 INTRODUCTION

The purpose of the Hanford Environmental Dose Reconstruction (HEDR)
, Project ts to esttmate the radiation dose that Individuals could have recetved

as a result of emissions since 1944 from the Hanford Stte near R|chland,
Washington. The HEDRProject work ts conducted under several technical and
administrative t_sks, amongwhtch ts the Environmental Pathways and Oose

• Estimates task. The staff on thts task have developed a sutte of computer
codes whtch are used to esttmate doses to |ndtvtduals tn the publlc.

1.1 DOCUMENTSCOPE

Thts document contatns the user Instructions for the DESCARTES(p.ynamtc
Estimates of Concentrations and Accumulated Badtonucltdcs tn Terrestrial
Envtronmenti) sutte of codes. In addttton to the DESCARTEScode, thts
tncludes two atr data preprocessors, a database postprocessor, and several
uttltty routtnes that are used to format tnput data needed for DESCARTES.

1.2 CODEDESCRIPTIONS

The DESCARTEScode ts nominally described as ustng atr deposit|on data
computed by the RATCHETcode to produce environ,rental accumulation data for
use by the CIDER code. In addttton to the computations needed to produce the
environmental accumulations data, tt ts necessary to reformat RATCHETdata tn
a form DESCARTEScan access and to transform DESCARTESoutput tnto afomat
that ts optimized for CIDER operation. Also, utilities are needed for
generation of secondary tnput ftles requtred by DESCARTES.The complete
l tnkage between the four HEDRICcodes (STIll, RATCHET,DESCARTES,and CIDER) ts
deptcted in Ftgure 1.1 wtth emphasis on the Interfaces between DESCARTESand
the other codes.

A short description of the major codes described tn these user
Instructions ts provtded tn thts sectton. The codes are presented tn the
order tn whtch they must be run to process an enttre production run of the
DESCARTESsystem of codes.

1.2.1 SHUFFLand SHFHET

RATCHETproduces atr concentration data and air deposition data and
stores thts tnfomatton In a very large number of ftles. To avotd the burden
of handltng all of these ftles, a uttltty named SHUFFLts provtded to resort
thts information tnto the format requtred by DESCARTESand store it tn two

, large data ftles, one for air deposition and one for air concentration. It is
only necessary to run SHUFFLonce each time RATCHETis run to produce new air
data.

The SHFRETcode t s used to extend the at r deposttt on and atr
concentration files for the years 1950 through 1957. There is no
meteorological data for these years, so SHFHETis used to simulate the air
model and add to the existing air files reprocessed through SHUFFL.

].1
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1.2.2 DESCARTESUtilities

Three utilities, FROSTP,AOIETP,and RECIPE,are provided to atd |n
preparing the frost and seasondate, antmal dtet, and commercial recipe ftles.

_ Eachof these files Is used dtrectly by the DESCARTEScode.

1.2.3

e DESCARTESproducesa matchedset of medtaconcentration ftles whtch
represent the environmental accumulations for the simulated ttmes andnodes.
Thesefiles are large, random-accessbtnary ftles that cannot be dtrectly
read. The ftles are formatted this way becausethe DESCARTEScode must have
the abtl]ty to write to, or read from, a record for any gtven t|me and node.
Often medtaconcentration files written by onemajor module of DESCARTESare
used by another major module (e.g., whenthe btomassandplant product]on
modulewrttes an alfalfa medta file that Is later read by the an]real products
module In computingcowmtlk concentrat]ons). The MLOOKuttl]ty ts provtded
to allow the user to examinethe contents of a binary media concentration
ftle. HLOOKIs menu-driven and Interactive, requesting user constraints on
howmuchto extract from a med]a ftle andwhether to record |t to an ASCII
ftle for dtsplay tt on a screen.

1.2.4 AGGREGATE

Whena complete set of medta concentration files has been producedustng
DESCARTES,the AGGREGATEut]l]ty ]s used to restructure them ]nto the form
requtred by the CIDERcode. It |s only necessary to run AGGREGATEonce after
producing a complete set of medta concentrat]on f]les, and the output of
AGGREGATEcan then be used for any numberof ]nd]v]dua] dose computat]ons by

CIDER basedon the environmental accumulat]ondata producedwtth DESCARTES.

There Js a small file producedby DESCARTEStermed the "so11 factors
ftle" wh]ch contatns the ratto of upper so11 layer massloadtng to upper so11
layer areal denstty whtch ts passedto CIDER. The purposeof th]s ftle Is to
matntatn stochast]c consistency. These two parameters are the only
stochastically-generated values produced]n DESCARTESthat are also used ]n
CIDER.

1.3 SYSTEHREOUIREMENTS

The DESCARTESsystemruns on a HEDRSun4/690. The HEDRSun has 4
processors, 256 megabytesof memory,and 27 gtgabytes of d]sk space. The
operat]ng system ts SunOS4.1.2.

The DESCARTEScode, the atr preprocessors, and the DESCARTESut]l]ty
routtnes are wttten tn FORTRAN77 and comptledw]th SCI.0 Fortran Verston
1.4. The AGGREGATEpostprocessor tswrttten ]n C and comp]led w]th
SPARComp]lerC++ verston 3.0.1. The default comptler flags were used.

The SHUFFLprogrammayneed to have as manyas 105 ftles openat one
ttme for a run. Not all operating systems, operating system configurations,

1.3



or FORTRANcompilers wtll allow thts. The current operating system on the
HEDRSun and the current FORTRANcomptler wtll allow it, but the 11mtt on the
number of ftle descriptors must be Increased by the user before runntng
SHUFFL.

1.4 SYSTEM-DEPENDENTFEATURES

There are two types of system dependent features used in the DESCARTES
system: I) ttme and date tnqutry statements and 2) the INCLUDEstatement.
The Implementation of these features ts spectftc to the SUNenvironment and
may requtre modification for other platforms.

In addition, btnary and ASCII data f|les produced by the DESCARTEScodes
may not be compatible wtth other platforms. Cautton should be exercised when
porttng files to new environments.

1.5 DATASIZE REOUIREMENTS

The memory and dtsk space requirements for the DESCARTESsystem depend
on the actual values of the program parameters at the ttme of code
comp|lation. The estimates discussed here reflect the parameter values
necessary for "production-scale" runs of the codes. Production-scale refers
to the current use of DESCARTES,wtth 1102 geographical nodes, 100
realizations, and 13 years of simulation (December 26, 1944 to December 31,
1957). Whencomptled wtth mtntmumparameter values necessary to produce the
CIDERdatabase at production scale, the DESCARTEScodes requtre 105 Mb of
random access memory (105 Mb RAM).

The dtsk space requirements are drtven by the size of the output ftles
from the RATCHETatmospheric model that are tnput to SHUFFL, the stze of the
output ftles produced by DESCARTES. An esttmate of necessary dtsk space for a
production-scale run of the DESCARTESsystem ts gtven tn Table 1.1. The total
dtsk space requirement ts approximately 2.5 Gb.

_.[_]__. DESCARTESSystem Dtsk Space Requirements

Ftle Type Stze tn
Negabytes

Code executable ftles 3.3
Keyword tnput ft 1es 1.7
Report ftles 13
RATCHETatr concentration and deposition ftles 1,200
Frost, season, animal dtet, and rectpe 11brary 68
ftles
Sotl factors ftle <1
Medta concentration ftles 1,600
Total Storage Requtred 2,486

1.4



I

SourceTermReleaseModel

[ [
[

i

FROSTP _ RATCHET AirConcentraton&

". FrostLibaryFile) AtmosphericTransport DepositionFiles_Generation Utility Modeli

Animal Diet File. / Concentraton RATCIlET-ProducedAirDam

_ GenerationUtility /

SHFMET
RECIPE

Non-DailyAir Data
Commercial Recipe ] Temporal VariationPattern

File Generation TransferUtility

DESCARTES

Library EnvironmentalPathways

Model

Diet

Soil FactorsFile { MLOOK
l Media Concentration I

_, File InspectionUtility/
Environmental
Accumulation

Data

Date AGGREGATE

Media Concentration
Reformatting& M!..nimum

Dose FilterUtility

IndividualDose Model

, , I I III I II-



2.0 SHUFFLUSERINSTRUCTIONS

Thts section describes configuration managementversion 1.2 of the
, preprocessorprogram, SHUFFL,whtch reads atr files written by RATCHETand

writes atr ftles tn a format expected by DESCARTES.

2.]

The two ma.lor reasons SHUFFLwas neededare 1) the two air files needed
by DESCARTESuse a different node numberingschemethan that used by RATCHET,
and 2) DESCARTESreads two direct access atr ftles, whtle RATCHETwrites 1200
sequential access air files per year (for monthly RATCHETfiles and 100
realizations). A RATCHETatr ftle contains both atr deposition (surface
concentration) values and atr concentration (time-integrated concentration)
values for a stngle month. A DESCARTESatr ftle (wrttten by SHUFFL)contatns
etther atr deposition vaiues or atr concentration values for the enttre pertod
of the simulation.

2.1.1 ProaramODttons

SHUFFLcan be run etther to create newDESCARTESatr deposition and atr
concentration ftles, or to add data to already extsttng DESCARTESatr
deposition and atr concentration ftles. For runs of SHUFFLthat adddata to
extsttng DESCARTESatr deposition and atr concentration ftles, checkswtll be
performed to makesure that the user tnput for the run ts consistent wtth the
data tn DESCARTESatr ftles.

2.1.2 NodeNumbertnaScheme

The node numberingschemeusedby RATCHEThas 2091 nodes from a 41 by S1
grtd where each nodets the samestze (6 mtles by 6 mtles). The nodes tn the
grtd are numberedso that node 1 ts tn the southwestcorner and node 2091 ts
tn the northeast corner. For nodeswhtch are not on the eastern border of the
study area, the next htgher numberednode ts one grtd untt to the east. For
nodeswhtch are on the eastern border of the study area, the next htgher
numberednode ts on the western border of the study area one grtd untt to the
north.

The nodenumberingschemeused by DESCARTEShas 1102 nodesfrom a 42 by
51 grid where nodes in the center are 6 mi]es by 6 mtles, but nodesaround the
edgesare 18 miles by 18 mtles. There are two columnsof large nodesalong
the west edge of the study area, two rows of large nodesalong the south edge
of the study area, three columnsof large nodesalong the east edge of the
study area, and three rows of large nodesalong the north edge of the study
area. The large nodes are madeup of 9 regular nodes in a square
configuration. The 41 by 51 original study area has been extendedto the east

- by 6 miles to makea 42 by 51 area so that a whole numberof large nodescan
be placed around the edges. Deposition and concentration values for the large
nodesw111 be taken from the correspondingsmall nodesthat are thetr centers.
Deposition andconcentration values for the other small nodesthat makeUP a
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large nodewtll be Ignored. The nodes tn the grtd are numberedso that node 1
ts tn the southwest corner, node 1102 ts tn the northeast corner, and nodes
are tn the samerelattve order as they were tn the RATCHETnumberingscheme.

2.2 PROGRAHEXECUTION

Before executing SHUFFLfor a case wtth 60 or more realizations, a user
must Increase the numberof ftle descriptors available from the default of 64
to at least the numberof realizations plus five. C shell users may Increase
this ltmtt for a 100 realization case ustng the command"ltmIt descriptors
105".

A commandto execute shuffl wtth user Input read from ftle shuffl.tnp
and log ftle Information appendedto ftle shuffl.log ts

shuffl <shuffl.tnp >>shuffl.log

If SHUFFLts run without using the Input redirection (<shuffl.tnp), then
Input Is expected from the keyboard, but no promptsare gtven. If SHUFFLts
run without using the output redirection (>>shuffl.log), then log ftle output
w111go to the screen rather than betng saved to a file. RunningSHUFFL
without Input/output redirection ts not recommended.

SHUFFLshould take about an hour to run a lO0-realIzatton case for a
year, less than ten minutes to run a 100 realization case for one month, and
less than ftfteen minutes to run a one realization case for a year, under most
circumstances. SHUFFLand tts functions and subroutines print an error
messageand stop as soonas they encounter anyerror.

SHUFFLand tts functions and subroutines check for errors on read
statements and open statements, compatibility (on numberof realizations,
numberof nodes, nuclide, data type, starting date, and record length) between
user Input and existing DESCARTESatr ftles, legal year values, legal day of
the year values, legal monthvalues, legal day of the month values, legal x
and y grtd coordinate values, legal record length values, legal numberof
realization values, legal numberof nodevalues, legal nodenumbervalues,
legal numberof RATCHETfile set values, adequatestring length of parameters,
and proper chronological ordertng of RATCHETftle set data.

2.3 INPUTANDOUTPUTFILES

SHUFFLrequ|res a user Input ftle to set the run parameters and a set of
RATCHETatr ftles to be reformatted. The SHUFFLoutput conststs of apatr of
DESCARTES-formattedftles, one containing atr concentrations and the other
containing atr deposition.

2.3.1 Inept Ftles

SHUFFLreads user Input from Fortran untt 5 which ts "standard Input".
SHUFFLreads the RATCHETftle set names,starttng dates, and numberof days of
data from a RATCHETftle set Information ftle specified tn the user Input.
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SHUFFLreads as manyRATCHEToutput files as necessary for the numberof
realizations and time period requested in the user Input.

User lnout File

" The user Input ts free format (with quotation marksaroundthe character
strings). The user Input contains Information showntn Table 2.1.

RATCHETFtle Set Information File

The RATCHETfile set tnfomatton file contains one record for each
RATCHETair data file set. A RATCHETfile set contains files for all
realizations for a time period (typically a month). A RATCHETfile set name
can be madeinto a RATCHETatr ftle nameby appendinga realization suffix.
The RATCHETfile set information file contains the namesof all the RATCHET
file sets, vector RATIdOR,the year and day of the year of the first day of
data tn each of the RATCHETfile sets, vectors DAY1YRand DY1DOY,and the
numberof days of data tn each of the RATCHETfile sets, vector RDAYS. The

_. SHUFFLUser Input Data Description
i iii ii i i ii i i ii ii i i iiii i iiii i i i J i i i

Variable Range............ Description .............
REALZ I-MAXRLS Numberof realizations of air data to read and

write
i i,i ii i i i i ii nun

NAHFIL NA File nameof RATCHETfile set namesand dates
i i ii ii i i, le iNi i, i

DEPFIL NA Nameof the atr deposition file to write for
DESCARTES

i i i i i i H i ii ill i m, :

CONFIL NA Nameof the air concentration file to write
_. i i i i ii i i i L ,l l l,

BSYR FSTYR-LSTYR Base_fear for the DESCARTESatr files .............

BSDOY.... 1-36,5 Base da_ of the :/ear for the DESCARTESair files .....

YRB FSTYR:LSTYR Starttn9 year of data to wrtte for DESCARTES

DOYB 1-366 Starting day of the year of data to write for
DESCARTES

, i ii. i i i ii H, lull i i ii ii ii i i i ul i i _ i,

YRE FSTYR-LSTYR Ending year of data to write for DESCARTES_n _ i i. u_

DOYE 1-366 Endingday of the year of data to write for
" DESCARTES

u ii i i ii I ii ilia i iN i i N I N I

NUC NA Nuclide the .data represents .............

TITLE HA Title for the air deposition and concentration
files

ii ii ii ii i ii i iii ii ii i
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user tnput ts free format (wtth quotation marks around the RATCHETftle set
names). All data must be tncluded tn the RATCHETftle set nameand date f|le
tn the correct order for all runs.

RATCHETAir Ftles

The format and content of the RATCH[Toutput ftles ts approximately as
spec|fted tn "Regional AtmosphericTransport Codefor Hanford Emtsston
Tracktng (RATCHET)',except that the da|ly header records are 22 characters
long tnstead of 80 characters, the ftle header records are 98 characters long
tnstead of 80 characters, and the TIC1 and SC! arrays are wrttten tn column
major order not row major order.

2.3.20utnut F|les

SHUFFLw|tes to one DESCARTESatr deposition ftle and one DESCARTESatr
concentration f|le |n each run; the atr ftles have namesspec|fied |n the
tnput. SHUFFLw_ttes a log ftle to Fortran un|t 6 wh|ch |s "standard output".

DESCARTE_Copcentratton and Deoosttton Ftles

The DESCARTESatr deposition and atr concentration ftles are btnary
ftxed record length f|les. Tb_qformat of these ftles ts gtven tn the
DESCARTESdes|gn descrtptton._l_ The record length for the OESCARTESatr
f|les, RECL,ts MAX(3 * BYT;N2+ REALZS* BYTRL,IqNRECL),where RF._ZS ts the
numberof realizations to be wrttten to the DESCARTESatr ftles, BYTIN2ts the
numberof bytes requ|red to hold an Integer*2, BYTRL|s the numberof bytes
requtred to hold a floattng potnt value, and IqNRECLts the mtntmumrecord
length.

All runs of SHUFFLw|ll wrtte all DESCARTESnodesto the atr deposition
and atr concentration ftles. Atr depos|t|on and atr concentration data wtll
be written on a datly ttme step for the period the user requests for a run.
Eachrecord tn the atr ftles wtll contatn data for the numberof real|zattons
the user requested. The records tn the atr ftles wtll be ordered so that time
(year and day) varies least raptdly andnodevartes most raptdly. If a run of
SHUFFLts madefor a pertod of ttme before all earlter periods have been run,
there wtll be records tn the DESCARTESatr deposition and atr concentration
ftles that do not contain atr deposition or air concentration data; these
records wtll be Identifiable becausethey wtll not have thetr "Node IlY',
"Year', or "Day of year" ftelds set.

The DESCARTESatr ftles contatn the data for a subset of the RATCHET
grtd nodesJn a form{t that ts convenient for DESCARTES.The atr depo31tton
values are tn Ct / # andthe atr concentration values are tn Ct-s / m°.

i ii i i iii i i j

(a) SoftwareOocumntatto_ (HEDRPro_lecti)oc_t lio. 0294014Z)."Software OestgnDes©rtptton for the
DESCARTES(nvtronmntal AcommlattonComputerCode,"by V. E. Nichols. P. W. (mllgner, T. B. Miley.
K. S. Lessor, S. d. Ouclerk{rk,Bl_. January1994.
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The Loo Ftle_

The log ftle contatns the starttng ttme for the run, the SourceCode
Control System (SCCS)f!le for the SHUFFLprogram, the verston numberof the
SHUFFLprogram, the logtn ID of the user mak!ngthe run, the record length of

" the DESCARTESatr ftles, the numberof DESCARTESnodes, all the user tnput,
the namesandmodification dates for all the RATCHETf11es read for thts run,
and the endtng ttme for thts run. The log ftlets a sequential-access

, formatted file destgnedto provtde Quallty Assurancetraceability of SHUFFL
output.

2.5

, i:l ii II I II i I II III II II I I IIIII IIIIIII



4

i .... I IiI IlllllllllI II lUll ................



liT, IIII I II I I I ¸ IIIIIIII ....

I- o -I
M,, I | II I

mos_ aATCHt_r...... | AirConcenuzton&
/ FrostLtbaryFile | AtmosphericTransport DepositionFlies

GenerationUtility / Model

ADIETP SlP_

AnimalDietFile rContention RATCltET-ProducedAir
GenerationUtility DataReformattingUtifity

Non-DailyAirData
VariationPattern

TransferUtility

DF_CARTF_

Library EnvironmentalPathways ' i
Model

SoilFactorsFile /', ....._K, '....

[_rostDate \ , ,, t
, - _',Library £nvtronmenml

I Accumulation
'" Dam

_ [.Season'Date AGGREGATE

--------_Lsbrary, MediaConcentration
Reformatting&Minimum

DoseFilterUtility

CIDER
II

t IndividualDoseModel

II I



3.0 SHFHET.USERINSTRUCTIONS

Thts section describes a uttltty program(SHFItET)that uses source terms
. output by the STRHcode along wtth output from the RATCHETcode to stmulate

meteorological data for the years 1950 through 1957. Thts simulation ts done
becausemoteorologtcal data are not available for 1950 through 1957.

3.1 DESIGN

The mathematical basts for the SHFMETalgorithm ts a concentration
equation that is 11near in terms of the tntttal concentration. The SHFItET
algorithm conststs of the two equations:

Cto- Ctt* Rto/P
and

Dto= Dtt * Rto/Rtt

where

Cto= concentration (ct/m3) at the ttmo destred for output (year and
day)

Ctt = concentration (ct/ma) at the ttme destred for tnput (year and
day)

Dto - deposition (ct/m z) at the ttme destred for output (year and
day)

Dtt = deposition (ct/m2) at the ttmo destred for tnput (year and day)

Rto - release of contaminant (ct) tnto the modeldomatnat the ttme
destred for output

Rtt - release of contaminant (ct) tnto the model domatnat the ttme
destred for tnput.

3.1.1 SHFHETAlaorlthm Considerations

The release values, Rtoand Rt-, are monthly averages (arithmetic average)
of the stochastic releases compute_lby the STRHcode. Therefore, they change

, only on a month]y basts |n the SHFHETcode.

The concentration and deposition values (C. , C.., D,., and Dt, ) all change
on a datly ttmo step. They also have 100 realt_ttoZ_s fb'r every t 1toostep.

" Nominally, C+t and D,_ are deftned for the years 1946 through 1949, and Ctoand
Dtoare deftn'ed for the years 1950 through 1957.
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Once an output year (to) ts |dent|f|ed, a map ts set up between the
realtzat|ons in the output year and a randomly chosen realization from one of
the tnput years. No |nput realization ts used twtce for the same output year.
Thts relationship between input and output realizations ts maintained
throughout the entire input year. Maintaining thts relationship metntatns
spatial and temporal corre]atlons tn the data.

After the realization map ts established, the data ts scal=d on a day-
for-day basis. For example, the output on January 15, 1952, could consist of
scaled values from January 15 from the corresponding realizations of the
source years 1946, 1947, 1948, and 1949.

Thts day-for-day scaltng must also account for leap years (1948, 1952,
and 1956). If the input year ts a leap year and the output year ts not a leap
year, then the data for February 29th t s discarded for the output year. If
the input year ts not a leap year, but the output year is a leap year, then
the data for February 28th is duplicated and used for February 29th as well.

3.1.2 Relationship of SHFMETto Other HEDRICCodes

The SHFMETcode ftts tnto a sequence of runs of computer codes. The
sequence of code runs for a "production" data set are as follows:

1. Run the STRFIcode to obtain monthly re]eases (arithmetic average of
realizations) of ;_I from December1944 through December 1957.

2. Runthe RATCHETcode for December 1944 through December 1949 to get
deposition and air concentration values (100 realizations) for the
entire mdeling grid.

3. Run the SHUFFLcode to combine the thousands of RATCHETfiles tnto two
ftles. One ft]e contains deposition values and the other file contains
concentration values.

4. Run the SHFMETcode to simulate the atr data for 1950 through 1957 and
supplement the deposition and concentration files created by SHUFFL.

5. Run the DESCARTEScode to calculate environmental concentrations using
the deposition and atr concentration ftles output by SHFMET.

3.2 SHFMETEXECUTION

The $HFMETprogram is executed by entering the program name. A single
query ts issued by the program to obtain the nameof the keyword ftle. Once
the keyword ftlets entered, all additional program actions are controlled by
the keyword entries.

3.3 INPUT ANDOUTPUTFILES

A large number of input and output ftles are used by the SHFMETcode.
These ftles are described tn the following subsections.
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3.3.1 Innut F|les

The SHFNETcode uses ftve tnput ftles. These ftles are descr|bed tn the
follow|ng sections.

,eb

KevvordF|le

A stngle ASCII text ftle |s usedto contrel the SHFHETprogram. It
a conta|ns commandcalled keywords. The keyvmrdsare descr|bed tn Sectton 3.4.

SourceF| le

The source file As an ASCII text ftle contaJn|ng someheader JnfomatJon
and the monthly releases for years that are to be considered as sourceyears
where data was processedthrough the RATCHETcode (nominally 1946 through
1949). The data Jn this file must follow the order discussed Jn Table 3.1.
The six header lines are read wtth alphabetic format, the retaining data ts
read free fcmat. The only requJramentfor the free-format lines ts that the
proper numberof data entrtes must be on each line. The file namefor the
source ftle ts supplled on the FILl[ keyword record w|th the SOURCEmodifier.

_MJ,L:_. Formatfor Ftle of PlonthlyReleases

TAtle Ltne: 80 Characters
ProgramName:8 Characters
ProgramVerston: 8 Characters
User Name:16 Characters
Ttmo: 8 Character t|mo stampwhenf|le wasgenerated
Date: 8 Ch;racter t|me stampwhenftle was generated
YEAR,NONTH,VALUE: Integer year, month, real value
YEAR,MONTH,VALUE: Integer year, month, real value

Y_klt, NONTH,VALUE: Integer year, month, real value

Taruet F|le

The target f:le ts an ASCII text ftle containing someheader tnfom_tton
and the mnthly releases for years that are to be cons|dered as target
(output) years where data were not processedthrough the RATCHETcode
(nmtnally 1950 through 1957). The data tn th|s ftle must be |n the same
format as the data for the source ftle previously descr|bed. The f|le namets
supplted on the FILE keywordrecord w|th the TARGETmodifier.

i . Concentration FtleThe concentrat|on ftlets a binary ftle output by the SHUFFLcode that
contatns concentrations for the years selected as sourceyears; for a nomtnal
run |t conta|ns data from December1944 through December1949. See the
descr|pt|on of the SHUFFLcode for a descr|ption of the structure of thts
ftle. Thts ftle ts used for both |nput andoutput. The ftle namets
spec|fted on the FILE keyvordrecord wtth the COIICEltmodifier.
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Deposition Ftle

The deposition ftlets a btnary ftle output by the SHUFFLcode that
contains depositions for the years selected as source years; for a nomtnal run
tt contains data from December 1944 through Decud)er 1949. See the
description of the SHUFFLcode for a description of the structure of thts
ftle. Thts f|le ts used for both input and output. The ftle name ts
specified on the F_LE ke_ord record w|th the DEPOSITmed|fter.

3.3.20utout Ftles

The SHFMETcode uses three output ftles. These ftles are described tn
the following sections.

Reoort Ffle

A report ftlets wrttten for every run of the code. The report ftle
namemust be specified as the ftrst entry tn the tnput kejr_ord ftle (see the
REPORTkeyword description). The report ftle contatns an echo of the problem
description and a summaryof the mapptng of realizations for the data that
were processed. An example report ftlets gtven tn Appendtx E.

Concentration F|le t

The concentration ftlets a btnary ftle that contatns concentrations for
both the years selected as source years (for a nomtnal run tt contatns data
from Decomber 1944 through December 1949) and the years selected as output
yearp,(nomtnally 1950 through 1957). See the DESCARTESdestgn descrip-
tion _) fo_ a description of the structure of thts ftle. Thts ftlets used
for both tnput and output. The ftle name ts specified on the FILE keyword
record wtth the CONCENmodifier.

Oeoostt|on Ftle

The deposition ftle |s a btnary ftle that contatns depositions for both
the years selected as source years (for a nomtnal run tt contatns data from
December 1944 through December 1949) and the years selected as output years
(nominally 1950 through 1957). See the description of the SHUFFLcode for a
descrtpt|on of the structure of thts ftle. Thts ftlets used for both tnput
and output. The ftle name ts specified on the FILE keyword record wtth the
DEPOSITnmdtfter.

3.4 SHFHETKewmrd Comand DescrtDttons

The SHFHETprogram |s controlled through the use of ke_r_ords. Thts
sectton describes the requtrod keywords. The kejneords are read from an ASCII

i i llll i . _s_

(a) Softvare Oecumentatton (HEDRProject DocumentNo. 02940142). "Software Oestgn Oescrtption for the
DESCARTESEnvtromental Acclulatton Computer Code." by V. E. litchels. P. V. E,11gner. T. B. Mtley.
K. S. IAssor, S. J. Ouderkirk, DIN, January 1994.

3.4



ftle that can be prepared wtth almost any ed|tor (or word processor that has
an optton to write an ASCII f|le). A sumary of the keywordsts gtven tn
Table 3.2.

, Every keyword is requtred |n the keywordf|le. The REPORTkeywordmust
be the ftrst keyword |n the ftle andthe ENDkeywordmust be the last keyword
in the ftle. No spectftc order of keywordrecords ts rebutted for otherGeneral
keywords. An exmple keywordftle ts gtven tn Append|x
4nstructtons on the use of keywordsts gtven tn AppendtxA.

3.4.1 DrRUGKeword

The DEBUGkeywordrecord controls the level of output to the report
ftle. The use of thts option wtll stgn|ftcantly |ncrease the stze of the
report ftle.

DEBUG

There are no modtf|ers or quote strtngs associated wtth th|s keyword.

3.4.2 ENDKeword

The ENDkeywordrecord signifies the end of all keyworddata. It must
be the last keywordtn the keywordftle.

Syntax

END

There are no modifiers or quote strtngs associated wtth thts keyword.

3.4.3 EXECUTEKevword

The EXECUTEkeywordrecord ts used to request problem execut|on. If
th4s keyword ts not entered, then only |nput error checktng w|l] be performed.

EXECUTE

There are no modifiers or quote strtngs associated wtth thts ke_ord._
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I

_j_,__],. Sumary of SHFIIETKeyvords
i i i i ii i i ii ii i .|l i,

Ke)Vord .... hscrtptt_ ............ i........
Ill II I I I II

DEBUG Provides,,for extendedprtnttng to the report ftleiii [ i i / [ - ' iii i i i

END Signifies the end of a]1keyword data ...........

EXECUTE Usedto signal that programexecution Is desired as well as
control data error checking

Ill I I i J i l I I I[Iifll i ii

FILE Usedto define the ftle namesfor every file except the
report ft le .......................

NUCLIDE Usedto define the radlonucltde belng processedi i! i ii i i i i i ii i i

OUTPUT ,, Usedto deft.,ne,the set of destred outputLyears .........

REALIZAT Sets the numberof realizations to computei i i i i ii iii i i i ] i i ii [ J

REPORT Used to enter the nameof the report fllei i i iii i u i i ii ]

SEED Sets the seed for the random numbergeneratori i i • [ i i i i ill i

SOURCE Used to define the set of years that can be used as source
_years.i i i i i i i i i i i ,

TITLE Usedto Input a title that will be placed In the diet filei i i Hl|l i i

USER Used to set the nameof the program user

3.4.4 FILE Keyword

The FILE keywordrecord Is used to enter the namesof the source,
target, concentration, and deposition ftles.

Syntax

FILE HodtfIer "quote"

The file namets entered tn a quote string, andmust be enclosed tn double
quotes. Pathnamesup to 72 characters long are supported. The HodIfIer ts
one of the four wordsCONCEN,DEPOSIT,SOURCE,or TARGET.

Four FILE ke_r_ordsare required for every run of the code. Exampleentries
for the two keywordsthat define the concentration and depos|tton files are as
follows:
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FILE CONCEN"/ftles4/apps/hedrdev/Productton/conc.44-57"
FILE DEPOSIT"/ftles4/apps/hedrdev/Product|on/depo.44-S7"

Exampleentries for the two ke3rwordsthat deftne the sourceyear and target
. year monthly data files are as follows:

)n/month.4§-49"FILE SOURCE'/ftles4/apps/hedrdev/Productt,
Fi LETARGET'/ft les4/apps/hedrdev/Productton/month.SO-67"

de

3.4.S NUCLIDEKevvo

The NUCLIDEkeywordrecord ]s used to tdenttfy whtch nucllde ts betng
processed. It w111be matchedagainst a character expression tn the
concentrat|on and depos|tion ftles.

NUCLIDE"quote"

The nucllde namets e_nteredIn a quote str|ng, and mustbe enclosed ]n double
quotes. Nucllde hUmSup to 6 characters long are supported.

The following record Identifies 1ali as the nucllde betng processed.

NUCLIDE"I131"

3.4.6 OUTPUTKev_mrd

The OUTPUTkeyword record ts used to deftne the set of years for whtch
data w111 be output to the concentration anddeposit|on f|les.

OUTPUTN1 ... Nn

The values for NI, ..., Nn are the tnteger year nunbers Identifying the output
years. The value for each year must be in the range of 1950 to 1957.

i

The following exampleIdentifies the output years 1962 and 1964:
4_

OUTPUT1952 1964
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The following examle Identifies the output years from 1950 through 1957:

OUTPUT1950 1951 1952 1953 1954 1955 1956 1957

3.4.7 REALIZATKevvmrd

The REALIZATke)vord record deftnes the numberof realizations to
process. The value entered here must be the sum as the numberof
realizations |n the tnput concentration and deposit|on ftles from SHUFFL. The
numberof realizations ts used to set the record length tn the concentration
anddeposition f|les.

REALIZATNI

The |nteger N) must have.a mtn|mumof 1. The value of 100 ts the nom|nal
value (value of the paramter HAXREL).

Thts examle ke_ord sets the numberof real|zattons to 100:

REALIZAT100

3.4.8 REPORTKewvQ_

The REPORTke_ord record ts usedto deftne the nameof the report ftle.
The REPORTke_ord must be the ftrst keywordtn the ke_nvordftle.

REPORT"quote'

The ftle namets entered tn a quote strtng, and must be enclosed tn double
quotes. Pathnamesup to 72 characters long are supported.

The following entrtes are valld definitions of the REPORTkeyword:

REPORT"/f| 1esi/apps/hedrdev/Productton/shfmet,rpt"
REPORT"shfmet.rpt"
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3.4.9 SEEOKevword

, The SEEDkeywordrecord sets the value for the seed for the random
numbergenerator.

a

SEEDN1

The value for N1 must be an tnteger or real numbertn the range 1 to 999999.
Eventhoughthe seedcan take a larger value tnternal to SHFHET,the RDBLK
routtnes maynot correctly decodenumerical entrtes that contatn more than 10
dtgtts.

SEED344443

3.4.10 SOURCEKevword

The SOURCEkeywordrecord ts used to deftne the set of years that can be
used for meteorological data tn the concentration and deposit|on ftles. These
years must have data that have been computedby RATCHETand then processed by
SHUFFLtnto the concentration and deposition ftles. Tf the year ts
Identified, then every day tn the year must have data in the ftle.

SOURCEHI ... Nn

The values for HI, ... Nn are the tnteger year numberstdent|fy|ng the source
years. The value for eachyear mustbe tn the range 1945 to 1949.

The following examp]e |dent|f|es the sourceyears as the years 1946 to 1949:

SOURCE1946 1947 1948 1949

, 3.4.11 TITLE Kevword

The TITLE keywordrecord ts used to deftne a problem tJtle. The problem
tttle w|11 be wrttten to the concentration anddeposition ftles for use by
DESCARTES.
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TXTLE"quote"

The tttle ts entered !n a quote strtng, andmust be enclosed 4n double quotes.
Tttles up to 72 characters long are supported. The tttle must not contatn any
_edded stngle apostrophes('), as the characters after the apostrophemaybe
truncated.

The follc_tng exanipledeftnes a tttle for a run of the SHFMETcode:

TITLE "Exampletttle for the SHFMETUsersGutde."
I

3.4.12 USERKeword

Puroo_e

The USERke_ord record ts used to tdent|fy the user of the SHFMET
program. The user namew|11 be wrttten to the report f|le for loggtng
purposes. If thts record ts not entered the user name|s set to Anonymous
User.

Synta_

USER"quote"

The user namets entered tn a quote str|ng, andmust be enclosed tn double
quotes. User namesup to 16 characters long are supported.

The following exampledeftnes Paul W. Esltnger as the user runn|ng the code.

USER"Paul H. Esllnger"

t
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4.0 F_TP USERINSTRUCT_d]m

The DESCARTEScode requires stochastic Inputs for the last spring frost
. date and the first fall f_st date. Thts soctton describes a utlltty program

(FROSTP)that butlds stochastic frost date and seasondate ftles for the
I)(SCARTEScode. This sect|on provides user instructions and a brief
description of the code.

0

4.1

Frost dates tn OESCARTESdependon realization, sprtng or fall tIi,
location, andyear. Frost dates for each node are def|ned ,onInput to FROSTP
as t statistical distribution.

4.1.1 Links to DESCARTES

The FROSTPprogrw wItes it data ftle for use tn DESCARTES(see Section
7,3). The subroutine kltTHEDwttos the header tnfomatton to the ftle, and
the subrout|ne ttRTOATw|tes the data to the ftle. If the structure of the
frost or _easondate ftle changes, one or both of these subroutines mat be
_tfIed.

In add|tton to wtttng a file for the DESCARTEScode, thts code makes
use of may mdules from the OESCAItTEScode. tlhere possible, DESCARTES
routines were Incorporated vtthout mdtftcatton. The design philosophy for
F_STP ts cons|stoat wtth that for the DESCARTESsystm of codes.

4.1.2 kneratton of Frost Dates

The FROSTPprogramgenerates randoe realizations of frost date
tnformtton for each nodi tndependentl_of the other nodes. The statistical
distributions that can be are 1t tn 4.1used sted Table . Other distributions
can be defined for the DESCARTEScode, but the dtscrete untfom distribution
ts the only distribution alloyed tn thts uttltty program.

_. Statistical Distributions Available

Jk

4.2 |NPUTANDOUTPUTFIL(S

* The FROSTPprogram ts a small utI1tty routine that has 1trotted Input and
output ftle needs. The only Input Information required ts the keywordInput
ftle that specifies run parameters. A report ftle and a data ftle are the
only outputs.
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4.2.1 Innut F|les

A stngle tnput f!1e ts used to drtve the FROSTPprogrla. It cOnta|ns
_rds that control p_ria acttv|ttes. The ke)vords are descrthed In
Sectton 4.4. bneral tnfomitton on the use of ke)vords ts provtded tn
AppondtxA. "

4.Z.20.tn.t Ft]u
e

There are two output ft!es for every run of the code. The tw ftles are

a report ftle, and a data ftle. The report ftle.prevtdes a slry record ofthe problm def|nttion and thegenerated results The data ftlets wttten tn
the ferret requ|red by the DESCARTEScode.

Re_ Ftla

A report ftle ts wttten for every run of the code. The tnput ke_mrd
ftle mist tdenttfy the nero of the report ftle as 1as first keyvord entry (see
the RE_ keyeord description). The report ftle contatns an echo of the
prob!m description and sumary statistics for the generated frost date data.
An exmple report ftle ts given tn AppendtxE.

A data ftle of frost or seasondates |s wttten for use tn the DESCARTES
c_. The fomat for the data ftle |s gtven |n the OESCARTESdestgn

ascription, t*l The nme of the output ciata ftle is specified tn the tnput
ke)vord ftle (see the FROSTkeyvord descr|pt|on).

4.3 _RN4 EXECUTION

The p_rm ts executed by entertng the prograi nine. A stngle query ts
tssued by the progrm to obtatn the nine of the ke)q_ordf|le. Oncethe
ke)vord ftle |s entered, all addtt|onal progrm acttons are controlled by the
ke3r_rd entrtes.

4.4 KE_ DESCRIPTIONS

The FROSTPprogria is controlled throwh the use of keywordsvhtch are
read free an tnputftle. A sumary of thekeyvords ts gtven tn Table 4.2.
The on!y opttonal ke_ord ts the ECHOke)_ford. All other ke)q_ordsare
requqred.

(a) Softwre Domamntstton (HEN ProJeot Oooment No. 0E94014|}. "Softmre Oestgn ONorlptton for the
DESCARTES[nvtromentll 4ommJlatton Cdiputer Cock." by V. [. Ntohol,. P. V. [,ltgner. T. II. Ntley.
K. S. Lessor. S. J. Ouderktrk. Ira. _muary11194.
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IMJ,_...4_. S_ry of FROSTPKeywords

on

ECHO Echosthe stattsttcm! definition for each node to the
,rt f|le

ENO ftes the end of a|l data

FALL Used to deftne the stattst!cal d|strtbutton for the f|rst
fall frost date at each node

FROST Usedto deftne the file namefor the output frost date
1! flle.

REALIZAT Sets the n_r of realizations to

REPORT Used to enter the nameof the ftle

SEED Sets the seed for the rmndomnumber

SPRING Usedto define the statistical distribution for the last
frost date at each node

TZTLE Used to input a tttle that wtll be placed tn the frost date
ftle

USER Usedto set the nameof the ram

4.4.1 EC_ Kevword

Euc&u

The ECHOkeywordrecord ts used to invoke wtttng the definitions of the
statisticml distribution for every nodeto the report ftle. If thts keyword
is not entered an abbreviated report ftle wtll be wttten.

ECHO

There are no modifiers or quote strtngs associated with this keyword.

4.4.2 ENDKevvord

The ENDkeywordrecord s|gn|ftes the end of mll keyworddata. It must
. be the last ke_ord tn the keywordftle. Any input keyword supplted after the

ENDkeywordrecord are ignored.

4.3
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END

There are no reed|fiefs or quote strtngs associated with thts keyword. 4_

4.4.3 FALLKevword

The FALLkeywordrecord ts used to deftne thestatistical distribution
for the ftrst frost date tn the fall for a stngle node.

FALLN1 N2 Statistical Parameters

The tnteger N1 gtves the nodenumber. The tnteger N_gtves the average number
of days stnce the beginning of the year for the ftrst fall frost date. There
are three statistical parmeters. The ftrst statistical parameter ts the
number3, denot|ng the dtscrete untfora distribution. The next two vaJues
gtve the spread (t.e., -10 days to + 10 days) about the meanvalue.

The FROSTPprogramdoes not requtre that FALLke:r_ordsbe entered for every
node. However, FALLand SPRINGkey_ord entrtes must be entered tn patrs.

The fo]]owtng examplesdeftne the fail frost dates for nodes2 and 334:

FALL 2 245 3 -9 9
FALL334 Z50 3 -7 7

4.4.4 FROSTKeword

The FROSTkeywordrecord t s used to enter the nameof the output frost
date ftle.

FROST"quote"

The ftle name|s entered |n a quote strtng, andmust be enclosed tn double *
quotes. F|le names, Including path specification, may be up to 72 characters
long.

FROST"/apps/hedrdev/descartes/frost. 1945"
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4.4.5 REALIZATKe_vword

gur.lmi

F . The REALIZATke_ord record deftnes the numberof real|zattons to
generate.

_W

REALXZATN1

The tnteger N1 must be tn the range 1 to 100 (100 Is the current value of the
parmeter K_XREL).

REALXZATI00

Thts exmple keywordsets the numberof realizations to 100.

4.4.6 REPORTKevword

Furoose

The REPORTkeywordrecord ts used to def|ne the nameof the report f|le.

REPORT"quote"

The ftle namets entered tn a quote strtng, andmust be enclosed |n double
quotes. Ftle names, Including path specification, maybe up to 72 characters
long.

The REPORTkeyword must be the ftrst keywordtn the keyword ftle.

REPORT"/apps/hedrdev/frost-report. 1945"

4.4.7 SEEDKeword

"k

The SEEDkeywordrecord sets the value for the seed for the random
numbergenerator.
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SEEDNI

The value for N) must be an |ntuger or real numberfn the range 1 to gggggg.
Eventhoughthe seed can take a larger value, the RDBLKrout|nes cannot
correctly decodenumrtcal entrtes that contatn more than 10 dlgtts.

SEED344443

4.4.8 SPRINGKevvord

Puroose

The SPRINGkeywordrecord ts used to def|ne the statistical distribution
for the last frost date |n the sprtng for a stngle node.

S tax

SPRINGNI N2 Statistical Parameters
=

The tnteger N! gtves the node nuubor. The tnteger N2 gtves the average number
of days stnce the bugtnntng of the year for the last sprtng frost date. There
are three statistical parameters. The ftrst stat|sttcal parameter is the
number3, denottng the dtscrete untfom distribution. The next two values
gtve the spread (t.e., -10 days to + 10 days) about the meanvalue.

The FROSTPprogramdoes not requtre that FALLkaywordsbe entered for every
node. However,FALLand SPRINGkey_ord entr|es mustbe entered tn pa|rs. •

The following exmples def|ne the spr|ng frost dates for nodes2 and 334.

SPRING 2 120 3 -9 9
SPRING334 120 3 -7 7

4.4.9 TITLE Kevword

The TITLE keyvord record ts used to def|ne a probleu tttle. The probleu
tttle wtll be wttton to the output data ftle for use by DESCARTES.

TITLE "quote"

4.6
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The tttle is entered tn a quote string, andmust be enclosed tn double quotes.
Tttles up to 72 characters long are supported. The tttle must not contain any
embeddedstngle apostrophes('), as the characters after the apostrophemaybe
truncated.

TITLE "Exlple tttle for the FROSTPUsers Guide."

4.4. lO USERKevvord

The USERkeywordrecord ts used to identify the user of the FROSTP
progrm. The user namew_11 be w|tten to the output data ftle for use by
DESCARTES.

USER"quote"

The user namets entered in a quote str|ng, and mustbe enclosed tn double
quotes. User namesup to 16 characters long are supported. The namemust not
contain any embeddedstngle apostrophes('), as the characters after the
apostrophemaybe truncated.

tzm

USER"Paul if. Esllnger"
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5.0 ADIETPUSERINSTRUCTIONS

Thts sectton describes a uttllty program(ADIETP)that butlds stochastic
entree1dtet ftles for the DESCARTEScode. Antra1 dtet ftles are needed by
DESCARTESto calculate antmal product concentrations tn the ANIMALmdule.
Thts sectton also provtdes user Instructions and a brtef description of the
code.

dR

The ADIETPprogramts a uttllty routtne used to support creattng input
ftles necessary for runntng the DESCARTEScode. Thts program uses statistical

ndmdistributions for tts tnput parameters to generate ara set of antmal dtet
tnfomatton. For mere tnfomil;ton about the ADIETPcode destgn, see the
DESCARTESdestgn description. _al

5.1.1 Ltnks to DESCARTES

The ADIETPprogramun.ttes a data ftle for use tn DESCARTES(see Sect|on
7.3). The subroutine WRTHEDwrttes the header |nfomatton to the ftle, and
the subroutine WRTDATwttes the data to the ftle. If the structure of the
dtet f|le changes, one or both of these subrout|nes must be nmdtfted, if food
types are addedor deleted, changesmust be madeto several routines.

In addttton to writtng a ftle for the DESCARTEScode, thts codemakes
use of manymedules from the DESCARTEScode. ghere possible, DESCARTES
rout|nes were incorporated wtthout changes. Someroutines were used w|th
re|nor medtftcattons, and somenewcode was wttten. The destgn philosophy for
ADIETPts consistent with that for the entire DESCARTESsystem of codes.

5.1.2 Generation of FoodConsumotlonValues

Foodconsumptionby antmals tn DESCARTESts modeledustng daily dtets.
Consumptionamountsfor each food are deftned on input to ADIETPas a
statistical distribution. ADIETPthen generates the consumpt|onvalues for
each food Independently from the other foods. AppendtxD describes the use of
stat|sttcal dtstr|butions and provtdes guidance on choostngtypes of
distribution. The statistical distributions that can be used are listed tn
Table D.1. The food types are discussed tn the sect|on describing the FO00
keywerd command.

5.1.3 Constrained Dtets
tL

Someof the antmals medeledtn DESCARTES,e.g., cows, have a constraint
on "total" intake as well as havtng statistical distributions defined for each

m,
i i

(a) Software Documentation (HEDRPreJect Decment No. OZ94014Z), "Software Design Description for the
DESCARTESEnvtremental Accuaulatton Computer Code," by V. E. Nichols, P. V. Esltgner, T. B. Mlley,
K. S. Lessor, S. J. Ouderktrk, BIN, January 1994.
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food type. "Total" tntake is deftned to be the sun of tntake for alfalfa,
gratn, grass hay, pasture, and stlage.

The ADIETPcode tlposes the constraint on total tntake by a two-step
process. Ftrst, constmpttonvalues are generated for eachfood type. The
total tntake ts then computedandcomparedto 1111ts specified on a CONSTRA!
ke)vord record. Only those realizations satisfying the stated constra!nts are
retatned for use tn DESCARTES;all other realizations are d|scarded. Because
the constraint ts tnple!ented ustng a rejection procedure, additional values

* reLYhave to be generated ant11 a cmplete set of realizations have been
obtained.

S.2 INPUTANDOUTPUTFILES

The ADIETPprogramts a stall uttllty routtne that has 1trotted tnput and
output ftlo needs. The only input tnformtton required Is the keyword ftle
that spec4ftes run parameters. A report file and a data ftle are the only
outputs.

§.2.1 Innut Ftles_

A stngle tnput keywordftle ts used to drtve the ADIETPprogram. It
contatns keywordsthat control programactivities. The keywordsare descrtbod
tn Sectton S.4. General tnfomatton on the use of ke_nvordsts provtded tn
AppendtxA.

5.2.20utnut F|les

There are two output f|les for every run of the code: a report ftle and
a data ftle. The report f|le provtdes a sumary record of the problem
definition and the generated results. The data f|le contatns the requested
antmal dtet data tn the format requtred by the DESCARTEScode.

Renort Ftlt

A report ftle ts wrttten for every run of the code. The tnput keyword
ftle east tdenttfy the nameof the report ftle tn 1as ftrst keywordentry (see
the REPORTke3nvorddescription). The report ftle contatns an echo of the
problemdescription and summarystatistics for the generated dtet data. An
examplereport ftlets gtven tn AppendtxE.

A data ftle of datly consumptionvalues ts wttten for use tn the
DESCARTEScode. The format for the data ftle ts gtven tn the DESCARTESdestgn
description. The nameof the output data ftlets spectf|ed tn the tnput
ke_nvordftle (see the DIET ke3rworddescription).

4

S.2



S.S _ EXEC_ION

The ADXETPprogrm ts executed by entertng the programname. A single
query |s tssued bythe programto obtatn the nameof the kejn_ordftle. Once

r. the ke¥_ord f|le is entered, all edd|ttonal programacttons are controlled by
the kejnlord entrtes.

5.4 KE_ C_ DESCRIPTIONS
4W

The ADIETPprogrm ts controlled through the use of key_ords. Kej_mrds

are English-like commandsused to control the programand enter data. A ".description of the general constructtoo of kejn_ordsts given in AppendixA
The key_ordsare read from an ASCII f11e that maybe prepared wtth any edttor.
A s_ary of the ke_r_ordsavailable tn ADIETP|s gtven tn Table 5.1. Every
ke_Nordts requtred tn the kejntord ftle except for the CONSTRAIkey_ord. An
exampleke_r_ordftle ts given tn AppendtxE.

5.4.1 ¢ONSTRAIKevword

Thts CONSTRAIkeywordrecord ts used to enter the constraints on total
tntake for a dtet. T[l|s Information ts tn add|tton to the deftntt|on of
consumptionfor each food type.

_J_..a_l. Summaryof AJ)IETPKey_ords
III I i lellllm ii i , ii i ii ele , ,, I II IIIII IIII I I III

Ke_lord......... -----oescrlpl;lon. , _,
CONSTRAI Deflnes a constraint on a total diet tn addttJon to the

definition of consumptionfor each food tndtvtduall:fi i i H,I HI i1,1 i H ii ! i i IHI le i i i i ii

DIET ..... Usedto enter the nameof the output dtet fll e

END Signifies the end of all ke:Nord data, , i i i i,i iiilUll ii m iii i iii i ii iiii

FOOD Used to define the statistical distribution for each food
type durlng eachseason.............................

FOODS Gtves the numberof food categories for each seasoni i i I i i,i | i, HIIIH I

REALIZAT Sets the numberof realizations to compute....... ii i ii i i ii roll ii i ii it i i i Illll

REPORT Used to enter the nameof the report flleiii ii i ii i i i i iiil_

SEASONS Gtves the numberof seasonstn the dtet
i ii i i , ii i ii ii i i _ ii i i i i i

SEED Sets the seed for the randomnumber_eneratorii ii ii i i ii i illill i iii i i i [ i ii ii ii
lit

TITLE UsedtO t.nput a tJ tie that wtl! be placed tn the dtet ftle
L

USER Usedto set the nameof the programuser......... I II , ,, It I
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CONSTRAI"SeasonName"NI N2

The season namets entered tn a quote strtng, and must be enclosed tn
double quotes. The seasonnamemustmatchexactly wtth one of the seasons
deftned for the FOODke_rword. The value N1 gtves the m|ntmumvalue for total
tntake, and the value N2 g|ves the maxtmumvalue for the total tntake. Care
must be taken to ensure that the |ndtvtdual food consumptionscan yteld a
val|d total conslptton value. Theconstrained tntake value ts the sumof
|ntake for the following foods: ALFALFA,GRAIN,GRASSHAY,PASTURE,and
SILAGE;therefore the untts for the data on the CONSTRA!record must be
Identical to the untts for these separate values on the FOODkeyword.

Oneand only one CONSTRA!keywordcan be entered for every season. If a
CONSTRAIrecord ts not entered for a season, consumptionvalues are generated
ustng the FOODkeywordentrtes w|th no further checks. If a CONSTRAIrecord
ts entered for a season, values generated for the different food categories
are saved only tf the|r suml|es w|thtn the values N) and N2.

The following keywordw111constrain the tntake of the antmal for the
Wtnter seasonto l|e between4 and 8 kg(wet)/day for every real|zatton
generated.

CONSTRAI"W|nter" 4 8

5.4.2 DIET Kevword

Puroose

Thts keywordts used to enter the nameof the output dtet ftle.

Syntax

DIET "Ftle Name"

The ftle nameis entered tn a quote strtng, andmust be enclosed |n
double quotes. Ftle names, |nclud|ng path spec|ftcatton, may be up to 72
characters long.

[zemle

DIET "/apps/hedrdev/descartes/test/goatdtet. 1945"
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5.4.3 ENDKeword

The ENDke_rwordrecord signifies the end of all keyworddata. ]t should
- be the last ke_rwordtn the keywordftle. Any ke_rwordrecords follwtng the

ENDkeyvord record |n the ke_ord ftle are tgnored.

.

END

There are no medtfters or quote str|ngs associated wtth the ENDke_rword.

5.4.4 FOODKevword

The FOODkeywordrecord ts used to def|ne the statistical distribution
for the food consumptionfor each food type for each season.

Syntax

FOOD"SeasonName""FoodName"Statistical Parameters

All antmals must use the sameseasonsand foods. However, a food type can be
deftned as havtng no consumpt|on(constant of O) for an antmal. A FOOD
keywordmust be entered for every seasonand every food type. Therefore, a
total of 40 food keywordsmust be entered (S seasonsand 8 foods). The FOOD
records can be entered In any order; however, tt maybe desirable to group the
FOODkey,ords by seasonfor easter readtng.

The seasonnamemust be one of the character strtngs gtven In Table 5.2.
The food namemust be one of the character strtngs gtven tn Table 5.3. The
character strtngs tnput to the code mustmatchexactly (spelling, spactng, and
capttal]zatton) with those In Tables 5.2 and 5.3. The statist]ca1
distributions allowed, and thetr associated parameters, are described tn
Append1x O.

The following examplesshowrecords that deftne a combinationof food
types for several seasons. In each case, except the last, the consumption
values are deftned to comefrom a untform distribution (type 2), with the
associated lower and upper 11mtts. The last record |ndtcates no SZLAGE
consumptiondurtng the early fall season.

. FOOD"W|nter" "ALFALFA"2 ] 3
FOOD"Sprtng" "GRAIN" 2 2 4
FOOD"Sunmer" "ALFALFA"2 1 3
FOOD"Early Fal1" "GRASSHAY"2 4 6
FOOD'Early Fall" 'SILAGE' ) 0
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_. SeasonDefinitions

................. _"_-__ _i IJl_ I I

Hinter Season from January I to the start of the ttm antNls -
can be put out on pasture _........ ........................ , ,

Spring The short transition ttN (nmtnally 14 days) frm
winter feeding rqtms to star pasture

Star S_r pasture ttm
iiiiiiiiJillII II .......... ......

Early Fall The short transition ttn (nmtnally 14 days) frm
__ sumnerpasture to !ate fail feeding _tms .....,, ,.,_.__,,,,,

Late Fall Late fall feeding regtm, Including stlage for saw
jnINls.... iii ii i llll IIIIIlls l IIII11"IllBI [IIIIII_IIIIIIIf

_U_J[J_. FoodsType Definitions

Food

ALFALFA Alfalfa ;!on tn

DIRT isot! on tr

GRAIN Grain tn

GRASSHAY Grass tn

HANGER Surface area of the feeding area that ts to _11out
tn addition to the contmtnatton tn the stuff

PASTURE Pasture food on tn

SILAGE on tn

HATER Hater tn

5.4.5 FOODSKevword

Purpose

The FOODSke_vord record defines the numberof food categories to be
used., The samefood categories are deftned for each season. At the present
time, the numberof food categor|es must be set to 8.

m
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FO(m NX

. The value for NI must be an tnt_r gtvtngthe n_r of foods.

- FOOOSe

Thts exaple g4ves the only valld entry for the F00OSkeyword.
l

6.4.6 R_ZZAT Kevvord

The R_IZAT ke_ord record defines the numberof real|zattons to
generate.

REALIZATNI

The tnteger HI must be tn the range I to 1OO(100 ts the current value of the
paraseter HAXREL).

REALIZAT]00

Thts exmple keywordsets the numberof reallzat|ons to 100.

5.4.7 REPORTKevvmrd

The REPORTkeyvord record |s used to define the nine of the report ftle.

REPORT"Ftle Hum"

The ftle num ts entered In a quote strtng, andmust be enclosed In double
. quotes. Pathnums up to 72 characters long are supported.

The REPORTkeywordmust be the first keyvmrdtn the ke_tord file.

-

REPORT"/mpps/hedrdev/descirtes/test/goatreport. 1945"
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6.4.8 S_h__

The S_ JrAyHord _ord daY|Ms the nSr of _OaJOflJ tO be used, Atthe presentt tee the n_r of seasonsuust he set to

S_ NI

The value for NI gust be an |nteger gtvtug the numberof seasons.

S_S S

Thts exmplo g|ves the only valld entry for the S_S keyvord.

S.4.9 SEEngerard

This ke)vord sets the value for the seedfor the randoenuuber
generator.

SEEDNl

The value for NI uust be an tntqer or real number|n the range1 to
999999. Eventhoughthe seedcantake a larger value tnternal to ADIETP,the
N)OLKrouttnes sty not correctly decodenumrtcal entr|es that conta|n nero
than 10 digAts.The valueNI ts unttless.

SEED344443

§.4.10 TITLEKevvord

Thts ke_rwordts usedto deYtnea probleu tttle. The problemtAtle w|11
be wrttten to the outputdata ftle for useby DESCARTES. *

in

TITLE"WordsHere"

S.8
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The tttle ts entered tn a quotestrtng, andgust be enclosedtn doublequotes.
Tttles up to 7! characterslong are supported. Thetttle Wst not contatnan),
eaheddedstngle apostrophes('), as the charactersafter the apos_rephemy De

i truncated.
q

T:TLE'Exmple tttle for the AD;ETPUsers6utde."
at

6.4.1| USERKavvord

Thts heyvord|s usedto tdent|fy the user of the ADIETPprogram. The
user nun vtll he wttton to the outputdata ftle for useby DESCARTES.

USER"UserNum"

The user nun ts entered tn a quotestr|ng, andaust he enclosedtn double
quotes. Usernles up to 16 characterslong are supported. Thenun gust not
contatn any eaheddndstngle apostrophes('), as the charactersafter the
apostrophenay be truncated.

USER'Paul V. Esllnger"
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6.0 RECIPEUSERINSTRUCTIONS

Thts section descr|hes a uttllty program(RECIPE)that butlds ftles
. containing coumerctal distribution and production tnforeatton for the

DESCARTEScode. It also provides user Instructions and a brief description of
the code.

__•- 6.1

The RECIPEprogren ts a uttltty reuttne used to support creating ftles
containing mtxtng fraction tnforeatton for use tn the coumerctal product
mdules of DESCARTES.For more t_a_oreattonabo_Jtthe RECIPEcode design, seethe DESCARTESdestgn description.

6.1.1 Generation of Production Fractions

Production fractions are entered tn the DESCARTEScode tn the fore of a
ltbrary whoseuulttple entries have stochastic sapltng eubeddedtn then.
Therefore, the fractions are deftned on tnput to RECIPEas a statistical
distribution. The RECIPEcode then generates the required fractions and
norealtzes the sue over all contributors to unity.

6.1.2 Statistical Distributions Avat!ablq_

The production fractions are defined on tnput to the RECIPEprogram as
statistical distributions. The statistical distributions that can be used are
described tn AppeodtxD.

6.1.3 Noruallzatton of Production Fractions

The comerctal distribution networks tn the DESCARTEScode are all
twlenented as l tnear combinationsof source values. The algortthn requires
that the entrtes (fractions) tn the ltnear combinationeach be zero or greater
and that the sue of the fractions must equal unity. Therefore, once the set
of production fractions are generated fren the specified distribution, they
are norealtzed unity separately for each realization.

6.2 INPUTANDOUTPUTFILES

The RECIPEutility routine has liutted Input andoutput needs. A stngle
keywordfile ts the input, and several related data files and a report ftle
are output.

(a) Softvure Oocmw_tton (HEm Project OocumntNo. 02940142), "Softuure kstgn I)eecrtptton for the
I)(SCART(S(nvtrmmental Acc_ulatton ComputerCode,"by V. (. IIIchels, P. V. Esltgner. T. B. Htley.
K. S. Lessor. S. J. Ouderklrk, ellV, January 1994.
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6.2.1 Innut Files

A stngle Input ftlets used to drive the RECIPEprogram. It contains
kejntordsthat control programactivities. The keywordsare described tn
Sectt on 6.4.

6.2.20utnut Files

There are four output ftles that can be created by the RECIPEprogram.
Three of these files must be written with every programexecution. These
three files are a report file, a recipe Index file, and a recipe data file.
The report file provides a paper copy of the problm definition and generated
results. The Index and data ftles are witten tn the format required by the
DESCARTEScode. The optional fourth file is an ASCII version of the binary
recipe data file.

Renort Ftle

A report file Is written for every run of the code. The input keyword
ftle gust Identify the nameof the report ftle as the first keT_ord entry (see
the REPORTkeywordrecord description). The report ftle contains an echo of
the problm description and summarystatistics for the data that are
generated. An example report ftlets given tn AppendixE.

Rectne Index Ft19

An Index ftle for the recipe data ts written for use tn the DESCARTES
code. Thts ftlets a fomatted ASCI! f|le. The format for the data ftle is
given tn the DESCARTESdesign description.

Recipe Binary Data File

A recipe data file Is written for use tn the DESCARTEScode. This ftle
is a binary direct-access file. The format for the data ftle ts given in the
DESCARTESdesign description.

Recine ASCII Data File

An ASCII version of the recipe data file is optionally written for use
by the user. This file ts Invoked through the use of the ASCII modifier on
the FILE keyword. The format for the data file is as follows:

• The first record contains the character unique run identifier that ts
used to matchthe data ftle with the appropriate Index file.

4

• The first record ts followed by NITEIqgroups of records. Eachgroup of
records has NREALltnes, where NREALts the numberof realtzatigns being
generated. Each11ne contains the ttem number(I), the realization
number,and NCONTR(I)fractions for the realization, ,here NCONTR(T)ts
the numberof contributors to the Item. The order of the contributors
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tn the output ftlets the sameorder that the FRACTIONkeyvords are
ente_ for the Item.

6.3 PROGRAMEXEC_IQN

The program ts executed by entering the programnm. A stngle query ts
Issued by the programto obtain the nameof thekeyvord ftle. Oncethe
keyword ftle ts entered, all eddtttonal programacttons are controlled by the

- keyword entries.

6.4 KEYMORDCOIglANDDESCRIPTIONS

The RECIPEcode reads the keywordsfrom an ASCII ftle that can be
prepared wtth almst any editor (or vord processor that has an option to wtte
an ASCII ftle). A summaryof the keyvords ts given tn Table 6.1. Every
keyword ts required tn the keyword ftle. An exmple .keywordf|le ts given tn
_pendtx E.

_JW_J/_. summry of RECIPEKe_r_ords
I I I I I I , , , ,, ,, H ,

Ke_rd D,scrtpt|onII II I I I II II I I

END Signifies the ,end of mll keywo.rddata ....

ENDHEN) Signifies the end of the block of header Information tn the
keywordftle ..................

ENDZTEH Signifies the end of the block of Information defining the
recipe for a stngle output !tem .....

FILE Usedto define the output file namesfor the Index, binary
data, and ASCII data files containing the recipe
Information

i i i ii | i i i i i i i i

FRACTION Defines the statistical distribution for a stngle
.... contr]butor to an output Item

ITEM Usedto define the beginning of the recipe Information for
. a sIn91e Item or a group of Items .

REALIZAT Sets the numberof real|zattons to compute

REPORT Usedto enter the name.of the report ftle .....

SEED Sets the seed for the randm numbergeneratoru i ii i i i i i i ir ii i ii iii

TITLE Used to Input a tttle that wt]l be placed tn the dte t ftle

USER Usedto set the nameof the programuser
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6.4.1 Grountnoof KevvordRecords

There are two keywordgroups for the rectpe keywordftle: the header
group and the 1tin group. The header group ts tern|hated by the ENDHEAD
keyword. The |tee group |s temtnated by the ENI)ZTEHkeT_ord. Only one
headergroup |s a11otmd, andmust be entered ftrst. Mult|ple |tea groupscan
be entered.

HeaderKeywordGroup

The first group of key_ords tn the ke3_ord ftle Js the header group.
Thts group contains the following ke_r_ords: REPORT,FILE, TITLE, USER,SEED,
REALXZAT,and ENDHEN).This group contatns identification and problem size
tnfomatton.

The REPORTke_ord must be the first ke3n_ordentered Jn the f|le. The
ENOHEADkeywordts the last keywordtn the header group. The other ke_ords
Jn .this group can be entered t n any order.

Item KevvordGroup

There are an additional N groups tn the keyword ftle, each wtth a
s|mtlar structure. The value for N ts obtatned by scann|ng the keywordftle
and counttng the numberof ITEHkeyword records present. The 1terngroups
tdenttfy the rectpe for each output 1tern. The three keywords-ITEH, FRACTION,
and ENDITEN-areallowed tn each 1tea group.

Each1terngroup starts wtth an ITEH record. Th|s record |denttftes
the tdent|ftcatton numberof the output 1ternor |teas (|.e., creamery, or node
number). The last entry |n an |tem group |s the ENDITEHrecord. Also
contained tn the 1tea group ts a separate FRACTIONkeywordfor every
contributor to thts output |tem. The FRACTIONkeywordtdent|f|es the
contributor Identification numberand the assoc|ated statist|ca1 dtstrtbut|on.

The 1tea records (|teN keywordgroups) do not have to be entered tn
|ncreastng numerical order; they can be |n any order. Also the fractton
records wtthtn an 1tea keywordgroup can be entered tn any order.

6..4.2 ENDKeyword

Purnose

The ENDkeywordsignifies the end of all keyworddata. It must be the
last keyword tn the key_ord f|le. An error w111occur tf the ENDrecord ts
encounteredwtthtn the headergroup or an ttea group. Any keyword records
following the ENDrecord wtll be ignored.

_k

END

There are no modifiers or quote strtngs associated wtth thts keyword.
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6.4.3 ENDHEAI)Keword

The ENOHEADkeywordsignifies the end of the beader-related keyword
data. It rest be the last kayword tn the header keywordgroup.

Q

ENOHEAO

There are no modifiers or quote strings associated wtth _hts keyword.

6.4.4 ENDITEHKevvord

The ENDITEHkeywordsignifies the end of each Item-related keyword
group. It must be the last keyword in the ttem keywordgroup.

ENDITEH

There are no modifiers or quote strings associated _tth this keywo_d.

6.4.5 FILE Keword

The FILE keyword ts used to enter the namesof the recipe index, binary
data, and ASCII data copy f|leso This kayword is part of the header keyword
group.

FILE Hodifter "quote"

The ftle namets entered tn a quote string, andmust be enclosed tn double
quotes. Ftle names, Including path specifications, maybe up to 72 characters
long. The Hodtftor ts one of the three words INDEX,DATA,or ASCII.

Two FILE keywordsare re_u!red for every run of the code. One is usedto identify the recipe Index tle, and one is required to identify the recipe
data file. Exampleentries are as follows:

" FILE INDEX" a s/hedrdev/descartes/test/lvcom-index.1945"/ PP 5"
FILE DATA ,/apps/hedrdev/descartes/test/lvcom-data. 194



An additional FILE keywordsay be used. It _s used to Identify the ASCII copy
of the data f|le. An exmple entry ts

FILE ASCIi "/apps/hedrdev/descartes/test/lvcom-asct t. 194S"

If a FILl[ keywordwtth the ASCII aodtfter is used, then the ASCII copy of the
data ts written; otherwise the ASCII copy of the data is not output.

6.4.6 FRACTIONKe rd

The FRACTIONkeyword record ts used to define the contributor
Identification numberand the statistical distribution for each contributor to
the recipe for an item. This keywordts entered as part as an Item group of
keywords.

S t.x

FRACTIONN1 Statistical Parameters

The recipe for each output ttem (creamery, node, etc.) contains tnfomatton
for several contributors. The value for NIts the Integer contributor
identification number(node number,creumry number,or feeding regime
number). The value for N1must be greater than O.

A separate FRACTIONkeywordmust be entered for each contributor. The
separate FRACTIONkeywordsdo not have to entered in any speciftc order.

The statistical parameters tnclude a statistical distribution index and
associated defining parameters. The set of distributions allowed, and the
a_ssocJatedparameters, are deftned In AppendixD.

The following examplesshowFRACTIONkeywordsfor 5 contributors to an
ttem:

FRACTION Z d|str|button 2 0.1 0.3
FRACTION 1 distribution 2 0.1 0.3
FRACTION 10 distribution 6 0.10.Z 0.3
FRACTION 11 distribution 1 0.1
FRACTION1102 distribution 7 0.3 0.01 TRUNCATE0.05 0.95

6.4.7 TTEMKevword
t

J)urDose

The ITEMkeywordrecord is used to enter the Identification numberfor
;in item. It also signifies the beginning of an ttem group of keywords. The
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|tem records (ttem ke_vord groups) do not have to be entered |n |ncreastng
numerical order; they can be in any order.

" ITEMN1 [N2 ... Nn]

The values N1 Nn gives the ttem identification numbersfor the rectpe
- item(s). The vaiues for the item n_rs is carrted as an integer Internally,

andmust be greater than O. Only one value N1 ts required, but up to MAXITM
values can be entered. If multiple 1teas are entered, then each Item wtll be
deftned by the samestatistical distribution (the collection of FRACTION
keywordsassociated wtth thts ITEMkeyword); however, the generated values
wtll be different.

The following ke_r_ordidentifies that a rectpe ts being entered for
output node number1102:

ITEH 11Q2

The following keywordIdentifies that a rectpe ts betng entered for
output nodenumbers1, 200, 475, 598 and 1102:

TTEH1 200 475 598 1102

6.4.8 REALIZATKeyword

The REALIZATke_r_ordrecord deftnes the numberof realizations to
generate. This ke_r_ord|s part of the header ke_ord group.

Syntax

REALIZATN1

The Integer N) must have a minimumof 1. The value of 100 is suggested (100
ts the current value of the parameter HAXREL).

REALIZAT100

This examplekeywordsets the numberof realizations to 100.

A
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6.4.g REPORTKeyword

The REPORTkeywordrecord ts used to deftne the nameof the report ftle.
Thts keywordts part of the header ke_r_ordgroup. -

REPORT"quote"

The ft]e name|s entered tn a quote strtng, andmust be enclosed In double
quotes. Ftle names, including path specification, maybe up to 72 characters
long.

The REPORTkeywordmust be the ftrst keywordIn the keywordf|le.

REPORT'/apps/hedrdev/descartes/test/lvcom-report. 1945"

6.4.10 SEEDKevword

Purpose

The SEEDkeywordrecord sets the value for the seed for the random
numbergenerator. Thts keywordts part of the header keywordgroup.

Syntax
i

SEEDN1

The value for NI mustbe an tnteger or real numbertn the range 1 to 9gggg9.
Eventhough the seed can take a larger value |nternal to RECIPE,the RDBLK
routtnes maynot correct]y decodenumrtcal entrtes that contatn more than 10
dtgtts.

SEED344443

6.4.11 TTTLEKevword

Purpose

The TITLE keywordrecord ts used to deftne a problem tttle. The
problem tttle w!11 be wrttten to the rectpe tndex ftle for use by DESCARTES.
Thts keywordts part of the header keywordgroup.
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TITLE 'quote"

The tttle ts entered |n a quote strtng, and must _ enclosed tn double quotes.
Tttles up to 72 characters long are supported. The t|tle must not contatn any
embeddedstngle apostrophes ('), as the characters after the apostrophesty oe
truncated.

4

TITLE "Exile t|tle for the RECIPEUsers 6u|de."

6.4.12 USERKe_rd

The USERkeyvord record |s used to 1denttry the user of the RECIPE
rogrm. The user namew111 be wttten to the rectpe tndex ftle for use by
ESCARTES.Thts keywordt s part of the header keywordgroup.

USER"quote"

The user nun ts entered |n a quote str4ng, andmst be enclosed tn double
quotes. User namesup to 16 ch;mrmcterslong are supported. The namemust not
contmtn any embeddedstngle apostrophes ('), as the characters after the
apostrophenay be truncated.

USER"Paul W. Esltnger"
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7.0 __El USR INSTNJCTIONS

Th!s sectton provtdesuser Instructions for executingthe DESCARTES
, code. Inforuat|on is prov4dedto tdenttfy all neededtnput ftles, andthe

" tnforuatton flow hetveenmodulests described. It ts necessaryto understand
the Interrelations of the modulestn DESCARTESto producea ueantngfulset of
outputued|a f|les that canbe usedas tnput to the CIDEReddie.

O

7.1 COnEnESlm

TheDESCARTEScedeRs destgnedto suet the requt_ts set fo_h for
the project as doculantedby.iisl|nger _lgg3).. The__..SCAJ_T.ES.co_e aeslgn.ls
documentedby Ntchols at el. _'_ A brley overvlevor the cleslgnis.given 1.n.
th|s sectton, tncledtnga descrtptt.onof the DESCARTESumdulesaria sunrou_lnes
anda ca11|nghtererchYfor the coae.

7.1. ! NoduleI)escr|ntton

The DESCARTEScodecoaprtsesan execut|venoduleandftve centre1,
tndepundentumlulesthat sharecontrol |nfomatton andsevere1 uttllty
funct!ons and reuttnes, andts d|ptcted tn Ftgure 7.1. The stx ma_lornmdules
are as follows:

• DESCRT- the execut4veuodule

• BPLANT- the btomss and plant productsaccumulationuodule

• NIIHAL- the antra1 productsaccuuulittonumdule

• CREAM- the creamerym|lk utxtngumdule

• GRMiLK- the groceryu41ku|xtng mdule

• COMHLV- the commrctal leafy vegetablemtxtnguodule.

The ExecutiveModule

The DESCRTwdule ts the mathprograuthat controls DESCARTESexecution.
Thts modulets tnvokedwhenDESCAJTES|sexecutedand ts the top level module
throughoutthe subsequentexecution. TheOESCRTumlulels responsiblefor
detero|n|ng wh|chmatnnmclulesof the DESCARTEScodeare to be tnvoked|n a
codeexecut4on. Thts executivemdule reads the control tnput, Initializes
global variables, perfoms the log|c tests necessaryto deterutnewhtchuatn

" moclulesare to be tnvoked,andcalls those that are.

44

(,) Softlre Oooummtatlon(HIEXProJeot OmmnmtNo. 0L_40142). "Softmre DesignI)mortpttoa for the
DESCARTES(nvtroment=l AoouuulsttonC_puter Code," by ¥. E. Nlohol|, P. V. E81tgner, T. 8. f141ey,
K. S. Lessor, S. J. Ouderktrk, IHIV, January1904.
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FIGURE7,1. DESCARTESExecutive Ikxlel Flow Chart
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The Bt_ss add Plant _ucts _ulm

rr The BPLAHTnodule c_utes and records tn plant mdta ftles the
redtonucllde accuulat|on |n all plant _ta, except come, tally distributed
leafy vegetables. Thts tncludes local leafy vegetables, other vegetables,

" fru|t, gretn, alfalfa, pasture, grass hay, Stlago, sagebrush, upper sotl
compartmnt, and root zone sotl Compmr_nt. AI1 plant types wtll have both
tnner and outer c_artmnts computed,but they vtll be reported separately

- only for leafy vegetables and frutt. The atr concentration enddepos|t|on
wtll also be integrated to the appropriate ttm scale and recorded by BPLANT
for use by the CXO(Rdose calculmtton code. The BPLAM_ule tmplaents
equations OES-I through DES-IS tn Snyder et el. (1992) to computebtmass and
plant radtonuclldo acc_latton.

The Anti1 Products_ule
........

The ANXlMLwdule computesand records |n antra1 _ta f|los the
redtonucl|de mccuwlmtton tn all antra1 malta except comerctally distributed
mtlk (creamery or grocery mtlk). This tncludes goat mtlk! Individual cowntlk
from feedtng regtmes I, 2, 3, and4; herd cowmtlk from feedtng regtNs 1, 2,

3, and4; beef; eggs; and poultry. Theconcentrations tn antN1 feed are.computedby the OPLk_ mdule. The AliXIML_ule tmplomentsequmttonsDES16
and DES--]7tn Snyder et el. (1992) to c_ute antra1 product concentrat|ons.

The Cremry 14tlk 14odule

The CREAIqmodulec_uteS the concentrations |n cremery utlk resulting
from m|xtngherd cow m|lk produced from the vartous feedtng _tmes cowuted
tn the NIIHAL mdule. The herd cowntlk ts n|xed at specified nodes mccord|ng
to a feedtng rag|me "rec|pe" supplled tn a separate f|le. The mtxed herd cow
mtlk from the nodes |s then ntxed at a creamery according to dtstrtbut|on
tnformt|on spec|fted tn a separate creameryrectpe f|le.

The Gro;erv Htlk Hodule

The GRtIILKmdule computesthe concentret|ons |n grocery mtlk result|ng
from mtxtng creumry mtlk (computedby the CREAMmdule) according to
dtstrtbut|on tnfomatton specified tn a separate tnput ftle. The distribution
tnformtton spec|f|es whmtfractton of grocery mtlk at any node ts provtded by
a gtven creamery. If a creamery ts spat|fled to be outs|de of the study
dommtn,a zero concentration ts allocated to |as rectpe fraction. If a
creamery ts specified to be tn the study domm|nbut unknown,regtme I hard
mtlk ts allocated to 1as rec|pe fraction. If no rectpe for mtxing creamry

, mtlk ts supplled for a node, regtme! herd cowmtlk ts used for grocery mtlk
at that node.

The Colmer_ta! Leafy Veoetables Hodule
4

The COIg4LVmdule computesthe concentrations tn comorctally
distributed leafy vegetables resulting from etxtng vegetables for whtch local
leafy vegetable concentrations tare computedtn the BPLANTmodule. The
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proportions of leafy v_tables avatlmble at any node from the var|ous
proclucttennodesare spectftecl tn a separate |nput ftle.

Gmn _t1 |tv Routtn_

_ add|tton to the m_or mdules, a numberof uttllty routtnes that gaybe us by one or sore of the mIJor modulesare a part of the DESCARTEScode.
These tnc:luderouttnes for stochast|c vartable generation, date handling,
Input/output cent_l, ke_ord handling, and quallty assurance.

• 7.1.2 Ga11|M Hierarchy for the DESCARTESCode

The m_lor midules of the DESCARTEScode operate Independently and tn
succession in a nonual run of the code.

7.2 DESCARTES_ECUTZON

Thts sectton describes the steps necessary to execute the DESCARTES
code. Thts tncludes the Identification of all data neededfor stmilatton of
any of the Individual mdta tn DESCARTESand the order of cmputattons that
mist be observedtn execut|ng DESCARTES.

7.2.1 General Considerations

Zt ts the user's responsibility to comtle all the necessary dlta for
executing DESCARTES.The nums of all f11es and values for all paraters

are to be |ed tn an tnput ke)vord ftle.requtred to run the progrm suppl
General |nformt|on onthe use of beyvord ftles |s g|ven |n AppendtxA.

OESCARTES%nstructtons for preparing a ke)vord f|le are gtven |n Sectton 7.4.
As Indicated tn the tnstruct|ons, the ftrst record provtded tn the keyvord
f|le must be the REPORTrecord, whtch w|11 establ|sh the nun of the report
ftle to be wttten.

taut|on mist be exerc|sed tn mk|ng successive runs of the DESCARTES
software package. No checktng |s doneto see whether the mdta ftles to be
created do not already extst. Thts could man that extsttng ftles wtll be
partially overwttten wtth tnfomatton from the new run.

A great deal of error checktng ts donewtthtn the code, but tt ts
d|fftcult to perfom sow of the "reallty checks"on tnput data that should be
Rde. it ts the user's responsibility to ensure that tnput parameters and
other data are valtd for the des|red run of DESCARTES.

7.2.2 Q_er of ¢omutattons

As Indicated |n Ftgure 7.1, the data Interfaces of the DESCARTEScode
requtre that the mduies be executed tn sequence. The output of one mdule
frequently serves as tnput to the next mclule.

7.4
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The DESCARTEScomputationsbegtn v|th the btomassand pl products
mdule, BPLMT. Thts mdule requtres the atr deposition ftle antas tnput and
calculates the radtonucltde concentrat|on |n plant products.

The next mdule tn the h|erarchy ts the antmal products mdule, ANZHAL.
ANZMALrequtres several of the madta ftles generated by BPLMT as tnput. The
antmal md|a stnmlated tn ANIPIALconsumeplant products stnmlated tn BPLANT.

The coimrctal leafy vegetables mdule, COlgqLV,requtres that tnner and
" outer leafy vogetable mdta were previously calculated by BPLANT.

The creumr y u|lk mdule, CREAM,requtres the herd cowe|lk f|les for
feed|ng regtnes I through 4 as tnput. These f|les are produced |n ANZMAL.
The grocery u|lk mdule, GRMILK,requtres the feedtng rog|m ] herd cowu|lk
ftle and the creamery utlk f|le produced |n CREAMas input.

7.2.3 Execut|na the Proarm

The program ts executed by entertng the program nine, DESCRT,wtthout
any quotation marks. An tntttal screen ts displayed and a query ts |ssued by
the progrm to obtatn the nameof the keyword ftle. The keywordf|le nine
should be entered wtth no quotat|on marks, but should contatn the complete
path, tf necessary. Oncethe keywordflle |s entered, all addtt|onal program
acttons are controlled by the entrtes tn the keywordf|le.

The prompt that appearson the screen whenthe program is |n|t|ated |s
g|ven tn Ftgure 7.2. If the keywordftle ts not found or an error occurs on
open|ng the keywordftle, a uessage |s wttten to the screen.

7.2.4 Restart Caoab|11tttS

Thts program does not have true restart capab|ltttes, but stngle madta
calculations are possible. Thts allows a s|ngle (or several) uedta to be
rerun without changtngthe madta that are correct. So tf a run was aborted
for somereason before completing |t, the keywordftle can be edtted so that
the computationsbegtn wtth the ftrst uncompletedmadta.

D_ES

Env|ronmntal Accunmlat|onAnalysts
Hartford Env|ronmntal DoseReconstruct|on Project

Battelle, Pac|f|c Northwest Laboratories
Rtchland, Hash|ngton

_ emelem am Quam m eu_cuem qo _ie I m mnlu_luJ m I m m m mm _ i m m _ o m m_ m m _ _ _ _ _ _ _ _ _

DESCRT 1.0 Last Hod|f|od: 26 flay 1993

Enter the keywordftle hum >

FIGURE7.2. OpentngScreen from DESCARTES
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Also, tf parametersor other data changesOccur that affect only a few
medta, a ke_vord ftle can be constructed to run only these medta. For
exmple, tf tt ts determined that a creameryrectpe for one of the desired
years vas supplled Incorrectly, a run can be madethat computesonly the
creameryconcentrations. Note that all years of the ortgtnal stmlatton must
be rerun so that the enttre creamerymedta ftlets revrttten.

7.2.5 problm Stze Lta|ts

The tnsert block "parm.|ns" conta|ns someparameters that 11mtt the
stze of s|ulattons to be run tn DESCARTES.These parameters are used tn the
code to d|menstonarrays. Thesemaybe modified, but larger values may
tnd|cate the need for s|gntf|cantly moredtsk space or memoryto perform the
computations. The current values for these parameters are gtven tn Table 7.).

7.3 DATAFILES

The ftles used by the OESCARTEScode are descr|bed tn th|s sectton.
Several tnput f|les are requtred to run the code, and a numberof output f|les
are wttten, Including a report f|le.

7.3.1 Innut F|les

Several |nput f|les are requtred to execute DESCARTES.The ftrst ftle
needed|s a keywordftle that descr|bes the run and sets up run parameters.
Addtt|onal ftles neededare the frost date ftles, the seasondate ftles, the
antmal dtet ftles, and any necessary rectpes for coml)uttngcommercial
products.

KevwordFtle

The keywordf|le ts the f|le that controls the programexecut|on. Thts
ftle sets the nodesto be used, the ttme for whtch concentrations are to be
computed,the med|a to be computed,andmanyother opt|ons for a run of
DESCARTES.All ftle namesto be used are also specified |n the keywordf|le.
The keywordrecords that maybe used tn thts f|le and thetr functton are
described |n Sectton 7.4.

Frost Date Ftles

Several env|ronmental processesmodeled tn DESCARTESare keyed to the
last sprtng frost and the ftrst fall frost dates. A frost l|brary ftlets
used by the BPLANTmodule, whtch requtres th|s Information. An external user
utt1|ty (FROSTF)|s prov|ded to asstst tn developing frost data ftles of the
format needed |n DESCARTES.FROSTPIs descr]bed tn Sectton 4.0.
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_DJ_.ZJ1. DESCARTESParameters
' . ................

i i ii lu i i i i

hrmt_r
I)escr|pt|on Value

"_' I_ ]_ 0 I _111 I II I I IL II I I I I II

MAXCR.. . Haxtmmnumberof cremertes. , . 17S
MAXCRN Maximumnumberof contributor nodes tn creamery 200

" network
i ii j i i i i . iI

MAXDRL Maximumnumberof realizations tn .anantrum1dtet f!le _ 100i iiii mlmm I I IIII I

MAXDAY Maximumnumberof days tn any stngle aggregation 31
pertod .....iii

MAXFN Haxtmumnumberof characters tn a file nme 72
i i ii i i i j

MAXFOD Maximumnumberof foods consumedtn any antrum1dtet 8
i . i lll|l i i i i ii

IqAXFR Maximumnumberof cowfeeding regtmes 4i i i i r . ii ii i i

HAXGR Maximumnumberof distribution nodes In the grocery 1102
mIlk network

i i

HAXGRN Maximumnumberof contributors 4n the grocery milk HAXCR+2
network

i • i

MAXLV Maximumnumberof distribution nodes In a leafy 800
vegetable network, , , ,

HAXLVN Maximumnumberof contributor nodes tn a leafy 4
vegetable network, i i i i

I

HAXNO0 Maxtmumnumberof nodesDESCARTESmay process 1102

MAXREL,, Maximumnumber,of, realizations. DESCARTES,, may process ,.100
HAXSEA Maximumnumberof seasonstn all dtet ftles S

i ill i

MAXYR Maximumnumberof calendar years DESCARTESmay 14
. processI i i i i i

MXRRCR Maximumnumberof rea]tzattons tn a creamerymilk 100
, recipe ftle ......

MXRRFR Maximumnumberof realizations tn a feeding regime )00
recipe file ,

, MXRRGR Maximumnumberof realizations tn a grocery milk 100
. recipe, ,.f]le , ,

HXRRLV Maximumnumberof realizations tn a leafy vegetable 100
rectpe ftle i i i i ,

NUMSKP Numberof records tn SHUFFL-producedatr data ftle 14
headers

li ii .I
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SeasonDate Ftles

Several environmental processes modeledtn DESCARTESare keyed to the
start dates for the sprtng and early fall seasons. A season11brary ftle |s
used by the ANIMALmodule, which reqU|res thts tnfomatton. An external user
uttllty (FROSTP)|s provtded to asstst tn developing seasondata ftles of the
fomat needed|n DESCARTES.FROSTP|s described tn Sectton 4.0.

Antaal Dtet Ftles

To provtde a stochastic description of antml feed tntake, the antmal
dtet ftle provtdes a numberof realizations of antnal dtets from whtch to
choose. ANIMALwtll randomlychoosea starttng dtet from the ftle (any dtet
betweenone and the total numberof dtets less the nuober of realizations tn
the current run) and then sequentially read as manydtets from the antmal dtet
ftle as there are realizations. A separate dtet ftle must be specified for
each year (tt maybe the sameftle), pemttttng the user to modtfy the antmal
dtet annually. An external routtne (ADIETP) ts provtded to the user to asstst
tn developing antmal dtet 11brary ftles tn the proper format. ADIETPts
described tn Sectton 5.0.

Commerctal,RQctne_11es

The three commercialproduct modules, CRFJ_q,GRHILK,and CONILV,requtre
one or mre rectpes to descrtbe the atxtng of resources provtded through medta
ftles created by the BPLANTand ANIMALmodules. A rectpe conststs of two
ftles-an ASCII tndex ftle containing a mapto the data and a btnary data ftle
containing the fractional contributions to the mixture. An externtl program
(RECIPE)ts provtded to asstst the user tn developing rectpe tndex anddata
ftles tn the proper fomat. RECIPEts described tn Sectton 6.0. Rectpesmay
chanDeannually. Rectpe tndex anddata ftle namesare provtded through FILE
records tn the kej_ord input ftle.

7.3.20utout Ftles

The DESCARTEScode output conststs of four types of ftles. They are 1)
a report ftle whtch documentsthe run, 2) medtaconcentration ftles, 3) ftles
containing the stochastic parameters used tn BPLANTand ANIMAL,and4) a
spectal ftle neededto pass sotl parameters to CIDER. The namesof all output
ftles are provtded through FILE records tn the tnput ke_n_ordftle.

The ReDort Ftle

The report ftle wrttten by DESCARTESts a comprehensivedescription of
the code run. The DESCRTexecutive modulewrttes an echo of the enttre
problemdefinition to the report ftle. An entry and an extt messageare
wrttten to the report ftle by every module that ts requested tn the current
run of DESCARTES.Summarystatistics for all stochastic variables generated
durtng code execution are also wrttten to the report ftle. An examplereport
ftlets gtven tn AppendtxE.
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14edta Fqles

Medtaftles are wrttten by all ftve of the mJor.cowutattonal medulesof DESCARTES.Medta ftles were destgned to have a 17 11ne header that |s
, commonto all medta ftles. Thts header contatns the record length for the

ftle, the nameand verston of the programthat created the ftle, the nameof
the user who created the ftle, a tttle, the date and ttme the f|le was
created, the destred run start and stop ttme stampsfor the DESCARTESrun that

- created the ftle, the nameof the medta, season begtn and end dates for the
medta, the nucltde name, the numberof rea11zat|ons of data tn the ftle, and
the numberof ttems (nodes or creameries) contained tn the ftle. The format
of the data contained tn the medta ftle vartes for plant products that have
dtscrete harvests. The format of the medta ftles ts descr|bed |n the
DESCARTESdestgn description.

The medta ftle header contatns all of the tnfomatton necessary to
ensure that all medta ftles were producedfor the sameDESCARTESrun
parameters. Becausemedtaftles output by a DESCARTESmodulemay be tnput to
another module, thts allows error checking to see whether the tnput medta ftle
was producedunder the samerun parameters as the current run, even whenthe
medta ftle was generated by a separate code run.

There are 31 medta ftles generated tn a full run of the DESCARTEScode.
The namesof the medtaand the modulethat wrttes them ts gtven tn Table 7.2.
In addition, any medtathat must be calculated under the samerun parameters,
prtor to calculating the gtven medta, are 11sted. The prerequisite medta
ftles could be created tn the sameDESCARTESrun or tn a prevtous run.

Sotl Factors Ftle

To calculate Inhalation doses compatible wtth the data tn the
environmental database passedto CXDER,an additional ftle ts wrttten tn
BPLANT. Thts ts a small ASCXXftle whtch ts tnput dtrectly |nto CIDER. The
ftle contatns one entry per realization of the ratto of massloadtng to the
denstty of the upper so|l layer.

plant Product Stochastic ParametersFtle

The stochastic parametersgenerated tn the BPLANTmoduleare wrttten to
a small ASCXIftle. The parameters tn thts f|le pertaining to the upper and
root zone so|l layer densities are usedby the ANIMALmodule.

Antmal Product Stochastic ParametersFile

* The stochastic parameters generated tn the ANXHALmoduleare wrttten to
a small ASCII ftle.

- 7.4 ICEYklORDC_ND DESCRXPTXONS

The DESCARTESprogram ts controlled through the use of keywords.
Keywordsare English-like commandsthat allow free-format entry of data.
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_J_._Z_. DESCARTESMedia Files Generated

a ut$tte

LVEGIN...................... BPLANT NOne
i il I I -- j

LVEGOT, , ,BPLANT None
LVEGZNCM COI_4LV LVEGZN

LVEGOTCM C,O!_ILV LyEGOTiiii i i iiii ill i

VEGOTH BPLANT None
u i t , i t t i , L

FRUIT]N , BPLANT .... None
FRUTTOT BPLANT None

_ _ u L _ i I

GRAIN BpLANT Nonei i ,| ii L i i i t

ALFALFA BPLANT None
i i t ill i ml a

PASTURE BPLANT None
m ,, i , i i i a, i

GRASSHAY BPLANT None
i i i,

SILAGE BPLANT None
i i i

SAGEBRUS BPLANT None
t i|l q L ill i J|

GOAT ANZHAL ALFALFA,PASTURE,SILAGE,
......... GRAINI, GRASSHAY

LKGRO GRIqZLK MREG1HRDrCRE,,N_Ii i ii i ill ! i

CREAM CREAM MREG1HRD,MREG2HRD,
MREG3HRD_HREG4HRDi i t i

NREGIIND ANIMAL ALFALFA,PASTURE,SILAGE,
, ,, , GRATNI, G,,RASSHAY

MREG1HRD ANTMAL ALFALFA,PASTURE,SILAGE,
_. , GRA]Nt GRASSH,A,Y ,,

MREG2IND ANIMAL ALFALFA,PASTURE,SILAGE,
...... GRAZN_GRASSHAY ....
MREG2HRD ANIMAL ALFALFA,PASTURE,SILAGE,

. . GRA..]N,GRASSHAY
HREG3ZND ANTHAL ALFALFA,PASTURE,SILAGE',

....... GRAZNtGRASSHAY ill

NREG3HRD ANIMAL ALFALFA,PASTURE,SILAGE,
• GRAZN_GRASSHAY .

MREG4[ND ANZHAL ALFALFA,PASTURE,S]LAGE,
, , •GRAZNI, GRASSHAY , _ ,

MREG4HRD AN]HAL ALFALFA,PASTURE,SZLAGE,
, , GRAZN_GRASSHAY,

EGGS ANZMAL ALFALFA,PASTURE,STLAGE',-- ,-
. GRA]N_.GRASSHAY
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_. (contd)
I I I I I I I I II I II I11111 I II IIII H

Nedll NUle Cre!ttng Nodule Prerequ|stte Iled|a F|IoI
. BEEF "ANIMAL ALFALFAI PASTURE,SILAGE,

.......... 6Mx.,GmS.AV
POULTRY ANIMAL "ALFALFA' PASTURE,$ILAGI_,

. ....... GRAI,N1 GRASSHAY, ,,
AIRCO...... Bpur, ........on,
AIRDEP BPLANT None

...... nil I I I .P I I l

SOILUP BPLANT None .
, , , , , , , in i

SOILROOT BPLANT None
II I II I i iii II•

A description of the general construction of keywordsts given In AppendixA.
The ke_vords are read from an ASCII file that maybe prepared wtth any ed|tor.
A summaryof the keywordsavailable tn DESCARTESts given In Table 7.3. A set
of examplekeywordf|les ts given tn AppendtxE.

7.4.1 General Considerations

The code structure tn DESCARTESallows all media to be run at the same
time, or a subset of the media maybe computed. If a subset of the media are
computed,all media that are required as Input for the desired media must have
already have been computed. For example, computationof the radtonucltde
concentration tn cowmtlk requires previous computationof the concentrations
tn all of the food products (grain, grass hay, alfalfa, atr deposition,
stlage, pasture, upper layer sotl and root zone soil) eaten by the cow.

Somerestrictions apply to the control Information for DESCARTEStf a
data set for CIDERts being composedfrom the outputs of several runs of
DESCARTES.The restrictions are as follows: 1) exactly the sameset of nodes
must be active tn every run, 2) exactly the sametime Interval must be
simulated, 3) the samenucltde must be used, 4) exactly the samenumberof
realizations must be used, 5) the sameseasondates must be used for
theharvest seasonof plants, and 6) the sametime step (day, week, or month)
mustbe used. These restrictions are enforced In the DESCARTEScode through
utility routines that handle reading andwrtttng medta files.

In general, there are no default values for data tn DESCARTES.All
appl|cable ke_r_ordsmust be entered tf the concentrations tn a media are being

, computed.

The REPORTkey_ord must be the first entry tn the keyvord file (It can
be precededby comment11nes). If the report file ts successfully opened, all

" error messageson program Information will be output to the report file.

7.11



m •

_J.L]__. Summaryof DESCARTESKeywords
..... L[IIIL]I L , I i I i i i tl . . i ill i i iii i i l

KeT.ord. ,, .Npdule(s), ,,.ks©rip,tie.
AIR BPLAHT Controls entering file namesfor

the air-related data from RATCHET
........... ,as preprocessedby SHUFFL ,
COHPUTE DPLANT Controls which mediawill be

ANIMAL computed
CREAM
GRMILK
COmLV

l . | l ., , l I i .L l l I II I I [ ,

•CREAHERY GRHILK Controls which creameries are
' defined

. . , | , i | [ i ii] ,

DEBUG BPLANT Pemtts optional output of
ANIHAL intermediate calculations for
CREAH spect fi c reedIa
GRMILK
COmLV

, j, , ,, i L I ,, L , ,| , _ l ,

DIET ANIHAL Controls entering ftle namesfor
the animal diet files

, i , i ,i i i , ii i i ii i

DIRT ANIHAL Controls the fraction of dirt
consumptionby sot1 iayer for
antmals.

IL I

END DESCRT Stgntfies the end of all keyword
data

I I I I I I I I II II I1[

EXECUTE DESCRT Directs DESCARTESto execute the
problemtn addition to checking
input datai i ii iii i i i i _..

FILE BPLANT Controls entering of file names
ANIHAL for the input (and/or output)
CREAH files for eachmedia
GRHILK
COt@ILV

i , i i ,

FROST BPLANT Contro]s entry of file namesfor
..... the frost date library,,,f.il,.es

GROCERY GRMILK Controls entry of identifiers for
creameries that are unknownor
are outside the study domaini i iiii ii ii . i ii i iii _

HARVEST BPLANT Controls entry of harvest datesIlllI I I rll
W

NODE DESCRT Controls which nodesare selected
for computationfor a run of, the
code

' ' '' I I I
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ij__.l. (contd)

,,,,... i,,,m,,,,,,, , "" ' ' '' ""' '"i "" ....

.....

. PtUCLIDE _ DESCRT ident|f|os the radtonucltde name
................... .anddeck, constant_value...........

_ -. ,,,.,,, ....... , , ,f H, i.ll .....

REALXZAT OESCRT Controls the numberof
. ....................... real!z|tt.,ons, to c_ute ..............

RECXPE CR_ Controls entertng of file names
GRHXLK for the c_rctal production and

....CNLV .......... dtst.r..!button..,ft!e,$ ........... _-
__ i.i i

REPORT DESCRT Controls entertng the nameof the
report file .................................

j ,,,,,, "n I i1|1 !

SDATE ANIHAL Controls entry of ftle namesfor
the an|hal feed|ng seasonl tbrary
f|les ................... . _

,, ii i ii i i iiii i I iiii iiii ii i

SEED BP_ Controls entertng of the starttng
ANIMAL seeds for the randomnumber
CREAH generator
GPJqILK
COMMLV

,,, , iii i ii i ii I rl i i I 1]1[ iii i IN ] nil I I. _ .

SHUFFLE BPLANT Controls enter|ng the record
length of ftles passedfrom
SHUFFLEor SHFMET

.... ,,,, i ,,,,_ i ii ii I i ii i ,ll

STEP DESCRT Controls the ttme step used for
output of medta concentration

......... results ................

STOCHAST BPLANT Controls entertng of the
ANIHAL deftntt|on of stat|sttcal

d!strtbuttons for stochast|c
ablesvat1.......................

..... , ........... IIH

TIHE OESCRT Controls entertng of the start
and stop t treesf.o.r a run .....

i i iiiiii iii

TITLE OESCRT Controls entertng a descriptive
tttle for output labellng

......... Purposes.............
r i i

• TRANSIT AHIHAL Controls entertng the length of
the sprtng andearly fall feedtng

....... seasons ,,for,,,ant,reals ,
" USER DESCRT Controls entertng a user namefor

.... oUtPUt,. !,abe)tng purposes ....
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Severs1 ke¥_ord reClU|rea year tnd|cstor. Al! of these ke¥_ords must be
precededby a TIHE ke_r_ordrecord..If ke.)vords are entered vtth s year
|dent!fief outstde the year range laen_lflea on the TIME record, that
tnfomtton v11i be discarded.

4_

7.4.2 A!R Kevvord

o

The AIR keyvord record controls entry of the. ftle nares for the ft.lesL_
containing the a|r concentration anddeposition sara. ]ne flies contain _ne
atr data that was producedby the RATCHETcode, preprocessedby the SHUFFL
code, and tf necessary, supp_eunted by the SHFHETcode.

The following ts the general fore for the AIR record:

AIR Modtfter "Ftle Nine"

where Hodtfter ts one of the following:

DEPOSZT-atr deposition
CONCEN- a| r concentrat|on

and Ftle Namedenotes a ftle num. The ftle nle must be enclosed tn double
quote ua_ks, ftt on a stngle tnput 11ne, and not contatn any mdded stngle
quote marks. A ftle name, Including the path mum, maybe up to 72 characters
long.

Two a|r records maybe requtred for a run of the code-onewtth mudtfter
DEPOSIT(for the f|le containing the deposition data) and one w|th modtf|er

CONCEN(_or the ftle conta|ntng concentration data). Xf plant concentrationsare to calculated tn BPLANT,the atr concentration ftle namemust be
supplted on an AXRrecord w|th the CONCENmdtfter. If atr deposition ts.to
be calculated tn BPLANT(and perhapsused later tn ANIMAL),the 81r aeposl_lon
ftle namemust be supplted on an AXRrecord w4th the OEPOSXTmodifier. Only
one ftle namecan be entered for each entry of the AIR record.

Supposethat a run of DESCARTESrequtres access to both the atr
deposit|on and atr concentration data. The two AXRrecords that would be
requtred could have the following form:

AXRDEPOSIT"/tmp/.!.131/atr-dep.dat"
AXRCONCEH"/tmp/1-131/atr-con.dat"

o
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7.4.3 _M4PUTEKem__

The COMPUTEkoy,ord record ts used to tnttiate computationof the output
" concentration values for all _ta. Redtonuclldo concentrations for a _ta

tll only be c_uted and output tf a COH_E record |s entered requesting
hat _|a.

&

The follovtng ts the general fore for the COHPUTErecord:

COHPUTEHodtfter (Hodif!er ... _tftor]

Hodtfters for plant mdta are as follovs:

ALFALFA- alfalfa hay
FRUIT - frutt
GRAIN - gratn

GRASSHA¥-grus vh_ !LVEG - leafy etables - loom
LVEGCH -tnner leafy vegetmbles c_rctal
PASTURE- pasture
SAGEBRUS- sagebrush
SILAGE -stlage
VEGOTH - other vegetables

Hodtfters for antra1 medta are as follows:

BEEF - beef'
EGGS - eggs
CRF_AH - creamerycowmtlk
GOAT - backyardgoat milk
HXLKGROCgrocery cowm|lk
MREG]IHI)_ _.owfeeding regtm 1 milk, tndtv|dual transfer factor
HREG1HRD- cow feeding regtme i milk, herd transfer factor
HREG21NO- co. feedtng regtm 2 atlk, Individual transfer factor
HREG2HRD- cow feedtng regtw 2 mtlk, herd transfer factor
MREG31ND- cow feeding regtme 3 mtlk, Individual transfer factor
MREG3HRD- cowfeedtng regtm 3 mtlk, herd transfer factor
HREG4IND-cow feedtng regtme 4 mtlk, Individual transfer factor
HREG4HRO- cow feedtng regtee 4 m|lk, herd transfer factor
POULTRY- poultry

Hodtfters for other Mdta are as follows:

A%RCON-atr concentration
" AIRDEP atr deposition

SOILROOT_ sotl root zone
SOILUP - upper sotl layer
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The C_E record can contitn one or rare mdtflors. More thin one COMPUTE
record can be entered for the sum run of the code. At least one ¢_PI_E
record gust be entered for i run of DESCARTESto successfully comlete.

Entry of the three follov|ng ke_rd records wtll turn on computation of three
separate recite (alfalfa, beef, and eggs):

CON_E ALFALFA
COMPUTEBEEF
C_Pb_E E66S

The follovdng stngle ke)vord record w111 have the sameeffect is the above
three records:

COMPUTEBEEFEGGSALFALFA

7.4.4 CREA#4ERyKevword

The CR_ERY keywordrecord Identifies the creumrtes to be processed In
each year of the current DESCARTESrun. Mult|plo CR_ERY records ire
i11ov_. The definition of the destred creumrtes butlds sequentially wtth
each CREAMERYrecord entered for a gtven year. Uponprogram entry, no
cremertes ire acttve. The user must ensure that creiRry identification
nund)ersused ire consistent wtth the creamery Identification n_rs used tn
creamery and grocery mtlk recipe ftles (see the RECIPErecord descrtpt|on).
Zero concentrmttondata wtll be wttten to the CREAMeedta ftle for ill
creameries not acttve durtng i particular year.

There ire f|ve options for the CREAMERYrecord, one of which must be
present on each CREAMERYrecord. For every option, Year Is i year (e.g.,
1945) In the time frame of the current DESCARTESrun. As for any keyword
record with i Year modifier, a TIME record must precede ill CREAMERYke_r_ord
records. A CREAMERYke_rwordrecord (or set of records) must be entered for
every year of the DESCARTESrun.

tALLont!oql: Entry of the record

CREAMERYYear ALL

turns on c Lion of ili creameries (creamery numbersfrom I to 17S as
defined by°_ )utale parameter HAXCR)for the year specified by Year.

Je

RANGEoot|on: Entry of the record

CREAMERYYear RANGEN1 N2
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w111 acttvate c_utattons for a11 craamrtes in the range NI to N2 for Year.
For exuple, the CREAMERYrecord enter_ ms

CREAMERY1946 RANSE12 4S
&

wtll act|vate all 34 cremr|es |n the range of creamerynumbersfrm 12 to 45
t nclustve for the year 1946.

• NOTRANGEant|on: Entry of the record

CR_ERY Year NOTRANOEN1 N2

w111 deactivate c_utattons for all creameries tn the range N1 to N2,
inclusive, for the year specified by Year. For exile, entry of the record

CRLa,qERY1945 NOTRANGE12 45

wtll deactivate cmputattons for all 34 creamr|es |n the range 12 to 4S,
Inclusive, for the year 1945.

LIST ootton: Entry of the record
L

CREAMERYYear LIST N1 N2 N3 ... Nn

wtll acttvate computationsfor the crealmeriesNI, N2, ... Nn for the year
specified by Year. At least one creamery |denttftcatton n_r must be
entered. Any numberof creaNrtes can be |denttfted ustng the LIST md|fter.
For exmple, entry of the record

CREAMERY1946 LIST 12 4S S3

wtll acttvate computationsfor the three creameries 12, 45 and 53 for 1946.

NOTLIST?nt|on: Entry of the record

CREAMERYYear NOTLIST N1 N2 N3 ... Nn

wtll deactivate cowutattons for the creaNrtas NI, N2, ... Nn for the year
spec|fted by Year. At least one creameryIdentification numbermust,be
entered. For example, entry of the record

CREAMERY194S NOTLIST 12 45 53

, wtll deactivate computationsfor the three cremer|es 12, 45 and 53 for the
year 1945. Any numberof creameries can be 1dent|fled ustng the NOTLIST
wdtfters.

4
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Other Examles

24, 28;_b, and 42. The follow|ng two sequencesof CREAMERYrecords would each
achieve this objective:

CREN_ERY1947 RANGEI 10
CREANERY1947 RANGE20 24
CRENIERY1947 RANGE28 40
CR(NIERY1947 LIST 43
CREAMERY1947 RANGE1 42
CREAHERY1947 NOTRANGE11 19
CREAHERY1947 NOTRANSE2S 27
CRENIERY1947 NOTL]ST 41

7.4.S DEBUGKeword

The DEBUGkeywordrecord controls the level of output to the report file
for the current run of the DESCARTEScode.

iMJININes Using thts option Mll greatly Increase the size of the
report file aM IndlscrlMnate use my cause disk storage
requIreuonts to exceed the ca_cIty of the host system. The Intent

of the ODIN option ts to provide very detaI1M output fortdevelolment and testing purposes. The output tt provides s
prolmbly not useful for a user Mm does not have access to the
source code.

The general fern for this record ts

DEBUGHodtfter [Hodtfter ... Hodtfter]

where Hodtfter ts one of the wodtfters associated wtth the COMPUTErecord.
Hulttple modifiers maybe entered on a stngle DEBUGkeywordrecord. Here than
one DEBUG'recordcan be entered for a single run of the DESCARTEScode.

Entry of the three following keywordrecords will turn the debugoptton
on for three separate mdta:

DEBUGALFALFA
DEBUGBEEF
DEBUGEGGS
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The follwtng stngle keywordrecord wtll have the sameeffect as the above
three records:

DEBUGBEEFEGGSALFALFA
ak

704.6 DIET Kevvord

P

The DIET keywordrecord controls entry of the ftle namesfor the antmal
dtet ftles. An antmal dtet ftlets a 11brary of representative (randomized)
datly consuwtton amountsfor all food products tngested by the antmal. These
consmptton amountsare used tn the ANIHALwhencomputingthe datly
radtonucltde tntake for each antmal. The uttllty programADIETPcan be used
to generate the dtet ftles for all antmals tn the proper format for the
DESCARTEScode.

The general form for the DIET record t s

DIET Hodtfter Year "Ftle Name"

where Year ts a year (e.g., 1944) tn the ttme frame of the run of the code and
Hodtfter ts one of the following:

BEEF - consumptionamountsfor a beef cow
GOAT - consumptionamountsfor a baclLyardgoat
IIILKREG1- consumptionamountsfor a cowon feedtng regime 1
HILKREG2- consumptionamountsfor a cowon feedtng regtme 2
HILKREG3- consumptionamountsTot a cowon feedtng regtme 3
HILKREG4- consumptionamountsfor a cowon feedtng regtme 4
POULTRY- consumptionamountsfor free range poultry

The ftle namemust be enclosed tn double quotes, ftt on a stngle tnput l the,
and not contatn any embeddedstngle quotes. Ftle names, Including path
specification, may be up to 72 characters long.

Animal feedtng regtmes are allowed to changeon an annual basts.
Therefore, a separate DIET record must be entered for every antmal for every
year tn the run. However, the sameftle can be used for more than one year.
Becausethe definition of antmal dtets dependson the year, a TIHE record must
precede all DIET records.

The set of DIET records for a goat dtet for a run of DESCARTESspanntng
• the years 1944 through 1947 could have the following form:

)
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DIET GOAT1944 "/tmp/!-131/goatdtet.44"
DIETGOAT1945 "/tw/1 131/goatdiet.44"
DIET GOAT1946 "/tw/t 131/goatdtet.46"
DIET GOAT1947 "/tnp/t 131/goatdtet.46"

Note the use of the samef|le for more than one year.

7.4.7 DIRT Kevword
q

The simulation of an|mal dtets in DESCARTESallows each antmal to eat
contmtnated dtrt. The DIRT ke_rwordrecord controls the fractton of the total
dtrt consuptton assumedto comefrom each so|l layer. Dtrt can be consumed
from two so|l layers-the upper sotl layer (nominally 1-m thtck) and the root
zone so11 layer (nominally 14.g9-cm thtck).

The fractions for dtrt consumptionare treated as constants tn the
DESCARTEScode. In addition, the samefractions apply to all antmals whoeat
dtrt.

Syntax

The general form for the DIRT record ts

DIRT N1 N2

where

N1 -fractton of the dtrt consumptionthat comesfrom the upper sotl
layer compartment

N2 -fractton of the dirt consumptionthat comesfrom the root zone sotl
compartment.

The two values N1 andNZ must sumto 1, and both are on the range [0,1].

The DIRT record can take the follow|ng form

DIRT 0.1 0.9

tf dirt ts consumedfrom both layers or
q

DIRT 1.0 0.0

if all the dirt consumedcomesfrom the upper sotl layer. •
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7.4.8 ENDKevword

. The ENDkeywordrecord stgn|f|es the end of all ke_ord data. No more
keymordrecords are read after the ENDke_r_ordts encountered, so |t should be
therlast keywordtn the ke_rwordftle.

The general form for the ENDrecord |s

END

There are no modifiers or quote strtngs assoc|ated wtth thts keyword.

7.4.g EXECUTEKevmord

The EXECUTEkeywordrecord signifies that the DESCARTEScode ts to
execute the problem deftned tn the ke_r,ord ftle. If this record ts not
entered, the code wtll perform error checking on the tnput problem deftn|tton,
but tt wtll not attempt to computeany modta concentrations. Thts optton ts
useful in setttng up the problem definition for a run that may take several
hours to several days to complete. It may be useful to run DESCARTESwtthout
the EXECUTEkerr,oral record unttl all other applicable ke_r,ord records are
appropr|ately deftned.

Syntax

The general form for the EXECUTErecord |s

EXECUTE

There are no modifiers or quote str|ngs associated wtth thts keymord.

7,4.10 F]LE Kevmord

Purpose

The FILE keymordrecord controls entry of the ftle namesfor tt_e vartous
output medta ftles. In addtt|on, |t controls entry of the ftle namefor the

, sot] factors ftle output for use directly by the CIDERcode and stochastic
Information generated tn the BPLANTandANIMALmodules.

Syntax

The general form for the FILE record |s

FILE Modtfter "F|le Name"
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llodtf|ers for plant medta are

ALFALFA - al falfa hay
FRUITIN -tnner frutt
FRUITOT - outer frutt
GRAIN .gratn
GRASSHAYgrass hay
LVEGIN _ Inner leafy vegetables - local
LVEGOT = outer leafy vegetables - local
LVEGINCH-tnner leafy vegetables comerctal
LVEGOTCIt- outer leafy vegetables comerctal
PASTURE- pasture
PLANTS . stochastic tnfomatton generated tn the BPLANTmodule
SAGEBRUS-sagebrush
SILAGE - stlage
VEGOTH . other vegetables

Itodtfters for antmal medta are

ANIHAL . stochastic tnfomatton generated tn the ANIHALmodule
BEEF . beef
EGGS . eggs
CREAM . creamery cowmtlk
GOAT . backyardgoat mtlk
HILKGROC-grocery cowmtlk
HREGIIND- cow feedtng regtme 1 mtlk, Individual transfer factor
HREG1HRD- cow feedtng regtme 1 mtlk, herd transfer factor
RREGZlND- cowfeedtng regtme 2 mtlk, Individual transfer factor
HREGZHRD- cow feedtng regtme Z atlk, herd transfer factor
HREG3]ND- cow feedtng regtme 3 mtlk, Individual transfer factor
HREG3HRD- cowfeedtng regtme 3 mtlk, herd transfer factor
ItREG4IND- cow feedtng regtme 4 mtlk, Individual transfer factor
MREG4HRD- cowfeedtng regtme 4 mtlk, herd transfer factor
POULTRY- poultry

Hodtfters for other medtaare

AIRCON -atr concentration
AIi_DEP .atr deposition
SOILROOT- sotl root zone
SO!LUP . upper sot1 layer
USLRATIO- sotl factors for use tn CIDER

FILE keywordrecords are requtred whenevertriggered by a COttPUTE
- record. FILE andCOMPUTErecords have a dtrect relationship for most output '

medtaftles. The exceptions to thts are as follows:

1. Whena COfIPUTErecord ts entered wtth the modtfter FRUIT, FILE records _
are requtred for the two output wdta ftles FRUITIN and FRUITOT.
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2. Hhena COMPUTErecord ts entered wtth the modifter LVEG,FILE records
are required for the two output medta flles LVEGINand LVEGOT.

3. Whena COMPUTErecord is entered wtth the modifier LVEGCH,FILE records
. are required for the two output medta f|les LVEGINCHand LVEGOTCH.

4. Whena COIIPUTErecord is entered for any of the media computedtn the
EPLANTmodule, a FILE record must be entered wtth the PLANTSmodifier.

4,

5. Whena COHFUTErecord ts entered for any of the medtacomputedin the
ANIIML module, FILE records must be entered with the PLANTSand ANIHAL
modifiers.

6. A FILE record must always be entered wtth the USLRATIOmodifier.

The file namemust be enclosed tn double quotes, must fit on a stngle
input line, and not contain any embeddedstngle quotes. File names, Jnclud|ng
path specification, may be up to 72 characters long. A separate FILE record
is required for each output media file.

FILE records for the alfalfa (ALFALFA),poultry (POULTRY),gratn (GRAIN), and
air concentration (AIRCON)media could take the follomJng form:

FILE ALFALFA"/tmp/J-131/alfalfa.med"
FILE POULTRY"/tmp/J-131/poultry.med"
FILE GRAIN "grain.reed"
FILE AIRCON "/tmp/t-131/atrconc.dat"

The size of a media file dependson several of the var|ables defined
through other keywordrecords. The formula for ftle size |s

(20 + 4" # realizations) (# nodes) ( $ output steps + 17)

The numberof realizations is supplted on the REALIZATrecord, the numberof
nodes ts derived from information provtded ont he NODErecord, and the number
of steps ts derived from information provided on the TIHE and STEPrecords.

Ftle Size Example

, For a problem that has

1102 nodes, I year, 100 realizations

• The file size, dependingon the STEPHodtfier chosen, is
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Oatly: 176804880bytes
Weekly: 31935960bytes
Monthly: 13422360bytes

7.4.11 FROSTKeyword

The FROSTke_r_ordrecord controls entry of the ftle namesfor the frost
date ltbrary ftles. Frost dates are used tn computingconcentrations tn
plants (BPLANTmodule). The frost date library contatns stochastic
realizations of the frost dates at all nodes betng computed. The utility
program FROSTFcan be used to generate frost date libraries tn the proper
format for the DESCARTEScode.

Syntax

The general form for the FROSTrecord ts

FROSTYear "Ftle Name"m

where Year 1s a year (e.g., 1946) tn the ttme frame of the run. The ftle name
must be enclosed tn double quotes, must ftt on a stngle tnput 11ne, and not
contatn any embeddedstngle quotes. Ftle names, including path
specifications, maybe up to 72 characters long.

As for any keywordrecord wtth a Year modifier, a TIME record must
precede all FROSTke_n_ordrecords, and a FROSTke_ord record must be entered
for every year of the DESCARTESrun. However, the sameftle namemay be
specified for morethan one year.

The frost date library mustcontatn at least as manyrealizations as are
betng run tn the DESCARTEScode. If additional realizations are present they
wtll be discarded.

The FROSTrecords for a run spanntngthe years 1944 to 1949 could have the
following form:

FROST1944 "/tmp/t-131/frost.44"
FROST1945 "/tmp/t-131/frost 45"
FROST1946 "/tmp/t 131/frost_46"

FROST1947 "/tmp/t-131/frosti46"
_ROST1948 "/tmp/t 131/frost 48"
FROST1949 "/tmp/i 131/frost 49"
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7.4.12 GROCERYKevword

The GROCERYkeywordrecord |s used to enter opttonal creamery

designations whenogrOceryfmtlk rectpes call for an unknowncreamery or acreamery outstde the study area.

-

There are two dtfferent opttons for the GROCERYkeywordrecord.

UNKNOWNODtton:

The syntax for specifying an unknowncreamery ts

GROCERYUNKNOWNN

where N ts the numberasstgned by the grocery mt]k rec|pes to the portton of
mtlk that comesfrom a creamery whosetdenttty ts not known. N must be less
than or equal to I_CR+2 (see Table 7.1, DESCARTESParameters), andmust not
matchw|th a creamery betng computed. If the cremerywtth Identification
numberN ts accessedtn a reclpewhen grocery mt]k Is betng computedfrom
creamerymtlk (tn subroutine GRMILK),then the radtonucltde concentration tn
the locally producedm|lk (cow on feedtng regtme 1, herd cowtransfer) ts used
tn place of the radtonuc]|de concentration from a knowncreamery.

OUTSIDEODtton
.....

The syntax for specifying a creamery outstde the study area ts

GROCERYOUTSIDEM

where Mts the numberasstgned by the grocery m|]k rectpes to the port4on of
mt]k that comesfrom a creamery outstde of the mode]domatn. M must be less
than or equa] to HAXCR+2(Tab]e 7.1), mustnot matchwttha creamery betng
computed,andmust not matchwtth N above. If the creamerywtth
Identification numberH |s accessedtn a rectpe whengrocery mt]k ts betng
computedfrom creamerymt]k (tn subroutine GIMILK), then a zero radtonucltde
concentration ts used tn piece of the radtonucltde concentration from a
creamery.

The following keywordrecords would deftne creameries to be used tn comput4ng
grocery mtlk whenpart of the mt]k comesfrom an unknowncreameryand part of
the m]]k comesfrom outstde the mode]domatn:

#

GROCERYUNKNOWN174
GROCERYOUTSIDE175
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7.4.13 HARVESTK_r_ord

The HARVESTkeywordrecord ts used to deftne tnfomat]on related to the
harvesting of plants that ts date-dependent. There are three separate
functions for the HARVESTrecord: 1) set the beginning and enddates of the
harvest seasonfor those plants havtng a harvest season, 2) deftne the
stochastic dates of harvest for those plants havtng dtsttnct harvest dates, or
3) deftne the transit|on per|od betweenharvest of stlage and the ftrst fall
frost date.

There are three different deftn|ttons for the HARVESTke_ord record whtch
dependon the medta betng computed.

Seasonal1v-Harvested Hedta

The HARVESTrecord syntax for plants havtng a harvest season ts

HARVESTgodtfter OayI Oayz

The modifiers for thts record are

VEGLEAFY- leafy vegetables
VEGOTHER- other vegetables
FRUIT -frutt

where Day1ts the day of the beginning of the harvest seasonand Day,. ts the
day of the end of the harvest season. The values for DayI and Dayz are
entered ustng a Jultan calendar convention whereday 1 correspondsto January
1st. These(constant) harvest seasondays apply for all nodesand al1
realizations. The two harvest days Day1 and Dayz must sattsfy the
relationship 1 _ Oay; _ Dayz < 365.

Dtscretel v-Harvested Medta

• The HARVESTrecord syntax for crops havtng dtscrete harvest dates (except
stlage) ts

HARVESTHodtfter DayI $tochastfcParamters

The modifiers for thts record are _L

ALFALFA1" alfalfa ftrst cutttng of alfalfa
ALFALFA2- alfalfa secondcutttng of alfalfa
ALFALFA3- alfalfa thtrd cutttng of alfalfa
GRAIN -gratn
GRASSHAY-grass hay
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where Day; ts the meannumberof days after last sprtng frost that the ftrst
(or only) harvest occurs. Thesedtscrete harvest dates are stochastic across
nodesand real|zattons. The set of stochastic parmters |s explained !n the

description of the STOCHASTrecord. However, the user should choosefrom oneof the following dtstr|but|ons: constant, untform, dtscrete untfom,
triangular, or nomal. The stochastic concept for th|s record is that the
.harvest dates can be represented by a central value (D_I)wtth someaddtttve
zero-meannot._eabout the central value. An alternat'l -veoeftnttton ts to

- enter the value 0 for O_y; and then enter a d|strtbutton definition wtth the
appropriate meanvalue.

The suggestedapproach is to enter the meannumberof d_ys after the
last sprtng frost for Day, and then use a dis.crete untfom distribution on ±10days. For example, use the following record.

HARVESTGRASSHAY72 3 -10 10

$t1aQeHed|a

The HARVESTrecord syntax for the stlage medta ts

HARVESTHodtfter Day;

The only modtfter for thts form of the HARVESTrecord is

S!LAGE- stI age medta

andDay; ts the numberof days before ftrst fall frost that harvest occurs.

ExampleHARVESTrecords for the leafy vegetables and frutt med|a are

HARVESTVEGLEAFY90 290
HARVESTFRUIT 95 285

ExampleHARVESTrecords fur the three alfalfa cutttngs are

HARVESTALFALFA1100 3 -7 7
HARVESTALFALFA2145 3 -6 6
HARVESTALFALFA3190 3 -8 8

ExampleHARVESTrecord for the stlage med|a ts

" HARVESTS!LAGE14
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7.4.14 NODEKeYword

beThe NODEkeywordrecord Identifies the nodesto ocessed tn the
current DESCARTESrun. Huittple _E records are allowe_ The definition of
the destred nodesbut]ds sequentta] ]y wtth each NODErecord. Uponprogram
entry, no output nodesare acttve.

q

There are five opttons for the NODErecord, one of whtch must be spectf|ed on
every NODErecord.

_LL ontton

Entry of the record

NODEALL

turns on computation of a]l nodes (node numbersfrom 1 to 1102 as def|ned by
the parameter HAXNO0- see Tab]e 7.1).

_3_IGEoDt|on

Entry of the record

NODERANGENl N2

w111acttvate computationsfor all nodes tn the range N1 to N2. For example,
the NODErecord entered as

NODERANGElZ 45

wtl1 acttvate all 34 nodes tn the range of nodenumbersfrom 12 to 45
tnc]ustve.

NOTRANGEootton

Entry of the record

NODENOTRANGEN1N2

wt]] deactivate computationsfor a]] nodes tn the range N1 to N2, tnc]ustve.
The range of acttve nodeswt]] be those nodesnumbered1 through HAXNOD(Tab]e
7.1) that are not tn the tnc]ustve range stated. For exmp]e, entry of the
record

NODENOTRANGE1Z 45



wtll deactivate computat!onsfor all 34 nodes tn the range 12 to 45,
Inclusive.

L_T ont|on

Entry of the record

NODELIST NI (N2 N3 ... Nn]
B

wtll acttvate computations for the nodesNI, N2, ..., N$. For examle, entry
of the record

NODELIST 12 45 53

wtll acttvate c_utattons for the' three nodes12, 45 and 53. Any numberof
nodescan be Identified ustng the LIST md|fter.

NOTLIST ontton

Entry of the record

NODENOTLIST NI [N2 ... Nn]

w111deactivate computationsfor the nodesNI, N2, ..., Nn. For example,
entry of the record

NODENOTLIST 12 45 53

w111deactivate computat|onsfor the three nodes12, 45 and 53. The 11st of
acttve nodeswtll be those nodesnumbered1 through MAXNOD(Table 7.1) that
are not tn the 11st stated. Any numberof nodesCanbe Identified ustng the
NOTLIST modifiers.

More ExamD1es

Supposethat the following nodesare destred: 1-100, 200-275, 280-1100, and
1102. The following three sequencesof NODErecords would each ach|eve thts
ob_Jecttve:

NODERANGE1 100
NODERANGE200 275
NODERANGE280 1100
NODELIST 1102

%,
NODERANGEI 100
NODERANGE200 1100
NODENOTRANGE276 279

' NODELIST 1102

NODEALL
NODENOTRANGE101 lg9
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_E NOTWGE 276 279
NODENOTLIST 1101

7.4.1S NUCLIDEKeword
4k

The NUCLIDEke_rwordrecord ts used to enter the nameand redioactlve
decay constant for the radtonucltde betng processed. The nucltde namets
_dded tn all media ftles to ensure that all ftles are der|ved frou data for
the sum nucllde.

The general fom for the NUCLIDErecord ts •

NUCLIDE"Name"Hi

where "Name"ts the nameof the redtonucltde..and NI ts the redtoacttve decay
constant of the rad|onuclide tn units of day '. The Namets entered as a
quote string and uust be enclosed tn double quotes and contain a mextmumof 6
Characters. The convention for the rad|onucltde ts to enter the element
abbrevtat|on tn upper case followed by atomtc massnumber,without any
separators.

An exuple record for specifying the Isotope 1sli ts

NUCLIDE"1131" 0.08625

7.4.16 _EALIZATKevword

The REALIZATkeywordrecord defines the numberof retl lzatIons to

generate. The numerical value entered on the record _tves the numberofrealizations to be performed andwill be the numbero realizations tn all
output uedta files.

The record length for the output media files ts directly related to the
numberof realizations being run. The record length ts 20 plus 4 times the
numberof realizations.

REALIZATN1

The Integer HI must be tn the range 1 to 100 (100 ts the current value of the
parameter HAXREL- see Table 7.1).
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Th4s exmle ke_mordsets the n_r of rei14zat4ons to i00.

, REALXZAT100

7.4.17 RECIPEKevWolrd

-
The RECXPEkeyvord record controls entry of f|le namesfor the vjrtous

comerctal product|on and dtstrtbut|on f|les. A recipe consists.of _ flies,
an index f]le and a data f|]e; and a set of RECIPErecoros mst De en:ereo _or
each destred rectpe. There are four posstble sets of ftles roqutred |n a
stngle run of the code. These ft]es contatn tnformt|on for the follow|ng
c_utattons:

1. concentrations tn comrctal leery vegetables is computedfrom the
concentrations tn local leafy v_etab]es

2. concentrations tn covegrocery mtlk as computedfrom concentrations tn
creameryat Ik

3. combtnit|on of cowmt!k basedon the four cowfeedtng r egtms to compute
the concentrations In (herd) cowmtik at each node, ano

4. concentrations tn creamery mtlk as a combination of concentrations tn
herd cowmtlk from ail contributing nodes.

Becausesomeof the rsclpe data ftles can be very large, they are stored as
btnary f|les. The uttlJty programRECIPEhas been provtded for use tn
constructing the desired tndex anddata files.

The general form for the RECXPErecord ts

REC]PEHodtfJer SubHodtfter Year mFtle_Ntw"

WhereHodtfJer ts one of the following:

LEAFVEG- C_rctal leafy vegetable distribution
MXLKJ)STR= Mt!k distribution from creameries to groceries
MXLKPROD-Mtlk product|on and transfer of milk from nodesto cremertes

" MXLKFEED= Milk feeding regtae tnfomitton at a11 nodes

SubModtfter ts one of the following:
W

XNDEX= tndex ftle
DATA - data f|]e



Year |s the year, e.g., 1946, and FA1e_Nm |s a f|ie name.The f11e name
rest be enclosed tn double quotes, ws_ ftt on a stngle tnput 1the, and not
contatn any aid)addedstngle quotes. File hamS, Including path specification,

be up to 72 characters long.

Separate REClPErecords must be entered for both the tndex anddata
ftles t or every year tn the run of the code. However, the sam ftle ham can
be used for Bore than one year. The INOEXftles are ASCIZftles, but the DATA
f|les are stored tn btnary fomat. As for any ke3nvordrecord wtth a Year .
wdtfter, a TZNErecord ,lust precede all RECIPEke3_ord records.

The set of RECZPErecords for a c_rctal leafy vegetable run spanntngthe
years 1944 through 1947 couid have the fem:

RECIPEL_FVEG;NDEX1944 :/tw/t 131/!fvgldx.44"
RECIPELEAFVEGDATA 1944 /t_/| 131/lfvgdat.44"
RECXPELEAFVEGINDEX1945 "/tw)/t 13111fvgtdx.44"
RECIPELEAFVEGDATA 1945 "/t_/t-131/!fvgdat.44"

RECIPELEAFVEGINDEX1946 "/tw/! ".131/lfvgtdx'44"

RECXPELEAFVEGDATA 1946 "/tW/t 131/!fvgdat.44"
RECIPELEAFVEGXNDEX1947 "/tw/! 131/1fvgtdx.47"
RECIPELEAFVEGDATA 1947 "/tmp/t 131/1fvgdat.47"

7.4.18 REPORTKevvm_d

The REPORTkeywordrecord controls entertng the nameof the f|le used
for reporting (logging) purposes. The REPORTkeyvord must be the ftrst
keywordtn the t nput ke_mrd f tle. Oncethe REPORTke_nvordhas been
processed, the report, ftle |s openedand all further messagesare sent to the
report ftle.

The report record has the fomat

REPORT"FtI e_Num"

where FJle namets the nameof the file to whtch all run ttme messagesw111be
wr!tten. The ftle namets entered !n a quote strtng, and must be enclosed tn
double quotes. Ftle names, tnc!udtng path specification, a_y be up to 72
characters long.

It

The report ftle coul(: be deftned by entertng the following record:

REPORT"/hedr/descartes/113 I/product ton.rpt"
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7.4.19 SDATEKevword

Purpose

, The SDATEkeyworclrecord controls entry of the file namesfor the season
date ltbrary ftles. Seasondates are used in computingconcentrations in
antmal products (ANIHALmedule). The seasondate ltbrary contains stochastic
realizations of the spring and fall dates at all nodesbeing computed. The
uttltty program FROSTPcan be used to generate seasondate libraries tn the
proper format for the DESCARTEScode.

Syntax

The general form for the SDATErecord is

SDATEYear "Ftle Name"

where Year is a year (e.g., 1946) in the ttme frame of the run. The file name
must be enclosed tn double quotes, must fit on a single input line, and not
contain any embeddedsingle quotes. Ftle names, including path
specifications, may be up to 72 characters long.

As for any keyword record wlth a Year modifier, a TIHErecord must
precede a11SDATEkeywordrecords and an SDATEkeywordrecord must be entered
for every year of the DESCARTESrun. However,the sameftle namemaybe
specified for more than oneyear.

The seasondate library must contain at least as manyrealizations as
are being run tn the DESCARTEScode. ]f additional realizations are present,
they wt11 be discarded.

The SDATErecords for a run spanningthe years 1944 to 1949 could have the
following form:

SDATE1944 "/tmp/t-131/season.44"
SDATE1945 "/tmp/t-131/season.45"
SDATE1946 "/tmp/t-131/season.46"
SDATE1947 "/tmp/i-131/season.46"
SDATE1948 "/tmp/i-131/season.48"
SDATE1949 "/tmp/i-131/season.49"

7.4.20 SEEDKevwor_

Purpose

' The SEEDkeywordrecord controls entry of the seedsfor the random
numbergenerator. A seed is required for every media that ts computedand
also for a few stochastic calculations that are not associated with a single
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media. Entry of multtple seed values allows the user to add or modify a
single mediawithout changingthe stochastic inputs to other media.

Syntax

The general form for the SEEDrecord ts

SEEDModifier NI

The value for NI must be a numberin the range 1 to 999999. Eventhough the
seed can take a larger value tnternal to DESCARTES,the ROBLKroutines maynot
correctly decodenumerical entrtes that contain mere than 10 digits. The
value N1 ts unttless.

Modifiers for plant media are

ALFALFA- alfalfa hay
FRUIT - fruit
GRAIN - grain
GRASSHAY- grass hay
LVEG - local leafy vegetables
LVEGCH - commercial leafy vegetables
PASTURE- pasture
PLANTS - stochastic items commonto several plant media
SILAGE - stlage
SAGEBRUS-sagebrush
VEGOTH - other vegetables

Modifiers for antmal media are

ANIMAL - stochastic items commonto several animal media
BEEF - beef
CREAH - creamerymilk from cows
EGGS - eggs
GOAT - backyard goat milk
MILKGROC- grocery milk from cows
HREG1 - cowmilk from feeding regime 1
MREG2 - cowmilk from feedtng regime 2
MREG3 - cowmtlk from feeding regime 3
MREG4 - cowmilk from feeding regime 4
POULTRY- poultry
TFCWIN - transfer factor for Individual cowmtlk
TFCWHD - transfer factor for herd cowmtlk

Modifiers for other media are

SOILROOT- soil root zone
SOILUP - upper sotl layer •

A separate SEEDrecord is required for each modifier. The seed value does not
have to be unique; the sameseed could be entered on every SEEDrecord.
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Examples

SEEDrecords for the alfalfa (ALFALFA),poultry (POULTRY),gratn (GRAIN), and
atr concentration (A[RCON)medtacould have the following form:

m

SEEDALFALFA 123
SEEDPOULTRY 2
SEEDGRAIN 1234
SEEDAIRCON 1234

7.4.21 SHUFFLEKevword

Purpose

The SHUFFLEkeywordrecord is used to input the record length of the air
data files written by the SHUFFLEprogram (and possibly modified by the SHFHET
program) for use in DESCARTES.The log file from the SHUFFLEcode can be
consulted to obtain the proper value. In general, the value can be computed
as 5+4N, where N is the numberof realizations output by the SHUFFLEcode. If
this number(6+4N) is less than ]6, the record length is 16.

Syntax

The general fom for the SHUFFLErecord is

SHUFFLEN1

The value for NZ must be an tnteger greater than or equal to 16.

A keywordrecord valid for a run of the SHUFFLEcode that output 100
realizations is

SHUFFLE406

7.4.22 STEPKeyword

Puroose

The STEPkeywordrecord identifies the time-stepping tnterval for
outputs from DESCARTES.DESCARTESis designed to output data on a datly,
weekly, or monthly time step. The smaller the tim step, the greater the disk

. space requirements for writing the medta files. Whenweekly or monthly time
steps are used, the output concentrations are the average of dat]y
concentrations over the entire interval.

a
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The general form for the STEPrecord t s

STEPHodtfter

Exactly one of the three modifiers DAY,WEEK,or IONTHmust be present.

To perform calculations that are output on a monthly ttme step enter the
following record:

STEPflONTH

To perform calculations that are output on a weekly ttme step enter the
fol 1owtng record:

STEPWEEK

To perform calculations that are output on a daily tfme step enter the
following record:

STEPDAY

7.4.23 STOCHASTKeyword

Puroose

The STOCHASTkeywordrecord ts used to enter the definition of a
statistical distribution for stochastic variables. Up to 54 stochastic
variables are requtred for a run of the DESCARTEScode.

Syntax

The general form of the STOCHASTrecord t s

STOCHASTHod]fief Submodifier Dist_[ndex Parameters [TRUNCATEU1 U2]

A Hodtfter ts requtred on all STOCHASTrecords. SomeHodtffers requtre
Submodtfters. Hod]fiefs (and Submodtfiers) for the STOCHASTrecord variables
are as follows:

ALPHA - Follar interception
BHAX - Haxtmumpotential biomass, wtth Submodtfters:

ALFALFA- A1falfa
FRUIT - Tree frutt
GRA]N -Gratn
GRASSHAY- Grass hay
LEAFYVEG- Leafy vegetables
OTHERVEG- Other vegetables
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PASTURE- Pasture
SAGEBRUS- Sagebrush
S1LAGE - St1age

BH[N -Htntmum (winter) btomass, with Submodtfters:
. ALFALFA - Alfalfa

FRUIT - Tree fruit
GRAIN - Gratn
GRASSHAY- Grass hay
LEAFYVEG- Leafy vegetables
OTHERVEG- Other vegetables
PASTURE- Pasture
SAGEBRUS- Sagebrush
SI LAGE - St1age

CR - Plant-to-sot1 concentration ratio
FTRANS - Translocatton fraction
KG - Growth rate constant, with submodtfters:

ALFALFA - Alfalfa
FRUIT - Tree fruit
GRAIN - Grain
GRASSHAY- Grass hay
LEAFYVEG- Leafy vegetables
OTHERVEG- Other vegetables
PASTURE- Pasture
SAGEBRUS- Sagebrush
SILAGE - Si 1age

KS - Senescence rate constant, with submodtfters:
ALFALFA - Alfalfa
FRUIT - Tree fruit
GRAIN - Grain
GRASSHAY- Grass hay
LEAFYVEG- Leafy vegetables
OTHERVEG- Other vegetables
PASTURE- Pasture
SAGEBRUS-Sagebrush
SI LAGE - St 1age

LAHLEACH- Soil leaching rate
LAHPERC - Percolation rate
LAHSPLSH- Ratnsplash rate constant
LAHWEATH- Weathering rate
HL - Hass loadtng
RHORZ - Root zone sot1 density
RHOUSL - Upper sot1 layer denstty
TFBEEF - Transfer factor for beef
TFEGGS - Transfer factor for eggs
TFGOAT - Transfer factor for goat milk
TFHILKHD- Transfer factor for milk, herd cow
TFHILKIN - Transfer factor for milk, individual cow
TFPOUL - Transfer factor for poultry
VDEPOS - Deposition veloctty of resuspenston
WATER - Water dilution factor for animal consumption of water
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Dtst_Index must be an integer in the range 1 to 10 that Identifies the
index of a statistical distribution. The allowable statistical distributions
are gtven in Appendix D. General information about the use of statistical
distributions ts also given tn Appendtx D.

The word Parameters Indicates the numerical values of parameters
requtred for deftntng the statistical distribution. The number and meantng of
the parameters for each d|str|button are gtven tn Table 7.1.

The additional modifier TRUNCATEcan be used for all distribution types,
except 1, 3, and 10. If TRUNCATEts entered, tt must be followed by two
values tn the tnterval 0 to 1, Inclusive. The lower value must be less than
the upper value. These two values specify the tatl probabilities at whtch to
tmpose range truncation for the distribution, and must be entered after all of
the parameters that deftne the distribution.

An example STOCHASTrecord for the foltar Interception parameter using a
triangular distribution wtth a mtntmumof 2, mode of 4 and maxtmumof 5.7 ts

STOCHASTALPHA6 2 4 5.7

An example STOCHASTrecord for the same parameter, but ustng a normal
distribution wtth a mean of 5 and standard deviation of 1, ts

STOCHASTALPHA7 5 1

The STOCHASTrecord for the same parameter and samenormal distribution, but
wtth the tatls truncated at the probabil|ty levels o60.01 and 0.99, ts:

STOCHASTALPHA7 5 1 TRUNCATE0.01 0.99

An example STOCHASTrecord for the maxtmumbtomass for sagebrush using the
same triangular distribution as above ts

STOCHASTBMAXSAGEERUS6 2 4 5.7

7.4.24 TIME Keword

Puroose

The TIME ke_r_ord record Identifies the start and stop ttme of the run of
the code. Multtple runs of DESCARTESused tn deftntng a complete data set for
the CIDER code must all be run ustng Identical TIME records.

Syntax

The general form of the TIME record ts

TIME N1 N2 N3 N4 N5 N6
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The entries N1, N2, and N3 contain the month, day, and year for the desired
start of the run. The entries N4, NS, N6 contain the month, day, and year for
the desired end of the run.

The TIHE keyword record must precede all keyword records that contain a
Year specification.

The following four example TIME records each specify a run from December 20,
1944 through January 15, 1951. The records all yield the same result because
the characters ":" and "," all are separators between numerical values for the
RDBLKke3r_ord decoding routines:

TIME 12:20:1944 1:15:1951
TIME 12,20,1944 1,15,1951
TIME 12 20 1944 1 15 1951

Note that "/" ts not a separator. This means that a date may NOT be entered
in the form 12/20/1944.

7.4.25 T]TLE Kevword

Puroose_ _

The TITLE keyword record is used to enter a one-ltne descriptive title
for the run. The problem tttle is written to the report ftle and all media
ftles.

Syntax

The general form of the TITLE record is

TITLE "Words Here"

The title is entered in a quote strtng, and must be enclosed in double quote
marks. Tttles up to 72 characters long are supported. The tttle must not
contain any embeddedsingle apostrophes ('), as the characters after the
apostrophe may be truncated.

The default title is

"User did not enter a TITLE record."

A TITLE record is not required, but provides traceability to the report file
and the media ftles.
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An exampleT[TLE record ts

TITLE "ExampleT]TLE record for a test run of DESCARTES."

7.4.26 TRANSITKevword

Puroose

The TRANSITke_r_ordrecord ts used to enter the length of the spring and
early fall feeding seasons. The simulation of antmal diets tn DESCARTESts
basedon ftve feeding seasons. The spring and early fall feeding seasons
start at times specified tn the seasonltbrary ftle and last for user-
specified periods of time. Thts record controls the numberof days the spring
and early fall feeding seasonsare active. The spring feeding season ts
nominally a transition between the winter feeding regime and the summer
feeding regime. The early fall feeding season ts nominally a transition
betweenthe summerfeeding regime and the fall feeding regime. The (constant)
seasonlengths defined wtth the TRANSITrecord apply to all animals.

The general form for the TRANSITrecord ts

TRANSITNI N2

where NIts the numberof days the spring feeding seasonts active (nominally
14 days) and N2 ts the numberof days the early fall fe_dtng season ts active.

Examole

The TRANSITrecord can take the form

TRANSIT14 14

7.4.27 USERKevword

Purpose

The USERkeywordrecord is used to identify the person makingthe run of
the code. The user namets written to the report file.

syntax

The general form of the USERrecord ts

USER"User Name"

The user namets entered as a quote string, andmust be enclosed tn double
quotes. User namesup to 16 characters long are supported. The namemust not
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contatn any embeddedstngle apostrophes ('), as the characters after the
apostrophemaybe truncated.

The default user namets "AnonymousUser". A USERrecord ts not
required, but provtdes traceability of the results to a spectftc user.

Examole

° USER"John Q. Public"
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8.0 AGGREGATEUSERINSTRUCTIONS

The section provides instructions for executing the AGGREGATEcode.
. Information is provided to asstst |n preparing the necessary input ftles, and

a short description of the code ts provided.

o.1
Q

The Aggregate code acts as an interface between the OESCARTEScode and
the CIDER code. The following are the funct|ons performed by the Aggregate
code:

• Aggregate all node-based _ creamery-based medta environmental
accumulations generated by DESCARTES(that are requested by the analyst)
into one or more _,:iles in the format required by CIDER.

• Filter all the environmental accumu]atton data (both node-based and
creamery-based) to remove those accumulations that wil] result tn a
maximumpossible dose from each media that is ]ess than a thresho]d
value provided by the analyst.

• Generate an Index f|le for the node-based or creamery-based
environmental accumulation files for CIDER.

For more ]nfomation on the destgn of the AGGREGATEcode, see the OESCARTES
destgn description. (;) Several parameters are used withtn the Aggregate
code to va]tdate the data selected in the scenario file. If the user requires
a parameter to exceed the ranges spec|fied here, the Aggregate code will need
to be recomptled wtth the new range. The parameters are given in Table 8.1.

8.2 AGGREGATEEXECUTION

Before running the Aggregate code, the analyst must create a command
file called the scenario file (see Sectton 8.3.1).

The AGGREGATEcode is executed by entering the program nametogether
wtth the scenario file nameand the log ft]e name (e.g., "aggregat
scenario.dat run]og.dat"). If the name of the scenario file or runlog file is
omitted, the ana]yst wt]] be prompted for the information. Normally, the
Aggregate code must be run twice to generate the Input required by CIDER; once
for node-based media and once for creamries.

Upon concl ust on of the run, the numberof errors and warntngs
encountered is written to the screen. If any errors or warnings are reported,

i i ii ii i ill .

(a) Software Documentation (HEDRPro:leer DocumentNo. OZg4Ol4Z). "Software Design Description for the
DESCARTESEnvironmental Accumulation Computer Code," by W. E. Nichols. P. W. Esltgner. T. B. Htley.
K. S. Lessor, S. J. Ouderktrk, BIN. January 1994.

8.1



IM_,_JI_. AGGREGATEParameter Definitions
i ii , i i, i u i i i i ,,, ,,, , ,

Parmter Value IMscrt_ttonI

FIRSTYEAR 1944-1951 The first year that data exists. This ts used .
as the key to derive the IYEARrange value from

..... actual year values.

1YEAR 0-7 An integer tn the range 0 to 7 whereyear 0 -
refers to FIRSTYEAR (e.g. _ 1944).

HEDIA 0-21 The numberof the media containing the
contamination.

i i 11 i i i

REALIZATION o-g9 The numberof realizations of stochastic data.i i i i i i i i ml

the runlog file should be examinedto ash?train the cause of the problem. The
index files shouldalways be examinedafter a run to verify that they are
complete.

8.3 INPUTANDOUTPUTFILES

" The Input andoutput files necessary to run the AGGREGATEcode are
described 4n this section.

8.3.1 ZnDutFiles

The following ts an overview of the input files used by the Aggregate
code.

The Scenario File

The scenario file contains all information neededto define the names
and locations of the input and output files requtred by the code. The name
and location of the scenario file are provided on the commandline when

. starting Aggregateor are promptedfor at run time tf omitted from the command
line. The file is a keyword-basedfile that ts always required. A
description of the keywordsto be used tn the scenario file is given in
Section 8.4. A general description of the use of tokens ts provided in
AppendtxB.

The Media ConcQntrattonFtles

The media concentration files contain the temporal-based radtonucltde
concentrations. Eachmedia ts stored tn a separate ftle. These ftles are
generated by the DESCARTEScode. The ftles are tn FORTRANbinary direct
access format. At least one mediaconcentration ftlets required. Hedta
files may be examinedusing the HLOOKuttltty code (see AppendixC).
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•]ust as DESCARTESprocesses only one radtonucllde per execution,
Aggregate wtll only aggregate DESCARTESdata for one radtonucllde, as
Identified by data tn the ftle headers. It ts requtred that, tf multtple
medta ftles are specified, they all have the same number of realizations,

. start and end dates, and ttme block Intervals.

The creamery medta ftle ]s a specta] case whtch must be run separate]y
from the other med]a ft]es (creamery data ]s based on creamery tdenttftcat]on

- numbers, the other med|a Is based on node Identification numbers).

The Threshold F]le

The thresho]d ftle conta]ns ]nformat]on needed to screen the
env]ronmental data for concentrations that wt11 y]e]d doses be]ow whtch there
]s no perceived danger (th]s data w]]l not be output to CIDER to save space).
The threshold fi]e is requ]red.

The So]1 Factors Ftle

The sot1 factors ft]e contatns the rat]o of mass loadtng to sotl denstty
that was used In the DESCARTEScode to generate the medta concentration
estimates. Thts ftle ]s generated by DESCARTES.Whencreattng the set of
node-based and creamery-based f]les requtred by CIDER, the same verston of the
sol] factors ft]e must be specified or an error wtll be generated when runntng
CIDER. Aggregate opens th|s f]]e to extract the vers]on token and wr]tes the
vers]on token to the ]ndex f]le. The sol] factors f]le ]s In text format and
Is requ]red. The so]l factors f]le structure ]s g]ven ]n the DESCARTESdesign
descrtpt]on.

] Threshold FtlQ

The threshold ftle contatns the concentrations by medta that are to be
considered effectively zero. The ftlets tn text format and ts required.
Table 8.2 deftnes the structure of the threshold ftle.

8.3.2 Outout Fi]es

The following ts an overvtew of the ftles wrttten by the Aggregate code.

The Node Concentration Ftle

The node concentration ftle(s) contatn the temporal contaminant
concentrations for a spectftc radtonucllde and all medta except creameries and

, custom mtlk. The name and locatton of the node exposure ftle are Identified
by the "CIDER CON"keyword tn the scenarto ftle wtth a "node" modifier. The
ftle ts tn btnary format.

.TheCreamery Concentration Ftle

The creamery concentration ftle contatns the temporal radtonucllde
concentrations for a spectftc radtonucltde and all cremertes. The name and
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:TJ_J,E__Z. Threshold Ftle Format
. ,, ,,,.. , , , , , I II I IIII

Record Fteld Type Oescrtpt|on
I I II II I I I

1 1 I Token Fdle type- "threshold" . "

2. Real Threshold dose basts tn mREM.le._l., 1.0)

3 Token Threshold dose ti m basts (month) _

2 1 Token . Record type - "DATA"

2 Token Oata type- "threshold"

*** The fo]lowin_l record Is repeated for each medta ***

3 I Real Threshold concentration for thts medta
i i . i i i i i

2 Token CTDERmodta symbol (e.g., 1tl veg)
Ill Ill _ '

locatton of the creamery exposure ftlets identified by the "CIDER (:ON"
ke_r_ord tn the scenarto ftle wtth a "creamery" modifier. The ftle-ts tn
btnary format.

The Index Ft le

The index ftle contatns the Information need to locate data for a gtven
year and node/creamery tn the concentration data f|le(s). The tndex ftle name
and locatton ts provtded after the "INDEX" ke_r_ord tn the scenarto ftle. The
ftle ts tn text format. Note that all exposure ftles that are placed tnto a
stngle tndex must use the same threshold value, ttme basis, and the same
nucl tde.

The Loa Ftle

The run log ts a text ftle that contatns the following: information
needed to recreate the results of the Aggregate run, error messages, warntng
messages, and debug messages. The nameand locatton ts etther provtded on the
command11ne or ts prompted for at run ttme. The contents of the run log ftle
are as follows:

- Echo of the scenarto ftle

• Ltsttng of the namesand locations of all tnput ftles

• Name, location, and verston (date and ttme stamp) of the executable used
to generate the results

• Run date/time stamp (also wrttten to the tndex ftle)
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• Listing of all errors andwarnings encounteredduring the run

• Listing of any debugmessagesgenerated.

8.4 KEYWORD(;_ND DESCRIPTIONS

Table 8.3 summarizesthe keywordsavailable for the scenarto ftle. The
"Required" column indicates whether the keywordmust be provided. The

o "Default" column indicates whether there is a default and, if so, the value of
the default.

:T_.[_._. Scenario KeywordSummary
H Ha , _ , , , IIIll I I II I II I III

Ke_word Required Oefault DescrtpttonII II [ I IIIIII I I I

CIDERCON Yes None Specify nameand type of
- ....................... concentration file.ii ii ii

DEBUG No None Pemtt optional output of
intermediate
calculations.

ml ii i i i ii ii , ii ii

FINISH No Finish time in Specify end year andday
media file for the data to be

................ aggreDated.

INDEX Yes None Specify nameand locatton
of the index file to be

...................... generated. .........

MEDIACON Yes None Identify media symbol to
- be used for a DESCARTES

media.
ii i i ii iii ii i i i i ii ii i iiiii ii

REALIZATIONS No Numberof Set numberof
realizations in realizations to process.
media ftle

iiii ii iiiii i i i ii [] i i iii i

SOIL FACTOR Yes Nameand path of Specify the nameof the
- the soil factors sot1 factors file.

file
iii i i ii il i i ii i i i[ i iii||

START No Start time in the Specifythe startyear
mediafile and day for the data to

...... be aggreDated. ....

THRESHOLD Yes None Specify the nameand
location of the threshold

" file.
i i ii iiiii i i i
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8.4.1 CIDER CONKeyword

puroose

The CIDER COHkeyword record ts used to specify the name and type of
concentration _tle to be generated. Thts record ts required.

_yntax

CIDER CONFtle nameNodtfter;

Ftle name ts the name, Including path specification, of the ftle environmental
concentration file to be generated by the Aggregate code. The Hodifter may be
etther "node" or "creamery", and Indicates the type of ftle to be generated.

CIDER_CON /datal/creamery.dat creamery;

8.4.2 DEBUGKeyword

Purpose

The DEBUGkeyword record ts used to force the reporting to the run log
ftle of tntemediate calculations and ttmtng stamps to assist the user tn
Identifying posstble errors. The use of thts record ts optional.

Syntax

DEBUG;

There are no modifiers or character strtngs associated wtth thts keyword.

8.4.3 FINISH Kevword

PurDose

The FINISH keyword record specifies the endtng year and day of year
(Inclusive) to aggregate data from the media concentration ftles. Thts record
ts optional; tf tt ts omttted, the ftntsh ttme wtll default to the ftntsh ttme
tn the media data ftles.

=

Syntax

A

FINISH Year Day;

Year ts the year tn which the data to be aggregated ends. Day ts the day
wtthin year on which the data to be aggregated ends.

8.6



I

FINISH ]951 36S;

. Thts record Indicates that the data to be aggregated runs through December31,
1951.

S.4.4 INDEXKevword
jb

The INDEXkejr_ord record specifies the nameand locatton of the t,dex
ftle to be generated by the Aggregatecode. Thts record is required; for
exal_le,

Syntax

The general form of the INDEXke_r_ordrecord ts
0

INDEX Ftle name;I.i

File namets the name, Including path spec|ftcatton, of the tndex ftle to be
generated by the Aggregate code.

INDEX/data/Index. out;

8.4.5 MEDIACONKevword

PurDose

The MEDIACONke_ord record Is used to tdenttfy medtaconcentration
ftle generated-by DESCARTESto be loaded and the CIDERmed|a symbol to be
mappedto that medta. Thts record Is requtred for each medta to be loaded.

Syntax

The general form of the MEDIA_CONke_ord record ts

MEDIA_CONFile_name Symbol_nine;

FA1enameIs the name, Including path specification, of the DESCARTESmedta
, concentration ft]e to be loaded. Symbolnamets the CIDERmedtasymbolto be

mappedto that medta. Media symbolsare-defined tn Table 8.4.

bam
ql

MEDIACON/datal/leafy.dat l|l_veg;
MEDIA_-CON/datal/other_v.dat o_veg;
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1i_J.[__.4. Media SymbolDefinitions
•H, , I I [I III ...... ' " "

mdta S)1_1 ........... Desc_|Ptton....
LI

0 air Air '-
i Ill rll i i i i . i i i i ...

1 u-sot1 Upper sotl layerL i i i a ,i, i L i

2 rz_sotl Root zone sot1 ..

3 ltl_veg Local tnner leafy vegel;ables

4 ,. lol_veg.. Loc,,alouter leafyvegetables
I

5 dtl_veg Distributed inner leafy
, vegetab!es , , .

6 dol_veg Distributed outer leafy
..... vegetables

7 .... o_ve9 Other vegetables ,

8 t fruit Inner fruit
L i i i i i

9 o fruit Outer fruit
-- i i i i i i

i10 grain Grain ........_

11 .eggs Eggs .....

12 beef Beef
i I i ii

13. i i,pou!,try Poultry,

14 goatmlIk Goat's miIki L llm iii -

15 grocer_mlI k . Grocery,ml.lk

16. cream_rot1k ,Creamerymt1k . ,,.

17 mtlk 1 Cowfeeding regime 1 mtlk

18 mtlk_2 Cowfeedtn_l,regime2 mtlk

19 mtlk_3 Cowfeeding regime3,,mtlk

20, _ mtlk_4 , Cowfeedtn,,,_ re_ltm 4, mtlk ,,

21 custom_milk Mtlk from a customcowdtetII n I

8.8



I

8.4.6 RE/_LIZATION$Kevword

. The REALIZATIONSkeyword record Indicated the numberof realizations of
environmental concentrations to ]oad. Thts record must be less than or equa]
to the numberof realizations provtded tn the medtaconcentrations. If thts
record ts not provided, tt w111default to the numbercontained tn the

- HEDIACONftles.

The general form of the REALIZATIONSkey_ord record ts

REALIZATIONSNI;

where N1 ts the numberof realizations to be loaded from the envtronmen.tal
concentrations medta ftle.

REALIZATIONS10;

8.4.7 SOIL_FACTORKevword

Puroose

The SOIL FACTORkejn_ordrecord Indicates the nameandpath to the sotl
factors ftle.- Thts record must be provided. Thts ftlets generated by
DESCARTESto provtde CIDERwtth the samebasts for massloadtng as was used to
generate the concentration data tn DESCARTES.

Svnta_

The general form of the SOIL_FACTORkeywordrecord ts

SOIL_FACTORFt]e_name;

where Ftle namets the name, Including path specification, of the sotl factors
ftle generated by DESCARTES.Note that both the nodeand creamery based
output must use the samesotl factor ftle verston or CIDERwt11 generate an
error.

SOIL_FACTOR/datal/basts/sot 1.dat;

#

8.g

ii ii ..........................................



8.4.8 STARTKeyword

Purpose

The STARTkeywordrecord specifies the starttng year and d_y of year
(inclusive) to aggregate data from the media concentration ftles. This record
ts optional; tf tt ts omitted, the start time wtll default to the start ttme
tn the medtadata ftles.

The general form of the STARTrecerd ts

STARTYear Day;

Year ts the year tn whtch the data to be aggregated begtns. Day ts the day
wtthtn Year on which the data to be aggregatedbegtns.

[zemle

START1945 110;

Thts record Indicated that the data to be aggregated begins on the 110th day
of 1945.

8.4.9 THRESHOLDKevword

Puroose

The THRESHOLDkejr_oedrecord ts used to enter the nameand locatton of
the threshold ftle. Thts record ts required.

The general format of the THRESHOLDke_ord record ts

THRESHOLDFt1e name;

File namets the name, Including path specification, of the threshold ftle to
be riad.

THRESHOLO/datal/threshd.dat;
4
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APPENDIXA

- _STRUCT]ONOFKEYWO_S

Instructions tn thts appendtx apply to ke3r_ordsbeing constructed for
" the DESCARTESsystem of codes. See AppendtxB for questions concerning

ke3rwordsfor the AGGREGATEcode.

Each11ne of a keyworddata ftlets parsed tnto numertc and character
data. These are Interpreted by the calltng software to set up control
Information and deftne tnput parameters. A 1the can contatn up to 80
characters of tnfomatton. Ltnes longer than 80 characters are truncated to
80 characters.

Every 11ne of the tnput data file ts considered a kejr_ord record,
continuation record, or a commentrecord. Ke_ord records contatn a kej_ord
beginning tn column1. The ke_r_ordts used to detemtne the purposeof the
subsequentdata. Continuation records are used whena ke_ord record requtres
too muchdata to be placed on one 11ne. Comment11nes are tgnored but are
useful for annotating the tnput ftle.

The tnfomatton from each kejr_ord record, and subsequentcontinuation
11nes, ts movedtnto storage arrays. Data that can be deciphered as numortc
values are placed tnto a numortc array. Other data are classified etther as
"secondary kejr_ords" (or "modifiers'), or "quote strings". Secondaryke_ords
are stored as character tmagestn a array. All such ke_ords or modifiers
read from the tnput ftle are changedto upper case before betng stored. Quote
strtngs are text strtngs whtch are enclosed |n double quotes. These are
stored exactly as they are read from the ftle.

A.1 Keword Ltnes

Kejr_ord records start tn columnI wtth any letter from A to Z, tn etther
upper or lower case. The ftrst etght letters of a ke_q_ordare stored tn a
vartable and are used by the modeltng software to detemtne the acttons
destred by the program user. All subsequent11nes of text that do not have an
alphabetic character or commentcharacter tn column 1 are treated as
continuation 11nes. An exampleke_ord entry (where SOIL starts tn column1)
ts

- SOZL3 4.0 5.0

The word SOIL becomesthe keymord. The number3, 4.0, and 5.0, become
numerical data.

q
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A.2 Coflttnuat4onLtnes

Continuation 11nes start wtth any valtd separator character (except a
double quote). These are treated as additional data to the prevtous ke_r_ord
record. Sectton B.5 of AppendtxS Identifies valld separator characters. The
coabtneddata on a ke_r_ord11net and the subsequentcontinuation 11ne(s), are *
treated as a stngle b!ock of tnfomatton. All numertcvalues and character
strtngs on those 11nes are used as tnput data relevant on the ke_ord of the
ke_r_ord11ne. The two following ke_r_ordentrtes contatn the sametnfomatton: .

SOIL 3 4.0 5.0

SOIL 3
4.O 5.0

A.3 CommentLtnes

Any 11ne wtth the characters $, !, /, or * tn column1 wtll be treated
• ! or/.as a commentrecord. Comment11nes start with characters $, , ,

These 11nes are tgnored by the tnput data record reader. Both the $ and the !
can be used to stgntfy tn-ltne comments(not tn column1). Any tnfomatton
wtll be tgnored whtch follows a $ or a 1 character anywhereon an tnput l|ne.
The * and / characters tndtcate a commentonly tf they are the ftrst
characters on the tnput 11ne. The * character ts also be used as a repetition
factor on the tnput. Someexamplesof comment11nesare as follows:

$Thts ts a comment11ne
/Thts ts a comment11ne
IThts ts a comment11ne
•Thts ts a comment11ne

Someexamplesof tn-ltne commentsare as follows:

SOIL 3 4.0 5.0 ITratllng Information ts tgnored after the 1
SOIL 3 4.0 5.0 $Tratltng tnfomatton ts tgnored after the $

A.4 Ingut Oata Handltna

Each11ne of the tnput ts read and parsed tnto numertcand character
values. All numertc values are converted to real numbers(as opposedto
FORTRAN|nteger). Any data that cannot be Interpreted as numertc Information
ts stored as character values.

Numertc data may tnclude a leadtng stgn (+ or -), |nteger characters 0
through 9, a decimal potnt, andan exponent Indication ('E' or 'e'). The
FORTRAN'double precision' exponent Indicator 'O' ts not valtd. A maxtmumof
10 dtgtts ts allowed whenentertng numertcdata.

A.2



Secondaryke_ords, or modifiers, are character strings that could not
be interpreted as numeric values. These are converted to upper case, where
necessary, and stored in an array. The numberof secondarykeywordsthat are
movedtnto the array ts stored for internal use.

" Only the first eight characters of any keywordare significant.
Keywordsless than eight characters long are left Justified and blank ftlled.

. A.50uote Strtnas

Quote strings are strings of literal text that must be saved exactly as
given tn the input l tne. They are enclosed by double quote characters and are
typically used for passing ftle namestnto a program. Only the first 72
characters of a quote string are saved. Each quote string must begin and end
on a single ltne of the input ftle. Whenan unclosed quote ts encountered, an
tmplted quote ts created at the end of that l the. An exampleof quote string
usage t s

FILE "/ft les4/apps/Product ton/test.dat"

A.6 Data ReDetttton Factors

The * character can be used as a repetition factor within an input data
block. It must be Immediately precededby a positive integer and tmdtately
followed by a valtd numberor character string. That numberor character
string is movedtnto the corresponding output array repetitively (the number
of times specified by the preceding integer). The repetition factor cannot be
used with quote strings. As an exampleof use of the repetition factor, the
following two records can be used to input the samenumerical information:

SOIL 3 5.0 5.0 5.0 5.0
SOIL 3 4*5.0

The following two records can be used to input the samecharacter information:

SOIL TIHE TIHE TIHE
SOIL 3*TIHE

A.7 Data Seoarators

Keymords, numeric data, and secondarykeywordsmust be separated by any
one of the following data 'separators':

Soacecharacter
Ib

, Comma
- Equal stgn

- : Colon
; Seat colon
( Left parenthests
) Right parenthesis
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' S|ngle quote
" Doublequote

Tab Character

Also, any character with a ASCII character storage code of less than 10 |s
treated as a separator character. Thts ts used ma|nly to tdenttfy the ASCII "
tab character as a data separator. Doublequote characters are used
differently than the other separators. They tndtcate text strtngs that are
stored wtthout conversion by the program. Doublequote characters maynot be
used as the ftrst character of a continuation ]the. As an Illustration of the
use of separator characters, the following keywordrecords all contatn the
sametnfomatton:

SOIL 3 4.5 5.6 6.7
SOIL3 (4.5,5.6,6.7)
SOIL 3 ( 4.5-5.6'6.7 )
SOIL 3:4.5 5.6:6.7
SOIL 3;4.5(5.6)(6.7)
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APPENDIXB

° TEXTDATAFILE STRUCTURE

• !nstructtons in this appendixapply to keywords for the AGGREGATEcode.
See AppendtxA for questions concerning keywordsfor other codes.

The AGGREGATEcode uses a set of utility routtnes to load most of the
text-based data files. A text data ftle has the general form that begins wtth
one or more file header records followed by parameter, range, and data
records. The following syntax rules apply to the f|les:

• Each record ts terminated by a semicolon (;).

• A record maycover one or more lines but no more than one record per
l tne ts allowed.

• Commentsmaybe placed anywheretn the file betweena semicolon (;) and
an end of ltne (<eol>).

• Case is not significant for keywords.

• Fields are delimited by any non-valid token character (i.e., space,
comma,tab, etc.; see the glossary).

• Unless noted, leading and trailing white space is acceptable.

• Length of a line is ltmtted only by the operating system.

• A token is no longer than 80 _!_aracters.

The ftrst header record in a text file conststs of the ftle nameand the file
version. Somefiles will have a secondrecord that indicates the nuclide for
which the data apply.

B.1 ParameterRecord

A parameter record ts a vartable dtmonstonthat has symbolic equivalents
to each cell. The nameof the parameter and the symbolic elements must be
Identical to those specified as parameter symbols. The form of a parameter

° record ts the keyword"parameter" followed by a parameter nameand a record
terminator (;). The follow|ng records consist of a numeric equivalent
(beg|nnlng with one (1) and incremented up to the dimonston value for that

. parameter) follomed by the symbolic namefor that number. The namesmay be in
any order andmaybe a subset of the parameters specified in the code. The
parameter record is terminated by any record that has a non-numeric first
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element. A parameter record maybe repeated multtple times and appear
anywhereafter the ftle header. (xampies of parameter records are as follows:

parameter boo1;
] true;
2 false; _

parameter season; no data for spring
1 wtnter;
2 fall;
3 summer;

B.2 Paranleter_def Record

A parameter def record is the sameas the parameter record except that
it allows newparameter symbolsto be addedto the list of symbols(e.g.,
DIET ID). The n_r of elements addedthrough the parameter def mustnot
exceed the dimension for that parameter. Exampleparameter_dif records are as
follows:

parameter def dtet_td;

ref 1;ref-2;
3 ref-3_sample;

B.3 RanueRe_Qrd

A range record is a parameter that has no symbolic equivalents for each
cell. The nameof the range must be Identical to those specified in the

"r e"parameters section. The form of a range record is the keyword ang
followed by a range name,the low range value, the high range value, and a
record terminator (;). The range value (high or low) is an integer between
one (1) and the dimensionvalue for that range. A range record maybe
repeated multiple times and appear anywhereafter the file header; for
examples,

range tyear 1 8;
range ttmestep 1 366;
range realization ] 100;

B.4 Data HeaderRecord

A data record consists of two parts-a data header record and one or more
data specification records. The data header record consists of the keyword
"data" followed by a vartable nameand the namesof each of the subscripts
that apply to that variable (if any). Eachof the subscript namesmust be the
nameof a parameter or range defined earlier in the data f|le (if defined
multiple times the most recent will be used). Eachsubscript namemay .
optionally be followed by a subscript range specification with the form " /
tnt - tnt / " or " / tnt / " where "tnt" is an integer within the range for
that parameter. If a subscript range specification is provided, the data spec
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record w|11 provtde one data |tern for each element tn the range. If muittple
range specs are spectf%ed, they are processedleft to rtght (t.e., the rtght
mast |s the tnner loop).

, B,5 Data Soectf|cat|on Record

The data spec|ftcatton record conststs of subscr|pt tndices for each of
the subscr|pts that have not had a subscript range spec provtded followed by

, as manydata ttems as requtred by the subscript range specs. If a zero
subscr|pt range value Js provided, the data |tem wtll apply to the enttre
range of the subscript as def|ned tn the f|le header (the samevalue |s used
tn all cells). A data 1ternmay be repeated by preceding tt wtth a " / tnt / "
where "tnt" |s an |nteger value that ts the repeat count; for example,

A stngle data value mauld be specified as follows:

data t data; an tnteger vartable
1;
data x_data.n.year; a short tnteger tn a structure
1945;
data mr_data season/ 1 /; a float value mappedto cell 1 tn an array
3.453;

Multtple values may be specified as follows:

data af data month day; an array of floats
1 12 23.1; the first value ts the monthindex
2 12 45.2; the secondvalue Js the day index
3 12 23.3; the thtrd value |s the data for that manth/day
I 13 23.4;
2 13 45.5;
3 13 23.6;
1 14 23.7;
2 14 45.8;
3 14 23.9;
data af data month / 1 - 3 / day; sage as above
12 23.1-45.2 23.3;
13 23.4 45.5 23.6;
14 23.7 45.8 23.9;

data af data month / 1 :/ day / 12 - 14/; sale as above23.1 23.4 23.7 45.2 45.S 8 23.3 23.6 23.9;

data af data month/ 1 - 3 / day/ 12 - 14/; tntttal|ze all cells to zero
. I gI o:o;

data af data monthday; Inltla1|ze a11 cells to zero
o oo.oT
data af data monthday; Initialize all cells to zero

" 0 12 0.0;
0 13 0.0;
0 14 0.0;
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i APPENDIXC

* HLOOKDOCUIqENTATION

, The uttllty programHLOOKwas wttten to alloy extraction of data in
ASCI! format from binary media files witten by the DESCARTEScode. The ML_
programts an Interactive program, receiving tts control tnfomtton from the
user through screen Inputs.

ML|Or Ont|ons

_ Retrieved data can be output tn one of two ways: they can be vt_ on

the screen or they can be output to a file. The retrieved data can be outputtn either or both of tw forms, as an ASC!! d_ of a11 realizations of raw
data or as s_ry statistics on each set of real tzattons,

The user must realtze that the mediaftle can be a large file. The beef
media file used for an exampleIn this appendtxcontains 100 realizations of
data for 1102 nodesfor the years 1944 through 1967. This results In a file
size of 72.67 I_. Care must be taken 4n selecting output options that the
ASCII dumpof the data does not grow too large. As a rule of thumb, the
output ASCII d_ ts §ttmes the size of the media file.

ProaramExecution

The programdescription that follows showsqueries Issued by HLOOKtn

bold characters. '°'1n_rJlIsIexamplerun accessesa media fl]e containingconcentrations of beef. The programts Invoked by entering the
program name. The fol]owlng openingscreen appears:

NedIa Ftlo Look
Envtrenintal AccumulationAnalysts Program

Hanford EnvIronintal Dose Reconstruction Pro,lect
Battelle, Pacific Nortlavest Laboratories

Rtchlaed, Ilashtngton

. NLOOK 1.1 Hedtfted on: 17 ,,1an1994

Enter the medta ftle name>>
P

The user must enter the file nameof one of the binary media files wItten by
DESCARTES.The file namemay lnc)ude a pathnameup to 72 characters tn

. length. In this case, the file beef.ned was chosen.

Enter the numberof realizations In the medta file >>

C.l

I III i I I II II I[[



The user ts must enter the n_r of realizations. Entertng the correct
numberof realizations ts cructJl. Thts value ts used to set the record
length that w111 be read from the _ta ftle. Thts nud_r can be obtatned
frm the O(S_ES report ftle.

b-tor _ nMM ))

Users can enter to 16 characters for thetr num. User nms w1!1 be wttten
to all output f|les.

Seamry of liuder lnformtton frm the _ta Ftle.
F51esbeef.rod
Ttties O__ _uctton for 1_-1967 s Beef ud bat _ucts
Created Mth _ ¥orston 1.| by hul lh Eslt_r
Ftle created at 17911994on 1!-01-93
_ta lab1 • DEEF Nm:11de• 1131
100 reiiSzattons for a tots1 of 110t nodes
Start _ear ts 1944 and start dlY ta 961
E_!ng net 4e 1967 _ endtng day 19 966
Seasonstart day 19 1 and end day 19 366

The user |s provtded a ddsplty of tnformtton from the _la ft16 header.
Thts dtsplay ts follom,l treed|italy by an optton selection message:

Enter e nix," code for an act ton
O = FJflt from _ program
1 - Vtw tnfomt|_-_ the e_
2 = _tte 811 |nfomtSon to f|le >>

Three actton opt|ons are ddspltyed. The user can extt or conttnue wtth the

pr_ru. If continuing, data can be displayed on the screen or w|tten tof|les, if the user cont|nues, the relieving |nfomatton ts displayed.

Enter a nmbor code for an act ton

O- ExSt frm the progrm= Output _I! dumpof the data

32= output stattsttcal sumar__= Output both ASCII data aml statlstlcal- SlagRr¥

For thds exu_le the user chose to wtte al! tnfonutton to ftle and to output
both _C;! data and the stat|stdcal smmmry. Theoutput opttons cannot be
changedonce selectS. If another output opt|on ts destr_, then the pr_ru
_st be ex|t_ and restarted. The user rest then select two dtsttnct ftle
naRs for the two output data ftles. The ftle nms my tnclude pathnums up
to 72 characters long. For thts exmple, the two ftles beef.uga and beef.ugs
were entered.

Enter the file nI for the _Ii data >>
_ter the outp_ ft10 hum for ItatSstics >>
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Oatacan be extracted for a sequentialselection_of redes and a sequential
ttm selection. For exile, data for nodes1 throug,, 20 could be output for
the years 1_6 through1N9. Theuser ts provtdeda ser|es of messagesthat
are stn|lar to the following mssqe to asstst tn the data selection.

, Entertngthe n_r 4 to select the "Donesetttng opt|ens' actton starts
process|ngthe request. Iqulttple s_nts of data from the sa_ mclta ftle

i can be processedtf destred before extttng flLOOK.
'* Qt_eeee_eeeeeeeQ

endttu vt__ OPttOnsselected
Start node - 1 _ s_ node = llOt
Oates ... Ftle Select
Start year s 1_ 1_

J_ day s 861 Ul
year s 1987 1967

EnddU 8 $68 $66

Entera _r cedeforan actlen
O - Exltfreetheprep'm
1 - Set a _ tim range

- Set a nevnoderange- List_ entlref51a
4 - Done setttng epttons >>

!'

If DESCARTESts run |n a weekly or sonthly ttm stepptng mode, then each
record wtll havea day rangeassociatedwtth tt. For this _ta ftle betng
exmtned, DESCARTESwasstarted on day361 of 1944andwasrun on a monthly
t|N step, so the ftrst set of realizations for every nodeare associatedw_th
the days361 through366. For thts exwple, actton 1 "Set a newttm range'
wasselected, destrtng to outputdata for days361 through 366 of 1944. The
following four questionsappearandare answeredby the four entrtes !944,
1944, 361, and366:

Enter a newstart|rig year between1944and 1967)>
Enter a new¢mcltngyear _ 1944and 1967>)
Enter a newstarttn9 dly between1 and966 >>
Enter a new¢mdtngday between 1 and :966>>

Thefollowing mdlflod mssagethen appears. It Incorporatedthe nw ttl
select|ons Just entered.

t /_ /r /r /_ t t /) /b /) /p /_ t /D Q tt

b

Nodeandt!m vtwtng opttonsselected
Start node • 1 and step node. llOt
Dates ... Ftle SeI_

' Start year : 1944 1944
Start eta), : 361 361
Endyear : 1967 1944
Endday ! 366. 366
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Entot t rasher code for an set ton
O • tx4t _ the progrm
1 • set a nw ttm range
t - Set a newnoderange

' | • L|st the eni:tre f|le
4. Oau eett4ng options>> "

For thts exmple, action 2 "Set a nw noderange"wasthen seiected, destrtng
to outputdata for only node469. The following twoquestionsappearaM are
answred by the two entries 469 and469.

Enter starting nodebottom 1 and 110| >)
endingrole betwen 401 ml lilt >>

The following modtf!ed Her,age then appears;t. Because the date end nodeselections novsatch the desired values, ec on 4 eOonesetting options" ts
entered to start data processing.

OQ_OOOO_tOOOO0,O

•Nodeendttm vtwtng o_tms selectod
Start node- 489 andstopnode• 480
htos ... File select
Start year _ 1044 1044
Start day t Ul aS1
Endyear t IH7 IN4

day t 966 948

Enter e nuslwr code for an scatan
0 -Extt frm the prngrm
I = Set e new tim range

3t= Set a newnode range- L|st the entire f51e
4 - Donesettl ng optlons _>

Oncedata processing ts cosplete, the following mssageappears:
QteQeQtOOQQOeteQ

Nodeand ttm vtwlng opttons Hlectod
Start node= 489 endstop node= 469
Oates ... Ftle select
Start year : 11)44 i944
Start ;Ity : 381 ' 961
End year : i967 1967
Endday : $66 $66

Enter 8 nmher code for an action
0 -ktt Yrat the prop.m
1 - Set a _ ttue range
| = Set a newnode range
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3 - Ltst the enttve ftle
4 - _ setttng opt|ms >>

For tht# exile, action O ts selected a_ the progrm i# terminated. If
, desired, other options could have been selected and another data segment

Qutput.

Examle Outnut Data Ftles

The aboveexile execution of HLOOKresulted tn the production of the two
data ftles beef. and beef.ugs. Copies of these two ftles are sh_ tn
Figures XX?and X_

Ftgure XX?: beef. uga

mpw qul wn_w qp,_ w lnpwm qu'w Imw mpN, ww w l,,wn, _,w_w,nwlul anuup !,m qlpu;uuluJ m ,m _ luw _L__ M _ gL_ ,rim,n_ MIN Ill liP! IIM flu P} qPl III IHI ! MMMI I Nil IIM IIIM | | MMMII M ! IN IN M IM M INMM

t

m m LL _00 _ KX KX
LL O0 _ O0 O0 M !3X
LL m W W O0 KR _

m m m LL O0 O0 O0 W m_X
Nil Wl LL O0 W OO O0 I(K _
Nil Nil LL O0 O0 O0 O0 I(K I(KK
Ull HH LLLLLLLLLL 0000 ODO0 I(K IX

1.1
Last Hudtftod on 17 Jmn1994

IkHIta Ftle Look
L_vtr_tal _latten knalysts Progrm

Huford Envtr_tal DoseReconstruction Pro;lect
braille, Pacific Dortlmost Laboratories

Rtchland, Washington

Current Run Xl) - 94011714Z831 User Ham. Paul th Esltnger

" Systm Date - 01.17-94 Systm Ttm - 14:28:3|

............ :'. .......... _: ..............................
Q
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The sol.re used to generate th4s output has been
formlly teated and peer rev|_ occordtng to

httalle software control procedures.
Oocumnt _r: HEDR_ Ftles Release Date: 1/17/94

e

Revt,w Signatures

Itev|wed By: Date:-- _...... m [ i i i i iBi i i ii i _ . li, !i ill]l L i il[iii

_ry of _ader lnformt|on frm the Hedta Ftle.
Ft10: _f._
T|tle: D_B _uctton for 1944.1967 : Beef and hat Products

' _ated with D_ Verston 1.2 by Paul V. Esllnger
Ft16 created at 17:11:64 on 11-01-93
Nedta label = DEEF _11de = 1131
!00 real|zattons for a total of 1102 nodes
Start year Is 1944 and start day Is 361
Endingyear ts 1967 and _tng day ts 366
Seasonstart day t s 1 and end d_ t s 366

Data for node 469 for year 1944 and day 361 through day 366
1 6.879|3E-10
2 3.28832E-09
3 2._9E-09
4 6.79242E-10
6 3.64897E-10
0 0.74169[-10
7 7.66723E-09
8 2.92640[-09
0 I.D678E-08

10 3.02666E-09
11 2.05P424[-09
12 2.69696E-09
13 9.34400E-10
14 6.479ME-09
16 2.87972E-08
16 1.74321E-09
17 3.32070E-09
18 6.76074E-10
19 2.66318[-09
20 1.39164[-09
21 3.73244E-08
22 9.47700E-10
23 1.29002E-08
24 2.03361E-09
26 3.96900E-09
26 l.me2E-08
27 1.07007E-09
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Z8 I.MSOSE-08
, 29 2.783||E-09

30 1.79263E-09
31 1.77983E-08

. 32 |.88804E-09
33 4.69190E-09
34 6.78410|-09
36 3.73466E-09
:96 1.63710E-09
37 6.73121|..09
38 9.U642E-O9
3g 4.909UE-10
40 |.64681E-09
41 3.04967E..09
U 3.11902E-09
43 3.19080E-09
44 9.63910E-10
46 iJ.99946E-09
48 9.86S89E-09
47 1.36366E-09
48 6.4261SE-09
49 2.76M6[-08
60 3.0U63E-09
51 3.2U25E-09
62 7.74624E-09
63 2.01118E-09
64 .6.48684[-09
56 5.83P46E-09
SiS 4.21900E-Og
57 8.21618E-10
68 g.49693E-09
S9 1.34875E-09
60 4.46943E-09
61 7.sP6768E-09
65p 1.71670E-09
63 1.83559E-09
64 1.23039E-08
66 4.94744E-10
66 8.52724E-:10
67 8.11864E-10
68 2.24284E-09
69 1.860UE-09
70 3.49287E-09
71 8.61565E-10
72 1.74217E-09
73 7.22314E-Og
74 9.82069E-10

_' 75 1.54816E-08
76 3.16963E-08 •
77 1.07198E-09
78 2.00519E-Og
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79 §.GZ721)E-09
80 6.25433£-99
81 7.79567E-09
R 9.96686E-09
83 S.2687§E-Og
84 6.83866E-09
85 6.68340E-09
86 3.32407E-09
87 I.OglOGE-08
88 9.30863E-10
89 1.57638E-09
90 2.976glE-Og
gl 5.g4002E-Og
92 1.83§09E-08
93 3.68161E-Og
94 2.8296gE-09
95 5.16742E-09
96 2.02122E-09
97 1.24873E-09
98 1.13750E-08
gg 9.25677£-09

100 2.22740E-og
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Ftgure XY?: beef.ugs

4r

ml I94 LL 0000 0000 ICK IOC
IgM LL O0 O0 O0 O0 IM KKK

LL O0 O0 00 O0 ICR ICKI(
NN NN IIN LL O0 O0 00 O0 KKKK
HH NN LL O0 O0 00 O0 ICK KKK
NN NX LL O0 O0 O0 O0 I(K lOCK
NN Igl LLLLLLLLLL 0000 0000 I(K ICK

IILOOK 1.1
Last Iqod|f|ed on 17 Jan 1994

Hedta Ftle Look
Envtromental Accmulatton Analysts Progrl

Hartford Env|romental DoseReconstruct|on Project
Battelle, Pactf|c Northwest Laboratories

Rtchland, Hashtngton

Current Run ID - 940117142831 User Name- Paul if. Esl|nger

Systee Date - 01-17-94 Systee Tim - 14:28:31

The software used to generate th|s output has been
foma11_ tested and peer rev|ewed according to

Battelle software control procedures.
DocumentNumber:HEDRQAF|les Release Date: 1/17/94

itev|ew S|gnatures

lev| ewedBy: Date:
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SuImary of Header InforImtton froI the iledt8 Ftle.
Ftle: beef.ind
Tttle: DESCARTESProduct|on for 1944-1067 : Beef andGoat Products
Created wtth DESCRTYerston 1.2 by Paul V. [sllnger
Ftle crested at 17:11:64 on 11-01-93
Nedia label I BEEF Nuclide- i131
100 real Szations for a total of 1102 node_
Start year 5s 1944 and start day 5s 361
Endtni year ts 1967 andend|ng day 1s 366
Seasonstsrt du 16 1 and end day |s 366

Year NodeDay1Day2 Neon St.I)ev. Ntntmm 265_Level Nedton
751;Level Nax|u

1944 460 361 366 6.660E-09 6.661E-09 3.640E-10 1.717E-09 3.166E-09
6.839E-09 3.732E-08
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APPENDIXD

STATISTICALDISTRIBUTIONSFORPARkqETERS

. Probability denstty functions (pdf's) mustbe chosenfor someuncertain
parameters tn the uttllty codes. The pdf's that can be chosenfor use !n the
uttltty codes are displayed In Table 0.1. Graphical representations of the
shapesof the pdf's are showntn Ftgure 0.1. Mathenmttcal definitions of
these pdf's are provtded tn Imanand Shortencarter (1984).

Table D.1. Statistical Distributions Available

i /L_ _ _ _ _ _ _ _ _, I I IIII II IIII _ El II IIII IIII II II

Index Distribution Truncate ParametersRequtrod
Nle

I Eli III I I I I I I I I I III I III I I t I I IIII IIIIII IIII

1 Constant No. Stngle value ......

2 Untfom Yes Lower11mtt, upper ]tm|ti| iii iii iiii i i i • iii IL

3 Dtscrete No Smallest tnteger, Largest tnteger
Unt form

ii i i i ii iii i_ i ii i i i ii i ii HI I m l,

4 Loguntfom Yes Lower11mtt, upper 11mtt
(base 10)

ii i i ii L i i i ii ii i i ii i

S Loguntform Yes Lower 11mtt, upper 11mtt
....... (basee} ..............

6 Triangular . Yes Lower11att, mode,.upp.er1tmtt .....

7 Nomal Yes Hean, standard deviation
i i ii i i i i i i i ii iiii i i ii

8 Lognomal Yes Hean, standard deviation of logarithms
(base 10) _ ................

g Lognorml Yes Heart, standard deviation of logarithms
(base e)...........

10 Ptecewtse No Numberof patrs, data for patrs of
....untfom ..... va!ues' arab(X,))

J_

The columnlabeled truncate tn Tab|e D.1 Indicates whether truncation 11mtts
can be Imposedon a statistical distribution. Truncation Is performedby

" eliminating samplevalues from the tatls of the distribution. Exampleentrtes
to define truncation are given tn Sect4on 9.2.

D.]
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Dii_tde Unlfon'n

II,II,IIi "
ParameterValue X °

Uniform pleeewWUniform

_ ! ii i iiiii i i ill _ ,, lira i .......... _

ParameterValue X ParameterValue X

i

_L
i

ParameterValue X ParameterValue X

Normal

iiii

ParameterValue X ParameterValue X "

R9402001
',F

FIGURE0.1. Potentta] I)tstr|button Shapesfor Star|st|ca1 Parameters
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O.i Criteria for Selection

bneral criteria for the selection of each of these distributions for
use tn the cedes are as follovs:

" • The unffem/xtf, which .assignsequal probability to each posstble value
of the wdel parameter betvean the mtntm, andrex turn value.s, ts often
selected tf mtntml information (actual Rasuremn_s or _sun3ec_lve ..

- opinions of experts) is avatla.ble about the parameter. The unl_om patis often used as a _lefault pdf, tt is also used wheneverit ts
tWossJble to defend the assertion that a more cmplex distribution is
appropriate.

• The pfecavfse unffom pdf describes the situation where the a11ovable
values for the rode1 paramter are a set of discrete val.uesthat can..
have different probability levels. Thts pdf ts often selec_eo vmenaaT.a
comefrm a mixture of sources andeach source has a sm11 amountof
variability.

• The dfscrete unffom pdf describes the situat|on where the values of the
uodel parameter can be represented as.a se.r|es of contiguous tnteQers..
An equal probab|11ty ts a_slgned to all values or The param_er m:nln
the range of integers. Th|s pdf ts often selected whena range of dates
are a possibility for a tim-dependent paramter.

• The logunffom pd_r, whtch assigns equal probability of occurrence to
the logarithm of each posstble value of the rode1 paramter, ts often
selected tf 1) the mtntmmand maxima values span a d|stance of several
orders of mgnttude, 2) there ts somereason to belteve that a untfom
distribution of the 1 lartthms ts a plausible model, and 3) tnsufftc|ent
tnfomatton ts avatla_e to defend the assertion that a morecomplex
distribution ts appropriate.

• The trfangular pdf asstgns probabilities of occurrenceto the posstble
model parameter values such that the pdf |stn the fore of a triangle.
Thts pdf ts selected tf 1) the ava|lable tnfomatton Indicates that one
value of the parameter |s more l|kely to occur than any other stngle
value and 2) tnsuff!ctent tnfomatton ts available to defend the
assert|on that a pdf shapemore cmplex than a trtangle ts appropriate.
The most 11kely parameter value need not be located at the center of the
range. ]t maybe located near the aaxtmumor mtntmumvalue.

• The noma7 (Gaussfan) pdf asstgnsprobability of occurrence to the
. posstble model pirmeter values suchthat the pdf ts symmetric and bell-

shaped. Thts dtstrtbut|on ts usedwhensufficient data, statistical
analyses, or other tnfomatton extst to defend the assertion that the
nomal distribution ts a more accurate model than a symetrtc triangular

• distribution.
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• The iognemil 1_ asstgns p_kbillttes of occurrence to the lqartt_

or' the posstble _e! paritor values such thct the _f of thoselogartt_ |s s_trtc and bell shaped. The lognoml pdf ts used when
suff|ctent data, stat|sttcal analyses, or othor_nfomt|on extst to
defend the assertion that the norimaldistribution of the logarithm is a
mre accurate _ol than a s_metrtc tr|angular dtstr|bution of the
logar|thm.

O.2 iXmples

fo The follow|_ exile ke_mrd entr|es define statistical d|str|_t|ons
r the thyroid dose conversion factor for a nurstng chtld. The data enter_

here are for t11ustrat|on purposesonly and do not represent current knwledge
on thts _el parameter. _en the _ATE _tfter is used, two probabt1|ty
values gust be entered. Thesetvo probebt1|ttes deftne hw uuch of the
dtstrt_tton ts to be truncated. Only the probability frectton between the
two 11mtts vtll be used.

Constant Value

NURSING"thyroid" l S.O[-6

The following entr|es deftne a un|fom d|str|button onthe range S.OE-6
to I.OE-S. The f]ret two entrtes deftno the sam distr|but|on, |n that
truncation to the probability range 0 to I uses the entire probab|l|ty range.
The th|rd entry eliminates the 1war iS and upper )S of the data range.

NURSING"thyroid" 2 5.0E-6 l.[-S
NURSING"thyroid" 2 5.0E-6 l.[-S TRUNCATE0.0 1.0
NURSING"thyroid" 2 5.0[-6 l.E-5 TRUNCATE0.01 0.99

D|screte Untfom

The follow|ng deftnes a dtscrete un|fom distribution on the tntegers 14
through 2]. No range truncat|on can be perfomed for th|s d|strtbutton.

NURSING,thyroid" 3 14 21

J.oountform- Base 10

The following entrtes deftne a loguntfom (base 10) distribution on the
range S.OE-6 to l.OE-5. The f|rst two entrtes deftne the sane dtstrtbut|on.
The thtrd entry eliminates the lover 2S and upper 1%of the data range.

NURSING"thyro|d" 4 S.OE-6 1.E-5
NURSING"thyroid" 4 5.0E-6 1.[-5 TRUNCATE0 1
NURSING"thyroid" 4 5.0E-6 1.E-S TRUNCATE0.02 0.99

D.4



Loons|fern. Basen

The follmlng entries define a l_untforll (basetheJediStrtbuti°n_ the6.0Eo6to ],OE 6. The secondenzry eliminates lmmr ]S and upperL_range
. of the data range.

_XNG "t_td' 66W.OE-O1.E-6U.o(-e U 0.0 o.n
,4

Tri_ular

The relieving entries define mtrimngular distribution Wtth mtniu
).OE-O, modeS.O(-O, and_tn ].OE-W. The secondentry ella|nares the
lower lie andupperO.IS of the data range.

NURSING"thyroid" O 1.0E:O BE-ISI:OE-S_ING "thyroid' o ,.OE O SE-O OE-STRUNCATEO.OS0.g99

The following entries define a nomm!distr|bution with moanW.OE-Oand
standarddeviation ).OE-7. The secondentry eliminates the lower WSandupper
8Sof the data range.

NURSING"thyroid" 7 S.O(-6 i.(-7
tPJRSING'thyroid" 7 S.O(-O 1.(-7 TRUNCATEO.OS0.96

L_nornal . Base |Q

The following entries deftne a lngnorml dtstrtbut|on (base lO) where
the meanof the logar|thm of the data ts 5.0(-6 andthe standarddevtat|on of
the lngarithm oftho data ts 1.0(-7. The secondentry eliminates the lower
$%andupper69;of the data range.

NURSING"thyroid" 8 5.0£-6 1.(-7
NURSING"thyroid" 8 5.0£-6 I.E-7 TRUNCATE0.05 0.94

Loanormal- Base•

The following entr_esdef|ne a lolnormel distribution (basee) vhere themeanof the lngart of data is andthe rd devtlattonthms the _.OE-6 standal of the
logarithmsof the data is ].OE-7. The secondentry eliminates the lower $_;
andupper6S of the data range.

as

NURSING"thyroid" 8 60E-6 ].E-7
NURSING"thyroid" 8 S_OE-61.(-7 TRUNCATE0.05 0.94

Am
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+

p4,cw1,, unt_om

The follov$ng entry defines mp4ecwts, un|fom d|strtbutten wherethe
value 14esbetlmn 2 and 4 vtth p_bobtltty 0.4, _tveen 4 and7 wtth
probllbtlity 0.*S, and between7 and ll wtth proMlbtltry 0. |. q

NURSiN6"t_td" |0 4
' Z.O 0.0 '

4.0 0.4 . .
7.0 0.6

ll.O 0.i

Keyvordconstruction ,11_ the useof additional words(but not
n_rs) in the def|ntt|on of an entry. The following entry defines the sam
distribution as the one above:

NURSING"thyl'otd', d|str|but|on type 10 wtth 4 pltrs of n_rs
(2.0,0.0), (4.0,0.4), (7.0,0.6), and (1|.0,0.|)

0.$ Itoference

i______ • flUKILU/I_K-3OZ4. $111011 IllT.IOnll LIDOrlT, OPIII, AIDUqUerque_
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° E_LE IUI

1ca1
. Productionruns of the DES_ES suite of cod.,,s m_ run tn .lo_ ...

s_t$ of calculation|, _rt_ to the o_r of ca!cula_lons.}na_1_ _S __.
_es|ary to feller. T_ relieving pagesare exile Ke_eorot!les ins repur_
ftle| for a p_tton run of OESC/_ES. T_ exnles a.redtvt__tnto a run
of _FFL, __, F_P, N)I_P, RECZPE,_SCARTES,_ AGGREGATE:._en
_essary to save space,redundantporttons of re_r_ flies INire aelel_oo.

E.]





/* SHUFFL. INPUT

IO0
' ehuffl•ratchet,files '
' depo. 44'-57 '
'conc. 44-57 '

! 1944
361
1944
361
1949 "
365
'I131'
'Production Runs for SHUFFL Using 1944 - 1949 RATCHET outputs'

h



/* SHUFFL.RATCHET.FILES

'/files4/home/d33296/htds_ex/ex_dec44 ° 1944 361 6
'/files4/home/d33296/htds_ex/ex_jan45' 1945 1 31
'/files4'/home/d33296/htds_ex/ex_feb45' 1945 32 28
'/£iles4/home/d33296/htds_ex/ex_mar45 ° 1945 60 31
'/files4/home/d33296/htds_ex/ex_apr45 ° 1945 91 30
'/files4/home/d33296/htds_ex/ex_may45' 1945 121 31
'/files4/home/d33296/htds_ex/ex_jun45' 1945 152 30
'/files4/home/d33296/htds_ex/ex_ju145' 1945 182 31

P '/files4/home/d33296/htds_ex/ex_aug45 ° 1945 213 31
'/files4/home/d33296/htds_ex/ex_sep45' 1945 244 30
'/files4/home/d33296/htds_ex/ex_oct45' 1945 274 31
'/files4/home/d33296/htds_ex/ex_nov45 ° 1945 305 30

" '/files4/home/d33296/htds_ex/ex_dec45' 1945 335 31
'/files4/home/d33296/htds_ex/ex_jan46' 1946 1 31
'/files4/home/d33296/htds_ex/ex_feb46' 1946 32 28
'/files4/home/d3329_/htds_ex/ex_mar46 ° 1946 60 31
'/files4/home/d33296/htds_ex/ex_apr46" 1946 91 30

'/fiies4/home/d33296/htds_ex/ex_may46' 1946 121 31
'/files4/home/d33296/htds_ex/ex_jun46 ° 1946 152 30
'/files4/home/d33296/htds_ex/ex_ju146' 1946 182 31
'/files4/home/d33296/htds_ex/ex_aug46' 1946 213 31
'/files4/home/d33296/htds_ex/ex_sep46" 1946 244 30
'/files4/home/d33296/htds_ex/ex_oct46' 1946 274 31

"/files4/home/d33296/htds_ex/ex_nov46' 1946 305 30
'/files4/home/d33296/htds_ex/ex_dec46' 1946 335 31
'/files4/home/d33296/htds_ex/ex_jan47' 1947 1 31
'/files4/home/d33296/htds_ex/ex_feb47' 1947 32 28
'/files4/home/d33296/htds_ex/ex_mar47' 1947 60 31

'/files4/home/d33296/htds_ex/ex_apr47 ° 1947 91 30
'/files4/home/d33296/htds_ex/ex_may47' 1947 121 31
'/files4/home/d33296/htds_ex/ex_jun47' 1947 152 30
'/files4/home/d33296/htds_ex/ex_ju147 ° 1947 182 31

'/files4/home/d33296/htds_ex/ex_aug47' 1947 213 31
'/files4/home/d33296/htds_ex/ex_sep47' 1947 244 30
"/files4/home/d33296/htds_ex/ex_oct47' 1947 274 31
'/files4/home/d33296/htds_ex/ex_nov47' 1947 305 30
'/files4/home/d33296/htds_ex/ex_dec47' 1947 335 31
'/files4/home/d33296/htds_ex/ex_jan48' 1948 1 31
'/files4/home/d33296/htds_ex/ex_feb48' 1948 32 29
'/files4/home/d33296/htds_ex/ex_mar48' 1948 61 31
'/files4/home/d33296/htds_ex/ex_apr48' 1948 92 30

"/files4/home/d33296/htds_ex/ex_may48' 1948 122 31
'/files4/home/d33296/htds_ex/ex_jun48' 1948 153 30
'/files4/home/d33296/htds_ex/ex_ju148' 1948 183 31

'/files4/home/d33296/htds_ex/ex_aug48' 1948 214 31
'/files4/home/d33296/htds_ex/ex_sep48' 1948 245 30
'/files4/home/d33296/htds_ex/ex_oct48' 1948 275 31
'/files4/home/d33296/htds_ex/ex_nov48' 1948 306 30
'/files4/home/d33296/htds_ex/ex_dec48' 1948 336 31
'/files4/home/d33296/htds_ex/ex_jan49' 1949 1 31
'/files4/home/d33296/htds_ex/ex_feb49' 1949 32 28
'/files4/home/d33296/htds_ex/ex_mar49' 1949 60 31
'/files4/home/d33296/htds_ex/ex_apr49' 1949 91 30
'/files4/home/d33296/htds_ex/ex_may49' 1949 121 31
'/files4/home/d33296/htds_ex/ex_jun49' 1949 152 30
'/files4/home/d33296/htds_ex/ex_ju149' 1949 182 31
'/files4/home/d33296/htds_ex/ex_aug49' 1949 213 31
'/files4/home/d33296/htds_ex/ex_sep49' 1949 244 30
'/files4/home/d33296/htds_ex/ex_oct49' 1949 274 31
'/files4/home/d33296/htds_ex/ex_nov49' 1949 305 30
'/files4/home/d33296/htds_ex/ex_dec49' 1949 335 31



/ * SHUFFL • LOG

Starting time is Mon Oct 25 13:42:12 1993
Program sccs file is /files4/apps/hedrdev/shuffl/SCCS/s.shuffl.f
Program'version is 1.42
User is d37279

Record length of the air files is 406
Number of DESCARTES nodes is 1102
Number of realizations is 100

The RATCHET file set name and date file is shuffl.ratchet.files
The air deposition file is depo.44-57
The air concentration 'file is conc.44-57

The base year is 1944
The base day of the year is 361
The starting year is 1944
The starting day of the year is 361
The ending year is 1949
The ending day of the year is 365
The nuclide is I131

The title is "Production Runs for SHUFFL using 1944 - 1949 RATCHET outputs"
RATCHET files and modification dates:

/files4/home/d33296/htds_ex/ex_dec44.001 Fri Oct 22 16:46:37 1993
/files4/home/d33296/htds_ex/ex_dec44.002 Fri Oct 22 20:13:36 1993
/files4/home/d33296/htds_ex/ex_dec44.003 Sat Oct 23 00:00:13 1993

/files4/home/d33296/htds_ex/ex_dec44.004 Sat Oct 23 03:38:26 1993
/files4/home/d33296/htds_ex/ex_dec44.005 Sat Oct 23 06:37:26 1993
/files4/home/d33296/htds_ex/ex_dec44.006 Sat Oct 23 09:32:10 1993
/files4/home/d33296/htds_ex/ex_dec44.007 Sat Oct 23 12:21:58 1993
/files4/home/d33296/htds_ex/ex_dec44.008 Sat Oct 23 15:15:50 1993
/files4/home/d33296/htds_ex/ex_dec44.009 Sat Oct 23 18:08:59 1993

/files4/home/d33296/htds_ex/ex_dec44.010 Sat Oct 23 21:07:39 1993
/files4/home/d33296/htds_ex/ex_dec44.011 Sun Oct 24 00:07:18 1993
/files4/home/d33296/htds_ex/ex_dec44.012 Sun Oct 24 03:33:50 1993
/files4/homefd33296/htds_ex/ex_dec44.013 Sun Oct 24 06:36:56 1993
/files4/home/d33296/htds_ex/ex_dec44.014 Sun Oct 24 09:31:48 1993
/files4/home/d33296/htds_ex/ex_dec44.015 Sun Oct 24 12:34:51 1993
/files4/homeld33296/htds_ex/ex_dec44.016 Sun Oct 24 15:31:39 1993

/files4/homeld33296/htds_ex/ex_dec44.017 Sun Oct 24 18:45:37 1993
/files4/home/d33296/htds_ex/ex_dec44.018Sun Oct 24 21:29:20 1993
/files4/homefd33296/htds_ex/ex_dec44.019 Mon Oct 25 00:35:16 1993
/files4/homeld33296/htds_ex/ex_dec44.020 Mon Oct 25 03:47:40 1993
/files4/homeld33296/htds_ex/ex_dec44.021 Mon Oct 25 06:13:55 1993
/files4/homeld33296/htds_ex/ex_dec44.022 Fri Oct 22 16:50:23 1993
/files4/home/d33296/htds_ex/ex_dec44.023 Fri Oct 22 19:49:58 1993
/files4/home/d33296/htds_ex/ex_dec44.024 Fri Oct 22 22:52:03 1993
/files4/home/d33296/htds_ex/ex_dec44.025 Sat Oct 23 02:09:00 1993
/files4/home/d33296/htds_ex/ex_dec44.026 Sat Oct 23 05:14:35 1993
/files4/home/d33296/htds_ex/ex_dec44.027 Sat Oct 23 07:55:40 1993

/files4/home/d33296/htds_ex/ex_dec44.028 Sat Oct 23 11:22:29 1993
/files4/home/d33296/htds_ex/ex_dec44.029 Sat Oct 23 14:20:54 1993
/files4/home/d33296/htds_ex/ex_dec44.030 Sat Oct 23 17:27:26 1993
/files4/home/d33296/htds_ex/ex_dec44.031 Sat Oct 23 20:31:16 1993
/files4/home/d33296/htds_ex/ex_dec44.032 Sat Oct 23 23:37:42 1993
/files4/home/d33296/htds_ex/ex_dec44.033 Sun Oct 24 02:54:15 1993
/files4/home/d33296/htds_ex/ex_dec44.034 Sun Oct 24 05:45:38 1993
/files4/home/d33296/htds_exlex_dec44.035 Sun Oct 24 08:40:28 1993
/files4/home/d33296/htds_ex/ex_dec44.036 Sun Oct 24 11:31:52 1993
/files4/home/d33296/htds_ex/ex_dec44.037 Sun Oct 24 14:24:41 1993

/files4/home/d33296/htds_ex/ex_dec44.038 Sun Oct 24 17:44:08 1993
/files4/home/d33296/htds_ex/ex_dec44.039 Sun Oct 24 20:28:49 1993
/files4/home/d33296/htds_ex/ex_dec44.040 Sun Oct 24 23:04:31 1993

/files4/home/d33296/htds_ex/ex_dec44.041 Mon Oct 25 01:53:20 1993
/files4/home/d33296/htds_ex/ex_dec44.042 Mon Oct 25 05:05:20 1993
/files4/home/d33296/htds_ex/ex_dec44.043 Fri Oct 22 17:18:12 1993
/files4/home/d33296/htds_ex/ex_dec44.044 Fri Oct 22 20:14:14 1993
/files4/home/d33296/htds_ex/ex_dec44.045 Fri Oct 22 22:57:50 1993
/files4/home/d33296/htds_ex/ex_dec44.046 Sat Oct 23 02:07:44 1993
Ifiles4/home/d33296/htds_ex/ex_dec44.047 Sat Oct 23 04:59:53 1993
/files4/home/d33296/htds_ex/ex_dec44.048 Sat Oct 23 07:54:46 1993



I

/files4/home/d33296/htds_ex/ex_dec44.049 Sat Oct 23 10:49:51 1993
/files4/home/d33296/htds_ex/ex_dec44.050 Sat Oct 23 13:15:38 1993
/files4/home/d33296/htds_ex/ex_dec44.051 Sat Oct 23 16:10:41 1993
/files4/home/d33296/htds_ex/ex_dec44.052 Sat Oct 23 19:28:09 1993
/files4/home/d33296/htds_ex/ex_dec44.053 Sat Oct 23 22:10:40 1993
/files4/home/d33296/htds_ex/ex_dec44.054 Sun Oct 24 00:55:30 1993

/files4/home/d33296/htds_ex/ex_dec44.055 Sun Oct 24 03:46:12 1993
/files4/home/d33296/htds_ex/ex_dec44.056 Sun Oct 24 06:19:33 1993
/files4/home/d33296/htds_ex/ex_dec44.057 Sun Oct 24 09:16:27 1993
/files4/home/d33296/htds_ex/ex_dec44.058 Sun Oct 24 12:15:48 1993
/£iles4/home/d33296/htds_ex/ex_dec44.059 Sun Oct 24 15:00:50 1993
/files4/home/d33296/htds_ex/ex_dec44.060 Sun Oct 24 17:58:32 1993
/files4/home/d33296/htds_ex/ex_dec44.061 Sun Oct 24 20:39:35 1993

/files4/home/d33296/htds_ex/ex_dec44.062 Sun Oct 24 23:26:51 1993
o /files4/home/d33296/htds_ex/ex_dec44.063 Fri Oct 22 17:42:44 1993

/files4/home/d33296/htds_ex/ex_dec44.064 Fri Oct 22 20:26:31 1993
/files4/home/d33296/htds_ex/ex_dec44.065 Fri Oct 22 23:02:05 1993
/files4/home/d33296/htds_ex/ex_dec44.066 Sat Oct 23 02:37:21 1993
/files4/home/d33296/htds_ex/ex_dec44.067 Sat Oct 23 05:48:00 1993
/files4/home/d33296/htds_ex/ex_dec44.068 Sat Oct 23 08:44:42 1993
/files4/home/d33296/htds_ex/ex, dec44.069 Sat Oct 23 11:38:06 1993
/files4/home/d33296/htds_ex/ex_dec44.070 Sat Oct 23 14:27:52 1993
/files4/home/d33296/htds_ex/ex_dec44.071 Sat Oct 23 17:30:54 1993
/files4/home/d33296/htds_ex/ex_dec44.072 Sat Oct 23 20:32:17 1993
/files4/home/d33296/htds_ex/ex_dec44.073 Sat Oct 23 23:37:58 1993
/files4/home/d33296/htds_ex/ex_dec44.074 Sun Oct 24 02:38:03 1993
/files4/home/d33296/htds_ex/ex_dec44.075 Sun Oct 24 05:47:41 1993
/files4/home/d33296/htds_ex/ex_dec44.076 Sun Oct 24 08:43:15 1993
/files4/home/d33296/htds_ex/ex_dec44.077 Sun Oct 24 11:16:35 1993
/files4/home/d33296/htds_ex/ex_dec44.078 Sun Oct 24 14:20:12 1993
/files4/home/d33296/htds_ex/ex_dec44.079 Sun Oct 24 17:17:57 1993
/files4/home/d33296/htds_ex/ex_dec44.080 Sun Oct 24 20:33:21 1993
/files4/home/d33296/htds_ex/ex_dec44.081 Sun Oct 24 23:27-35 1993
/files4/home/d33296/htds_ex/ex_dec44.082 Mon Oct 25 02:10:38 1993
/files4/home/d33296/htds_ex/ex_dec44.083 _ri Oct 22 17:43:13 1993
/files4/home/d33296/htds_ex/ex_dec44.084 Fri Oct 22 21:02:27 1993
/files4/home/d33296/htds_ex/ex_dec44.085 Fri Oct 22 23:36:52 1993
/files4/home/d33296/htds_ex/ex_dec44.086 Sat Oct 23 02:40:55 1993
/files4/home/d33296/htds_ex/ex_dec44.087 Sat Oct 23 05:44:29 1993
/files4/home/d33296/htds_ex/ex_dec44.088 Sat Oct 23 08:38:28 1993
/files4/home/d33296/htds_ex/ex_dec44.089 Sat Oct 23 11:11:04 1993
/files4/home/d33296/htds_ex/ex_dec44.090 Sat Oct 23 14:06:28 1993
/files4/home/d33296/htds_ex/ex_dec44.091 Sat Oct 23 16:47:41 1993
/files4/home/d33296/htds_ex/ex_dec44.092 Sat Oct 23 19:33:02 1993
/files4/home/d33296/htds_ex/ex_dec44.093 Sat Oct 23 22:04:57 1993
/files4/home/d33296/htds_ex/ex_dec44.094 Sun Oct 24 00:51:35 1993
/files4/home/d33296/htds_ex/ex_dec44.095 Sun Oct 24 03:41:51 1993
/files4/home/d33296/htds_ex/ex_dec44.096 Sun Oct 24 06:45:20 1993
/files4/home/d33296/htds_ex/ex_dec44.097 Sun Oct 24 09:22:40 1993
/files4/home/d33296/htds_ex/ex_dec44.098 Sun Oct 24 12:19:06 1993
/files4/home/d33296/htds_ex/ex_dec44.099 Sun Oct 24 15:18:14 1993
/files4/home/d33296/htds_ex/ex_dec44.100 Sun Oct 24 18:20:43 1993

/files4/home/d33296/htds_ex/ex_jan45.001 Fri Oct 22 16:47:40 1993
/files4/home/d33296/htds_ex/ex_jan45.002 Fri Oct 22 20:14:28 1993
/files4/home/d33296/htds_ex/ex_jan45.003 Sat Oct 23 00:01:05 1993

/fi_es4/home/d33296/htds_ex/ex_jan45.004 Sat Oct 23 03:39:09 1993
. /files4/home/d33296/htds_ex/ex_jan45.005 Sat Oct 23 06:38:14 1993

/files4/home/d33296/htds_ex/ex_jan45.006 Sat Oct 23 09:32:53 1993
/files4/home/d33296/htds_ex/ex_jan45.007 Sat Oct 23 12:22:52 1993
/files4/home/d33296/htds_ex/ex_jan45.008 Sat Oct 23 15:16:45 1993
/files4/home/d33296/htds_ex/ex_jan45.009 Sat Oct 23 18:09:49 1993
/files4/home/d33296/htds_ex/ex_jan45.010 Sat Oct 23 21:08:32 1993

eee

/files4/home/d33296/htds_ex/ex_dec49.085 Sat Oct 23 02:39:49 1993
/files4/home/d33296/htds_ex/ex_dec49.086 Sat Oct 23 05:43:54 1993

/files4/home/d33296/htds_ex/ex_dec49.087 Sat Oct 23 08:37:52 1993
Ifiles4/home/d33296/htds_ex/ex_dec49.088 Sat Oct 23 11:10:27.1993



Ifiles41home/d33296/htds_ex/ex_dec49.089 Sat Oct 23 14:05:54 1993
/files41home/d33296/htds_ex/ex_dec49.090 Sat Oct 23 16:47:08 1993
/files41home/d332961htds_exlex_dec49.091 Sat Oct 23 19:32:30 1993
/files41home/d33296/htds_ex/ex_dec49.092 Sat Oct 23 22:04:24 1993
Ifiles41home/d332961htd__exlex_dec49.093 Sun Oct 24 00:51:03 1993
Ifiles41home/d33296/htds_ex/ex_dec49.094 Sun Oct 24 03:41:14 1993
Ifiles41home/d33296/htds_ex/ex_dec49.095 Sun Oct 24 06:44:45 1993
/files4/home/d33296/htds_ex/ex_dec49.096 Sun Oct 24 09:22:06 1993
Ifiles41home/d332961htds_ex/ex_dec49.097 Sun Oct 24 12:18:28 1993
Ifiles41home/d33296/htds_ex/ex_dec49.098 Sun Oct 24 15:17:39 1993
Ifiles41home/d332961htds_ex/ex_dec49.099 Sun Oct 24 18:20:07 1993
Ifiles41home/d33296/htds_ex/ex_dec49.100 Sun Oct 24 21:07:08 1993
Ending time is Mon Oct 25 23:15:50 1993
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$
$ Production keyword file for the SHFMET program

$ Prepared by: Paul W. Eslinger
$ October 25, 1993
$
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$S$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
$
REPORT "shfmet.rpt"
TITLE "Production run for 1944-1957 using RATCHET (SHUFFL) data for 1946-1949"
USER "Paul W. Eslinger"
$
EXECUTE

S
$ SHUFFL-processed concentration and deposition files t
S
FILE CONCEN "conc.44-57"

FILE DEPOSIT "depo.44-57"
$
$ Files containing monthly Iodine-131 release values for
$ the input SHUFFL files and the new target times
S
FILE SOURCE "month.45-49"
FILE TARGET "month.50-57"
$
$ Radionuclide being processed
S
NUCLIDE "I131"
$
$ Number of realizations in the SHUFFL files
$
REALIZATION 100
$
$ Seed for the random number generator
$
SEED 213415
$
$ Years that can be used as sources for the meterological data
$
SOURCE 1946 1947 1948 1949
$
$ Output years desired
$
OUTPUT 1950 1951 1952 1953 1954 1955 1956 1957
$
END
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t SHFMET 1.0
Last Modified on 25 Oct 1993

Release Terms and Meterological Shuffle Program
Hanford Environmental Dose Reconstruction Project

Battelle, Pacific Northwest Laboratories
Richland, Washington

Current Run ID = 931025231553 User Name = Paul W. Eslinger

System Date = 10-25-93 System Time = 23:15:53

*******************************************************************************

The software used to generate this output has been
formally tested and peer reviewed according to

Battelle software control procedures.

Document Number: HEDR Task 2 File Release Date: 10/25/93

Review Signatures

Input Prepared By: Date:

Input Reviewed By: Date:

======================== Echo of the Problem Definition ========================

Title: Production run for 1944-1957 using RATCHET (SHUFFL) data for 1946-1949

Keyword File: shfmet.key

, The nuclide being processed is I131

The run will process 100 realizations.

Execution of the run has been requested.

Air Deposition file from SHUFFL
Name: depo.44-57

Air Concentration file from SHUFFL
Name: conc.44-57

File of monthly source terms for data in SHUFFL file



Namez month.45-49

File of monthly source terms for new output times
Name: month.50-57

There are 8 new output years
Years: 1950 1951 1952 1953 1954 1955 1956 1957

There are 4 source years
Years: 1946 1947 1948 1949

The random seed is: 2.134150E+05

Daily air deposition file opened by GETSHF:
Fixed Record Length : 406
Realizations in Record : 100
Nodes in Record : 1102
First Year in Record : 1944
First Juiian'Date in Record : 361

Last Year in Record : 1949
Last Julian Date in Record : 365
Nuclide Record Pertains to : I131

Data type in air record : depositi
Title of Record I : Production Runs for S_jFFL Using 1944 - 1949 RATCHET outputs

Name of Record Originator : /files4/apps/hedrdev/shuffl/SCCS/s.shuffl.f
Version of Record Originator : 1.42
Number of header records : 14

Daily air concentration file opened by GETSHF:
Fixed Record Length : 406
Realizations in Record : 100
Nodes in Record : 1102
First Year in Record : 1944
First Julian Date in Record : 361
Last Year in Record : 1949
Last julian Date in Record : 365
Nuclide Record Pertains to : I131

Data type in air record : concentr
Title of Record : Production Runs for SHUFFL Using 1944 - 1949 RATCHET outputs

Name of Record Originator : /files4/apps/hedrdev/shuffl/SCCS/s.shuffl.f
Version of Record Originator : 1.42
Number of header records : 14

Source release value file opened by SORCER:
Title of Record : Average 1-131 Monthly Releases (Ci) : From Ca1 Heeb's (DOS) fi I

Name of Generating Program : HandCalc
Version of Generating Program: 1.000 a

User Generating the Data : Paul W. Eslinger
Time When Data was Generated : 13:43:30

Date When Data was Generated : 10/13/93

Release data for SHUFFL processed times
File: month.45-49
Year Month Release
1946 1 1.18857E+04
1946 2 7.32203E+03
1946 3 7.94421E+03

1946 4 1.17227E+04
1946 5 1.32165E+04
1946 6 4.63705E+03
1946 7 5.56032E+03



1946 8 8.62179E.03
1946 9 7.69694E.03
1946 10 4.78834E.03
1946 11 5.51391E+03
1946 ' 12 7.44380E+03
1947 1 6.09889E.03
1947 2 3.83020E+03
1947 3 5.62527E.03
1947 4 4.82844E.03
1947 5 4.01254E.03

m 1947 6 1.63174E+03
1947 7 2.30366E.03

1947 8 1.24468E+03
1947 9 1.20901E+03

• 1947 10 4.86740E+02
1947 11 2.76310E+02
1947 12 2.91130E+02
1948 1 2.18560E+02
1948 2 2.80060E+02
1948 3 1.68320E+02
1948 4 2.21400E+02
1948 5 3.10400E+01
1948 6 4.32400E+01
1948 7 1.35340E+02
1948 8 1.44560E+02
1948 9 1.19370E+02
1948 10 1.70150E.02

1948 11 1.53090E+02
1948 12 1.56490E+02
1949 1 1.96420E+02
1949 2 1.02780E+02
1949 3 2.41000E+02
1949 4 1.29960E+02
1949 5 1.40370E+02
1949 6 7.88100E+01
1949 7 9.43900E+01
1949 8 8.62700E+01
1949 9 1.39920E+02
1949 10 1.42010E+02
1949 11 1.01010E+02

1949 12 7.24091E+03

New output release value file opened by SORCEN:
Title of Record : 1-131 Releases (Ci) : Ca1Heeb on 10/15/93 : File 505722.B15 (i
Name of Generating Program : HandCalc
Version of Generating Program: 1.000
User Generating the Data : Paul W. Eslinger
Time When Data was Generated : 16:23:07
Date When Data was Generated : 10-15-93

Release data for new output times
File: month.50-57

" Year Month Release
1950 1 9.18000E.01
1950 2 8.21000E.01

1950 3 1.20000E+02
1950 4 1.05400E+02
1950 5 1.24600E+02
1950 6 1.01300E+02

1950 7 2.41000E+02
1950 8 1.54000E+03
1950 9 1.29600E+03
1950 I0 8.54000E+02
1950 11 2.54900E+02
1950 12 5.68200E+02
1951 1 7.68000E+01
1951 2 8.69000E+01
1951 3 3.46000E+02



195i 4 2.39000E+03
1951 5 9.?4000E.03
1951 6 6.62000E+03
1951 ? 4.07000B+03
1951 ' 8 9.22000E.02
1951 g 6.52000E+02
1951 10 9.03000E+02
1951 11 9.T4000E+02

1951 12 6.16000E+02
1952 1 1.09210E+03 .
1952 2 ?.56000E+02
1952 3 9.25000E+02
1952 4 8.45600E+02
1952 5 5.68660E+02 •
1952 6 2.24680E+02
1952 T 1.095001+02
1952 8 2.1T400E+02
1952 9 1.23640E+02
1952 10 4.0ge00E+01
1952 11 8.5?000E.01
1952 12 1.19200E+02
1953 1 8.05T00E+01
1953 2 2.05800E+01
1953 3 5.08100E+01
1953 4 1.64500E+02
1953 5 1.31500E+02
1953 6 1.78100E+02
1953 7 3.89000E+02
1953 8 1.5?100E+02
1953 9 1.11300E+02
1953 i0 2.56000E+02
1953 11 7.17700E+01
1953 12 1.35800E+02
1954 1 1.96000E+02
1954 2 4.48000E+01
1954 3 6.48400E+01
1954 4 4.83200E+01
1954 5 1.13500E+02
1954 6 6.71000E+01
1954 7 2.83000E+01
1954 8 3.68000E+01
1954 9 6.86000E+01
1954 10 9.83500E+01
1954 11 2.11500E+01
1954 12 3.92000E+01
1955 1 2.53000E+01
1955 2 9.50000E+01
1955 3 2.15280E+02
1955 4 3.50300E+01
1955 5 2.95000E+01
1955 6 3.93000E.01
1955 7 3.48800E+01
1955 8 1.97000E+01
1955 9 7.75000E+01
1955 10 6.90000E.01
1955 11 2.75000E+00
1955 12 2.78800E+01
1956 1 5.92000E+00
1956 2 1.63100E+01
1955 3 3.71000E+00

1956 4 5.50000E+00
1956 5 2.34600E+01
1956 6 2.73000E+01
1955 7 1.85000E+00
1956 8 1.68000E+00
1956 9 3.35000E+00
1956 10 2.06000E+00
1956 11 7.64000E+00
1956 12 1.94100E+01

_ I I,II I ...... JJ



1957 1 5.620001.00
1957 2 7.21000Z.00
1957 3 3.70000Z.00
1957 4 1.14900E.01
1957 ' 5 9.26000E.00
1957 6 6.29000E.00
1957 7 1.49900E.01
1957 8 1.94500E.01
1957 9 2.274001+01
1957 10 3.3G000E+01

* 1957 11 5.04000E.01
1957 12 8.94000E+01

New header values for the deposition file:
' Fix_Record I_ngth : 406

Realizations in Record = 100
Nodes in Record : 1102
First Year in Record = 1944
First Julian Date in Record : 361
Last Year in Record : 1957
Last Julian Date in Record : 365
Nuclide Record Pertains to : I131
Data type in air record : DEPOSITI
Title of Record : Production run for 1944-1957 using RATCHET (S_JFFL) data for I

Name of Record Originator : SHFMET 25 Oct 1993
Version of Record Originator : 1.0
Number of header records : 14

New header values for the concentration file
Fixed Record Length : 406
Realizations in Record : 100
Nodes in Record : 1102
First Year in Record : 1944
First Julian Date in Record : 361
Last Year in Record : 1957

Last Julian Date in Record : 365
Nuclide Record Pertains to : I131

Data type in air record : CONCENTR
Title of Record : Production run for 1944-1957 using RATCHET (SHUFFL) data for 1

Name of Record Originator : SHFMET 25 Oct 1993
Version of Record Originator : 1.0
Number of header records : 14

1950: Map of use of source years for output
1946 Is used for meterological data
1947 Is used for meterological data
1948 Is used for meterological data
1949 Is used for meterological data

1950z Map of realizations into source year data

Source Source
Real. Year Real.

1 1948 43

= 2 1948 98
3 1948 33
4 1946 66
5 1946 12
6 1946 18
7 1947 14
8 1948 76
9 1947 26

10 1948 60
11 1949 28
12 1947 55
13 1948 10
14 1948 1



15 1948 63
16 1946 48
17 1947 35
18 1949 54
19 5948 3

20 1946 77
21 1949 40
22 1948 7
23 1949 61
24 1947 93
25 1947 27 t
26 1947 6
27 1948 23
28 1948 92
29 1946 47 t
30 1948 29
31 1948 79
32 1947 75
33 1946 30
34 194G 19
35 1946 37
36 1947 59
37 1947 89
38 1946 62
39 1946 95
40 1948 68
41 1948 90
42 1947 32
43 1949 84
44 1947 22
45 i947 50
46 1947 78
47 1949 5
48 1948 16
49 1946 67
50 1947 13
51 1948 70
52 1947 94
53 1946 64
54 1947 96

55 1948 71
56 1947 51
57 1948 15
58 1946 11
59 1949 87
60 1949 45
61 1948 17
62 1946 91
63 1949 86
64 1947 83

65 1949 82
66 1946 39
67 1949 46
68 1948 42 J
69 1946 81
70 1947 36
71 1946 65
72 1949 38
73 1946 53
74 1947 57
75 1948 25
76 1946 20
77 1949 31

78 1948 69
79 1947 34
80 1946 72
81 1946 24
82 1947 100
83 1948 44



84 2949 S2
85 1949 2
86 1948 80
87 1946 88
88 1_46 41
89 1946 74
90 i948 56
91 1948 97
92 1949 58
93 1946 9
94 1946 4
95 1948 99
96 1947 73
97 1946 85
98 1947 8
99 1946 21

100 1948 49

19511 Map of use of source years for output
1946 Is used for meterological data
1947 Is used for meterological data
1948 Is used for meterological data
1949 Is used for meterological data

19511 Map of realizations into source year data

Source Source
Real. Year Real.

1 1949 85
2 1948 80
3 1948 95
4 1948 21
5 1947 32
6 1949 84
7 1949 20
8 1949 41
9 1948 60

10 1947 98
11 1947 33
12 1946 4
13 1946 19
14 1948 34
15 1949 7
16 1947 71
17 1948 61
18 1949 63
19 1949 29
20 1946 76
21 1946 11

22 1947 22
23 1946 89
24 1947 27

25 1948 .46
26 1949 90
27 1949 49
28 1947 86
29 1948 42
30 1949 9
31 1947 6
32 1946 40
33 1946 17
34 1947 78
35 1948 23
36 1946 36
37 1948 16

38 1946 38
39 1949 82
40 1947 12
41 1948 91

......



42 1946 65
43 1949 53
44 1948 97
45 1948 25
46 2947 3
47 1948 15
48 1948 73
49 1948 1
50 1947 64
51 1948 52
52 1948 2 4
53 1947 94
54 1949 37
55 1946 83
56 1946 I00 i
57 1949 58
58 1949 24
59 1946 28
60 1948 14
61 1946 96
62 1949 69
63 1949 30
64 1947 75
65 1949 59
66 1949 26
67 1949 39
68 1947 77
69 1947 56
70 1947 10
71 1949 99
72 1948 92
73 1948 47
74 1948 57
75 1948 81
76 1948 62
77 1946 31
78 1947 35
79 1946 88

80 1946 51
81 1949 18
82 1947 50
83 1948 55
84 1947 13

85 1948 8
86 1946 70

87 1948 79
88 1946 44
89 1948 66
90 1947 43
91 1946 93
92 1949 5
93 1946 67
94 1949 74
95 1949 45
96 1946 48
97 1949 72
98 1947 54
99 1948 87

100 1948 68

1952z Map of use of source years for output
1946 Is used for meterological data
1947 Is used for meterological data
1948 Is used for meterological data
1949 Za used for meterological data

1952z Map of realizations into source year data

Source Source

, ,;.... , .... _ , •.............



Real. Year Real.
1 1949 62
2 1949 20
3 1947 75
4 1946 71
5 1947 40
6 1949 83
7 1948 15
8 1948 90
9 1948 78

10 1946 94
11 1947 4
12 1946 49
13 1948 32
14 1947 70
15 1947 89
16 1948 69
17 1946 60
18 1949 92
19 1947 81
20 1949 99
21 1949 59
22 1948 73
23 1949 52
24 1948 88
25 1948 14
26 1947 79

27 1946 50
28 1946 85
29 1946 8
30 1949 98
31 1948 12
32 1947 55
33 1949 51
34 1948 31
35 1946 22
36 1946 56
37 1947 48
38 1947 84
39 1946 34
40 1949 53
41 1946 57
42 1948 28
43 1946 45
44 1946 43
45 1947 2
46 1949 67
47 1947 7
48 1946 64
49 1947 82
50 1948 29
51 1949 86
52 1949 46
53 1947 37
54 1946 42
55 1949 39
56 1946 91
57 1947 77
58 1948 25
59 1948 80
60 1946 11
61 1946 1
62 1947 74
63 1946 58
64 1946 17
65 1946 36
66 1949 30
67 1947 41
68 1948 72



69 1948 54
70 1947 47
71 1947 16
72 1949 61
73 _948 5
74 1948 38

75 1946 97
76 1948 18
77 1947 13
78 1948 35 t
79 1947 68
80 1946 100

81 1948 95
82 1949 23 i
83 1949 65
84 1949 33

85 1947 87
86 1949 9
87 1948 3
88 1949 21
89 1947 24
90 1949 44
91 1949 6
92 1946 19
93 1946 63
94 1948 76
95 1946 66
96 1948 96
97 1946 26
98 1949 93
99 1949 10

100 1949 27

1953: Map of use of source years for output
1946 Is used for meterological data
1947 Is used for meterological data
1948 Is used for meterological data
1949 Is used for meterological data

1953: Map of realizations into source year data

Source Source
Real. Year Real.

1 1947 73
2 1948 10
3 1947 8
4 1948 18
5 1949 23
6 1948 95
7 1948 100
8 1949 78
9 1948 62

I0 1947 15
ii 1947 81
12 1946 3

13 1948 47 s
14 1948 60
15 1947 40
16 1949 56
17 1947 2
18 1949 16
19 1949 89
20 1946 13
21 1948 33
22 1946 30
23 1946 34
24 1948 57

25 1946 45
26 1949 41

I



27 1949 27
28 1949 17
29 1949 38
30 1946 74
31 _949 52
32 1946 96
33 1949 11
34 1948 79
35 1947 4
36 1947 49
37 1946 46
38 1946 67

39 1949 63
40 1947 5
41 1946 90
42 1947 70

43 1948 98
44 1949 68
45 1948 6
46 1948 97
47 1948 88

48 1949 94
49 1949 7
50 1948 69
51 1948 99
52 1946 92
53 • 1948 43
54 1949 44
55 1946 24
56 1949 93
57 1949 77
58 1946 19
59 1946 50
60 1948 48
61 1948 37
62 1948 72
63 1946 29
64 1948 22
65 1949 25
66 1946 66
67 1949 39
68 1948 42
69 1947 26
70 1949 71
71 1947 59
72 1947 87
73 1949 31
74 1947 65
75 1947 84
76 1948 28
77 1947 91
78 1948 35
79 1949 20
80 1946 1
81 1949 76
82 1946 83
83 1948 85
84 1949 14
85 1946 36
86 1946 82
87 1947 86
88 1948 51
89 1948 61
90 1948 53
91 1948 21
92 1949 32
93 1949 80

94 1949 58
95 1949 9



96 1948 54
97 1948 75
98 1947 55
99 1947 64

100 1948 12

1954: Map of use of source years for output
1946 Is used for meterological data
1947 Is used for meterological data
1948 Is used for meterological data

1949 Is used for meterological data t

1954: Map of realizations into source year data

Source Source
Real. Year Real.

1 1947 49
2 1946 94
3 1946 59
4 1946 72
5 1949 58
6 1947 25
7 1949 55
8 1947 96
9 1946 51
10_ 1947 98
ii 1949 53
12 1949 18
13 1946 3
14 1947 80
15 1949 34
16 1947 65
17 1947 9
18 1947 36
19 1949 77
20 1949 2
21 1946 66
22 1949 52
23 1947 60
24 1946 95
25 1946 41
26 1946 82
27 1949 28
28 1949 32
29 1946 74

30 1948 i0
31 1946 6
32 1947 30
33 1948 85
34 1946 15
35 1947 45

36 1949 43
37 1947 46
38 1946 20
39 1949 1
40 1948 93
41 1946 54
42 1949 42 •
43 1946 64
44 1949 69
45 1948 99
46 1948 86
47 1947 8
48 1948 67
49 1949 50
50 1946 7
51 1946 78
52 1946 90
53 1949 11



54 1947 57
55 1946 14
56 1948 92

57 1949 38
58 1949 13
59 1948 91
60 1949 24
61 1949 100
62 1947 62
63 1949 26
64 1949 4
65 1948 17

66 1949 63
67 1947 5

68 1949 76

69 1947 22
70 1949 29
71 1948 44
72 1948 39
73 1947 83
74 1949 70
75 1946 48
76 1949 31
77 1947 79
78 1949 81
79 1948 27
80 1949 88
81 1947 35
82 1948 56
83 1949 61
84 1947 19
85 1946 71
86 1948 73
87 1946 97
88 1948 23
89 1948 75
90 1948 89
91 1948 21
92 1949 33
93 1949 68
94 1949 47
95 1947 37
96 1946 84
97 1947 40
98 1946 16
99 1947 87

100 1947 12

1955: Map of use of source years for output
1946 Is used for meterological data
1947 Is used for meterological data
1948 Is used for meterological data

1949 Is used for meterological data

1955: Map of realizations into source year data

Source Source
Real. Year Real.

1 1946 57
2 1947 56
3 1948 22
4 1948 7
5 1947 15
6 1948 66
7 1949 94
8 1946 69
9 1948 45

10 1947 13
11 1946 29 _



12 1947 32
13 1946 59
14 1949 36
15 1948 33
16 5948 19
17 1948 80
18 1946 87
19 1947 8
20 1947 10
21 1949 61
22 1947 30
23 1947 53
24 1948 81
25 1947 68
26 1947 35
27 1949 93
28 1948 70
29 1948 88
30 19451 4
31 1949 40
32 1948 3
33 1947 14
34 1947 5
35 1949 24
36 1946 75
37 1948 84
38 1946 96
39 1948 95
40 1948 23
41 1949 21
42 1948 12
43 1949 76
44 1946 49
45 1947 9
46 1948 18
47 1946 50
48 1949 47
49 1948 17
50 1948 98
51 1947 54
52 1949 46
53 1949 37
54 1948 27

55 ,1946 86
56 1948 44
57 1946 77
58 1948 60
59 1946 73
60 1946 71
61 1947 48
62 1948 41
63 1946 83
64 1948 63
65 1948 25
66 1948 82
67 1947 72

68 1946 1
69 1947 20
70 1949 90
71 1948 16
72 1946 85

73 1948 31
74 1948 55

75 1946 64
76 1947 34
77 1949 78

78 1946 11
79 1946 6
80 1946 91

lip _ , , i i I , r , r r , _ I _ J



81 1946 58
82 1948 65
83 1946 28
84 1946 62

85 _949 38
86 1947 42
87 1947 99
88 1946 74
89 1946 97
90 1946 2
91 1946 26
92 1947 52
93 1947 100
94 1949 92
95 1948 51
96 1947 67
97 1947 89
98 1946 43
99 1946 39

100 1948 79

1956: Map of use of source years for output
1946 Is used for meterological data
1947 Is used for meterological data
1948 Is used for meterological data

1949 Is used for meterological data

1956: Map of realizations into source year data

Source Source
Real. Year Real.

1 1946 3

2 1946 44
3 1947 96

4 1949 52
'5 1949 74
6 1946 24

7 1946 17
8 1946 91

9 1949 71
10 1947 60
11 1947 43
12 1949 4

13 1946 5
14 1948 40

15 1946 9
16 1946 37
17 1949 45
18 1947 27
19 1946 92
20 1947 50
21 1949 22
22 1947 12
23 1946 32
24 1948 56
25 1949 63

26 1948 69
27 1946 55
28 1948 41
29 1946 95
30 1946 89

31 1946 29
32 1948 13
33 1947 93
34 1947 28
35 1946 35

36 1948 14
37 1948 86
38 1948 49



39 1948 15
40 1946 18
41 1948 8
42 1948 98
43 _949 2
44 1949 65
45 1947 79
46 1946 94
47 1947 10
48 1949 90
49 1947 84
50 1949 62
51" 1949 23
52 1949 38
53 1946 39
54 1949 46
55 1949 31
56 1949 36
57 1946 48
58 1946 16
59 1948 25
60 1946 70
61 1949 58
62 19.48 51
63 1949 21
64 1949 42
65 1948 75
66 1946 88
67 1948 76
68 1949 47
69 1947 66
70 1948 67
71 1947 26
72 1948 1

73 1949 6
74 1948 34
75 1946 73
76 1948 20
77 1948 100
78 1947 82
79 1946 99

80 194.7 19
81 1946 57
82 1948 87
83 1949 83
84 1947 7
85 1947 61
86 1946 80
87 1948 33
88 1949 64
89 1946 59
90 1949 11
91 1948 30
92 1946 72
93 1947 77
94 1946 85

95 1949 78
96 1947 54

97 19_6 97
98 1946 81
99 1946 68

100 1946 53

1957: Map of use of source years for output
1946 Is used for meterological data
1947 Is used for meterological data
1948 Is used for meterological data
1949 Is used for meterological data



1957, Mapof real_zations into source year _ta

Source Source
Real. Year Real.

1 1949 35
2 1949 48
3 1947 24
4 1946 38
5 1949 81
6 1948 92
7 1946 34
8 1947 56
9 1947 74

10 1948 55
11 1947 96
12 194_ 86
13 1946 59
14 1947 61

15 1948 80
16 1947 19
17 1947 68
18 1949 85
19 1949 23
20 1948 75

21 1949 60
22 1949 49
23 1948 54
24 1947 63
25 1947 22
26 1948 82
27 1947 97
28 1946 79
29 1948 84
30 1946 31
31 1947 11
32 1946 7
33 1949 27
34 1948 39
35 1946 46
36 1947 62
37 1948 41
38 1947 28
39 1948 2
40 1947 33
41 1946 30
42 1949 3
43 1949 65
44 1949 71
45 1948 43
46 1946 99
47 1948 17
48 1946 13
49 1949 44
50 1948 64
51 1947 9
52 1948 16

53 1947 45
54 1948 67
55 1946 90
56 1946 47
57 1949 89
58 1946 20
59 1948 52
60 1947 6
61 1949 72
62 1947 69
63 1947 87
64 1946 95
65 1949 12



I

66 1949 66 I
67 1947 76
68 1947 40
69 1948 100
70 1'948 26
71 1949 53
72 1949 42
73 1946 32
74 1947 8
75 1948 36
76 1947 70
77 1947 25
78 1948 4
79 1946 77

k
80 1949 50
81 1946 18
82 1947 57

83 1946 73
84 1946 51

85 1947 14
86 1947 93
87 1949 29

88 1947 88
89 1947 98
90 1948 5
91 1947 10
92 1949 37

93 1946 58
94 1949 78
95 1947 1

96 1947 83
97 1949 91
98 1949 94
99 1946 15
100 1946 21

SHFMET - normal program termination
Exit time : 10:47:21
Exit date : 10-27-93
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$
$ 1945 Froet Date Data From Bruce Napier (DOS file FROST45.TXT)
$ Iodlne-131 Production run8 for DESCARTES

$ File prepared by z Paul W. Eslinger
$
REPORT •frost45.rpt*
FROST "froet45.dat"

TXTLE 'DESCARTES Production Frost Date Library for 1945"
USER *Paul W. Esllnger*

$
SEED 1945
19|_J_IZATIONS i00
ECHO
$
8Season Node Date Distribution L
$
SPRING 1 166 3 -7 7
FALL 1 252 3 -7 7
SPRING 2 166 3 -7 ?
FALL 2 252 3 -7 7
SPRING 3 166 3 -7 7

FALL 3 252 3 -7 7
SPRING 4 166 3 -7 7
FALL 4 252 3 -7 7
SPRING 5 166 3 -7 7
FALL 5 252 3 -7 7
SPRING 6 106 3 -7 7
FALL 6 291 3 -7 7
SPRING 7 106 3 -7 7
FALL 7 291 3 -7 7
SPRING 8 116 3 -7 7
FALL 8 262 3 -7 7
SPRING 9 116 3 -7 7
FALL 9 262 3 -7 7
SPRING 10 116 3 -7 7
FALL I0 262 3 -7 7

, * *

FALL 1094 251 3 -7 7
SPRING 1095 126 3 -7 7
FALL 1095 251 3 -7 7
SPRING 1096 126 3 -7 7
FALL 1096 251 3 -7 7
'SPRING 1097 118 3 -7 7
FALL 1097 270 3 -7 7
SPRING 1098 118 3 -7 7
FALL 1098 270 3 -7 7
SPRING 1099 118 3 -7 7
FALL 1099 270 3 -7 7
SPRING 1100 118 3 -7 7
FALL 1100 270 3 -7 7

SPRING 1101 118 3 -7 7
FALL II01 270 3 -7 7
SPRING 1102 118 3 -7 7
FALL 1102 262 3 -7 7

END
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FROSTP 1.1

Last Modified on 12 Aug 1993

Frost Date LibrarY File Generation Program
Hanford Environmental Dose Reconstruction Project

Battelle, Pacific Northwest Laboratories
Richland, Washington

Current'Run ID = 931014170837 User Name n Paul W. Eslinger

System Date = 10-14-93 System Time - 17:08:37

The software used to generate this output is experimental
and has not been formally tested or peer reviewed.

Review Signatures

Input Prepared By: ............................ Date:

Input Reviewed By: ..... Date: .......

********************************************************************************

" Problem definition
********************************************************************************

, Title: DESCARTES Production Frost Date Library for 1945

100 Realizations are being generated

Definition for variable NODE_0001_SPRING

The distribution type is Discrete Uniform
The lower iimit is -7

The upper limit is 7
The imposed mean is 1.6600E+02

Definition for variable NODE_0001_FALL

The distribution type is Discrete Uniform
The lower limit is -7

,, ......... iiiii



The u_r limit is 7
The _eed mean is 2.5200E.02

Definition for variable NODE_0002_SPRZNO
The d_stribution type is Discrete Uniform
The lower limit is -7

The upper limit is 7
The imposed mean is 1.6600E.02

Definition for variable NODE_0002_FALL
The distribution type is Discrete Uniform
The lower limit is -7

The upper limit is 7
The imposed mean is 2.5200E+02

Definition for variable NODE_0003_SPRING
The distribution type is Discrete Uniform
The lower limit is -7

The upper limit is 7
The imposed mean is 1.6600E.02

Definition for varlable NODE_0005_FALL

The distribution type is Discrete Uniform
The lower limit is -7

The upper limit is 7
The imposed mean is 2.5200E+02

Definition for variable NODE_0004_SPRING

The distribution type is Discrete Uniform
The lower limit is -7

The upper limit is 7
The imposed mean is 1.6600E+02

Definition for variable NODE_0004_FALL

The distribution type is Discrete Uniform
The lower limit is -7

The upper limit is 7
The imposed mean is 2.5200E+02

Definition for variable NODE_0005_SPRING

The distribution type is Discrete Uniform
The lower limit is -7

The upper limit is 7
The imposed mean is 1.6600E+02

Definition for variable NODE_0005_FALL

The distribution type is Discrete Uniform
The lower limit is -7

The upper limit is 7

The imposed mean is 2.5200E+02

,eo

f

Definition for variable NODE_l100_FALL
The distribution type is Discrete uniform
The lower limit is -7

The upper limit is 7
The imposed mean is 2.7000E+02

Definition for variable NODE_1101_SPRING
The distribution type is Discrete U_iform
The lower limit is -7

The upper limit is 7
The imposed mean is 1.1800E.02

Definition for variable NODE_1101_FALL
The distribution type is Discrete Uniform
The lower limit is -7



.......... ......... _i__¸¸_'_j¸__¸_......_............._i_ir;;;_...........•.....r.................

The upper limit is 7

The imposed mean is 2.7000E+02

Definition for variable NODE_1102_SPRING

The distribution type is Discrete Uniform
The lower limit is -7

The upper limit is 7

The imposed mean is 1.1800E+02

Definition for variable NODE_l102_FALL

4 The distribution type is Discrete Uniform
The lower limit is -7

The upper limit is 7

The imposed mean is 2.6200E+02

********************************************************************************

Summary statistics for Frost Dates
********************************************************************************

Node Time Average St. Dev. Minimum Median Maximum

1 Spring 1.6601E+02 4.3116E+00 1.5900E+02 1.6600E+02 1.7300E+02
1 Fall 2.5199E+02 4.3301E+00 2.4500E+02 2.5200E+02 2.5900E+02

2 Sprlng 1.6602E+02 4.3174E+00 1.5900E+02 1.6600E+02 1.7300E+02
2 Fall 2.5200E+02 4.3543E+00 2.4500E+02 2.5200E+02 2.5900E+02

3 Spring 1.6600E+02 4.3012E+00 1.5900E+02 1.6600E+02 1.7300E+02
3 Fall 2.5201E+02 4.3046E+00 2.4500E+02 2.5200E+02 2.5900E+02

4 Spring 1°6599E+02 4.3463E+00 1.5900E+02 1.6600E+02 1.7300E+02
4 Fall 2.5199E+02 4.3347E+00 2.4500E+02 2.5200E+02 2.5900E+02

5 Spring 1.6601E+02 4.3186E+00 1.5900E+02 1.6600E+02 1.7300E+02
5 Fall 2.5200E+02 4.3359E+00 2.4500E+02 2.5200E+02 2.5900E+02

6 Sprlng 1.0599E+02 4.3232E+00 9.9000E+01 1.0600E+02 1.1300E+02
6 Fall 2.9100E+02 4.3128E+00 2.8400E+02 2.9100E+02 2.9800E+02

7 Spring 1.0601E+02 4.3070E+00 9.9000E+01 1.0600E+02 1.1300E+02
7 Fall 2.9100E+02 4.3058E+00 2.8400E+02 2.9100E+02 2.9800E+02

8 Spring 1.1600E+02 4.3267E+00 1.0900E+02 1.1600E_02 1.2300E+02
8 Fall 2.6200E+02 4.3081E+00 2.5500E+02 2.6200E+02 2.6900E.02

9 Sprlng 1.1599E+02 4.3393E+00 1.0900E.02 1.1600E+02 1.2300E+02
9 Fall 2.6199E+02 4.3347E.00 2.5500E+02 2.6200E+02 2.6900E.02

10 Spring 1.1602E+02 4.3359E+00 1.0900E+02 1.1600E+02 1.2300E+02

10 Fall 2.6200E+02 4.2919E.00 2.5500E+02 2.6200E+02 2.6900E+02

1086 Spring 1. 1800E.02 4.2942E+00 1. 1100E+02 1. 1800E+02 1.2500E+02
1086 Fall • 2.7001E+02 4.3116E+00 2. 6300E+02 2.7000E.02 2.7700E.02

1087 Spring 1. 1797E+02 4.3185E+00 1.1100E+02 1. 1800E+02 1.2500E.02

1087 Fall 2. 6200E+02 4.3336E+00 2.5500E+02 2. 6200E.02 2. 6900E.02

1088 Sprlng i. 1802E+02 4. 3474E+00 1.1100E+02 1. 1800E+02 1.2500E+02

1088 Fall 2.6200E+02 4.3151E+00 2.5500E+02 2.6200E.02 2.6900E.02

1089 Spring 1. 0299E+02 4.3370E.00 9. 6000E+01 1. 0300E+02 1. 1000E.02

1089 Fall 2. 9101E+02 4. 3278E.00 2. 8400E.02 2. 9100E+02 2. 9800E.02

1090 Sprlng 1.0301E+02 4.3139E.00 9.6000E+01 i. 0300E+02 1.1000E+02
1090 Fall 2.9103E+02 4.2999E+00 2.8400E+02 2.9100E+02 2.9800E+02

1091 Sprlng 1.0301E.02 4.3347E.00 9.6000E.01 1.0300E+02 1.1000E.02
1091 Fall 2.9099E.02 4.3416E.00 2.8400E+02 2.9100E+02 2.9800E.02

, 1092 Spr_ng 1.0600E+02 4.3174E+00 9.9000E+01 1.0600E+02 1.1300E+02
1092 Fall 2. 9100E+02 4. 3012E+00 2. 8400E+02 2. 9100E+02 2. 9800E.02

1093 Sprlng 1. 0601E+02 4. 3070E+00 9.9000E.01 1. 0600E+02 1.1300E.02
1093 Fall 2. 9099E+02 4. 3416E+00 2. 8400E.02 2. 9100E.02 2. 9800E.02

1094 Spr_n_ 1.2_02E+02 4.2918E+00 I. 1900E+02 i. 2600E.02 1.3300E+02
1094 Fall 2.5099E+02 4.3301E+00 2.4400E.02 2. 5100E+02 2. 5800E.02

1095 Spr_ng 1.2599E+02 4.3139E+00 _ .1900E+02 1.2600E+02 i. 3300E+02
1095 Fall 2. 5100E+02 4. 3058E+00 2,,4400E+02 2. 5100E+02 2. 5800E+02

1096 Sprlng 1. 2600E+02 4.3243E+00 1.1900E+02 1.2600E+02 1.3300E.02
1096 Fall 2.5i02E+02 4.3174E+00 2.4400E+02 2. 5100E+02 2. 580CE+02

_O97 Spring I. 1798E+02 4.3543E+00 I. II00E+02 I. 1800E+02 1.2500E+02
1097 Fall 2.7002E.02 4.3243E+00 2.6300E+02 2.7000E+02 2.7700E+02

1098 Spring 1.1801E+02 4.3232E_00 1.1100E+02 1. 1800E.02 1.2500E+02



1098 Fall 2.6999E+02 4.2883E+00 2.6300E+02 2.7000E+02 2.7700E+02

1099 Spring 1.1798E+02 4.2988E+00 1.1100E+02 1.1800E+02 1.2500E+02
1099 Fall 2.6999E+02 4.3416E+00 2.6300E+02 2.7000E+02 2.7700E+02

1100 Spring 1.1799E+02 4.3093E+00 1.1100E+02 1.1800E+02 1.2500E+02
1100 Fall 2.6999E+02 4.3070E+00 2.6300E+02 2.7000E+02 2.7700E+02

1101 Spring 1.1798E+02 4.3220E+00 1.1100E+02 1.1800E+02 1.2500E+02
1101 Fall 2.7001E+02 4.3278E+00 2.6300E+02 2.7000E+02 2.7700E+02

1.102 Spring 1.1802E+02 4.3289E+00 1.1100E+02 1.1800E+02 1.2500E+02
1102 Fall 2.6200E+02 4.3405E+00 2.5500E+02 2.6200E+02 2.6900E+02
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$ S $ $ $ $ $ $ S $ $ $ S $ $ $ $ $ $ $ $ S $ $'$ $ S $ $ $ $ $ $ $ $
$S$$
$
$ K_ORD File for Milk Cow Feeding Regime: Commercial Cow 1
$
$ This regime is for a commercial dairy cow in the Yakima area using the

$ expert derived regime (Yakima) Irrigated-1.

$
$ W.T. Farris

$
$ October 19, 1993 r

$
$ $ $ S $ $ $ $ $ $-$ $ $ _ $ $ $ $ $ $ $ $ $ $ $ $ $ $ S $ _ $ $ $ $
$$$$
$
REPORT "cowcl.rpt"
DIET "cowcl.diet"

$
TITLE "KEYWORD File for Milk Cow Feeding Regime: Commercial Cow 1"

USER "Paul W. Eslinger"
$
SEED 5353

FOODS 8

SEASONS 5

REALIZAT 100

S
$ WINTER

FOOD "Winter" "ALFALFA" 6 8.0 9.5 11

FOOD "Winter" "GRAIN" 6 0.4 1.5 2.6

FOOD "Winter" "GRASSHAY" 1 0

FOOD "Winter" "MANGER" 2 0 2

FOOD "Winter" "PASTURE" 1 0

FOOD "Winter" "SILAGE" 1 0

FOOD "Winter" "WATER'• 6 22 61 122

FOOD "Winter" "DIRT" 6 1 2 4

CONSTRAIN "Winter" 10 12

$
$ SPRING

FOOD "Spring" "ALFALFA" 6 1.8 2.9 4.0

FOOD "Spring" "GRAIN" 6 0.4 1.5 2.6

FOOD "Spring" "GRASSHAY" 1 0

FOOD "Spring" "MANGER" 2 0 1

FOOD "Spring" "PASTURE" 6 5.5 6.6 7.7

FOOD "Spring" "SILAGE" 1 0

FOOD "Spring" "WATER" 6 25 68 136

FOOD "Spring" "DIRT" 6 0.5 1 1.5

CONSTRAIN "Spring" i0 12
S
$SUMMER
FOOD "Summer" "ALFALFA" 6 0.6 1.2 1.8

FOOD "Summer" "GRAIN" 6 0.4 I. 5 2.6

FOOD "Summer" "GRASSHAY" I 0

FOOD "Summer" "MANGER" 2 0 1

FOOD "Summer" "PASTURE" 6 7.2 8.3 9.4 •

FOOD "Summer" "SILAGE" i 0

FOOD "Summer" "WATER" 6 28 75 149

FOOD "Summer" "DIRT" 6 0.25 0.5 1

CONSTRAIN "Summer" I0 12

$
$Early Fall
FOOD "Early Fall" "ALFALFA" 6 1.8 2.9 4.0

FOOD "Early Fall" "GRAIN" 6 0.4 1.5 2.6

FOOD "Early Fall" "G}ASSHAY" 1 0

FOOD "Early Fall" "MANGER" 2 0 1.5

FOOD "Early Fall" "PASTURE" 6 5.5 6.6 7 7

FOOD "Early Fall" "SILAGE" 1 0

FOOD "Early Fall" "WATER" 6 25 68 136

FOOD "Early Fall" "DIRT" 6 0.5 1 1.5
CONSTRAIN "Early Fall" 10 12

I , , _
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$
$ Late Fall
FOOD "Late Fall" "ALFALFA" 6 3.6 4.7 5.8
FOOD "Late Fall" "GRAIN" 6 0.4 1.5 2.6

FOOD "Late Fall" "GRASSHAY" 1 0
FOOD "Late Fall" "MANGER" 2 0 2
FOOD "Late Fall" "PASTURE" 1 0
FOOD "Late Fall" "SILAGE" 6 3.6 4.7 5.8
FOOD "Late Fall" "WATER" 6 22 61 122
FOOD "Late Fall" "DIRT" 6 1 2 4
CONSTRAIN "Late Fall" 10 12

$
END
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ADIETP 1.0

Last Modified on 28 Jul 1993

Animal Diet File Generation Program

Hanford Environmental Dose Reconstruction Project

Battelle, Pacific Northwest Laboratories

Richland, Washington

Current Run ID = 931021085308 User Name = Paul W. Eslinger

System Date = 10-21-93 System Time = 08:53:08

*******************************************************************************

The software used to generate this output is experimental

and has not been formally tested or peer reviewed.

Review Signa6ures

Input Prepared By: Date:

Input Reviewed By: Date:

********************************************************************************

Problem definition
********************************************************************************

Title: KEYWORD File for Milk Cow Feeding Regime: Commercial Cow 1
4

Data has been defined for:

5 Seasons

8 Foods

100 Rea_%izations



I

The distribution type is Triangular
The minimum is 8.0000E.00
The mode is 9.5000E+00
The maximum is 1.1000E+01

Definition for variable SEASONI_DIRT

The distribution type is Triangular
The minimum is 1.0000E+00
The mode is 2.0000E+00
The maximum is 4.0000E+00

i

Definition for variable SEASONI_GRAIN
The distribution type is Triangular
The minimum as 4.0000E-01
The mode is 1.5000E+00

The maximum is 2.6000E+00

Definition for variable SEASONI_GRASSHAY
The distribution type is Constant
The constant value is 0.0000E+00

Definition for variable SEASONI_MANGER
The distribution type is Uniform
The lower limit is 0.0000E+00

The upper limit is 2.0000E+00

Definition for variable SEASONI_PASTURE
The distribution type is Constant
The constant value is 0.0000E+00

Definition for variable SEASONI_SILAGE
The distribution type is Constant
The constant value is 0.0000E+00

Definition for variable SEASONI_WATER
The distribution type is Triangular
The minimum is 2.2000E+01
The mode is 6.1000E+01
The maximum is 1.2200E+02

Consumption constrained between 1.000E+01 and 1.200E.01
Summed over ALFALFA, GRAIN, GRASSHAY, PASTURE, and SILAGE

Food definitions for season: Spring
********************************************************************************

Definition for variable SEASON2_ALFALFA

The distribution type is Triangular
The minimum is 1.8000E+00
The mode is 2.9000E+00
The maximum is 4.0000E+00

e

Definition for variable SEASON2_DIRT

The distribution type is Triangular
The minimum is 5.0000E-01_

The mode is 1.0000E+00
The maximum is 1.5000E+00

Definition for variable SEASON2_GRAIN

The distribution type is Triangular
The minimum is 4.0000E-01
The mode is 1.5000E+00
The maximum is 2.6000E+00

Definition for variable SEASON2_GRASSHAY

The distribution type is Constant
The constant value is 0.0000E+00
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Definition for variable SEASON2_MANGER
The distribution type is Uniform
The lower limit is 0.0000E+00

The dpper limit is 1.0000E+00

Definition for variable SEASON2_PASTURE
The distribution type is Triangular
The minimum is 5.5000E+00
The mode is 6.6000E+00

The maximum is 7.7000E+00 p

Definition for variable SEASON2_SILAGE

The distribution type is Constant
The constant value is 0.0000E+00

Definition for variable SEASON2_WATER
The distribution type is Triangular
The minimum is 2.5000E+01
The mode is 6.8000E+01
The maximum is 1.3600E+02

Consumption constrained between 1.000E+01 and 1.200E+01
Summed over AIJFALFA, GRAIN, GRASSHAY, PASTURE, and SILAGE

Food definitions for season: Summer
********************************************************************************

Definition for variable SEASON3_ALFALFA
The distribution type is Triangular
The minimum is 6.0000E-01
The mode is 1.2000E+00
The maximum is 1.8000E+00

Definition for variable SEASON3_DIRT
The distribution type is Triangular
The minimum is 2.5000E-01
The mode is 5.0000E-01
The maximum is 1.0000E+00

Definition for variable SEASON3_GRAIN
The distribution type is Triangular
The minimum is 4.0000E-01
The mode is 1.5000E+00
The maximum is 2.6000E+00

Definition for variable SEASON3_GRASSHAY
The distribution type is Constant
The constant value is 0.0000E+00

Definition for variable SEASON3_MANGER
The distribution type is Uniform •
The lower limit is 0.0000E+00

The upper limit is 1.0000E+00

Definition for variable SEASON3_PASTURE
The distribution type is Triangular
The minimum is 7.2000E+00
The mode is 8.3000E+00
The maximum is 9.4000E+00

t

Definition for variable SEASON3_SILAGE
The distribution type is Constant
The constant value is 0.0000E_00

Definition for 'variable SEASON3_WATER
The distribution type is Triangular



The minimum is 2.8000E.01

The mode is 7.5000E.01
The maximum is 1.4900E+02

Consumpt'ion constrained between 1.000E+01 and 1.200E.01
Sun_ed over ALFALFA, GRAIN, GRASSHAY, PASTURE, and SILAGE

Food definitions for season: Early Fall
Q *********************************************************************************

Definition for variable SEASON4_ALFALFA

The distribution type is Triangular
The minimum is 1.8000E.00
The mode is 2.9000E+00
The maximum is 4.0000E+00

Definition for variable SEASON4_DIRT
The distribution type is Triangular
The minimum is 5.0000E-01
The mode is 1.0000E+00
The maximum is 1.5000E+00

Definition for variable SEASON4_GRAIN

The distribution type is Triangular
The minimum is 4.0000E-01
The mode is 1.5000E+00

The maximum is 2.6000E+00

Definition for variable SEASON4_GRASSHAY

The distribution type is Constant
The constant value is 0.0000E+00

Definition for variable SEASON4_MANGER
The distribution type is Uniform
The lower limit is 0.0000E+00

The upper limit is 1.5000E+00

Definition for variable SEASON4_PASTURE
The distribution type is Triangular
The minimum is 5.5000E+00
The mode is 6.6000E+00
The maximum is 7.7000E+00

Definition for variable SEASON4_SILAGE
The distribution type is Constant
The constant value is 0.0000E+00

Definition for variable SEASON4_WATER
The distribution type is Triangular
The minimum is 2.5000E+01
The mode is 6.8000E+01

Q The maximum is 1.3600E+02

Consumption constrained between 1.000E+01 and 1.200E+01
Summed over ALFALFA, GRAIN, GRASSHAY, PASTURE, and SILAGE

*********************************************************************************

Food definitions for season: Late Fall
********************************************************************************

Definition for variable SEASON5_ALFALFA
The distribution type is Triangular
The minimum is 3.6000E.00
The mode is 4.7000E.00
The maximum is 5.8000E.00



Definition for variable SEASONS_DIRT
The dlstribution type is Triangular

The minimum is 1.0000E+00
The mode is 2.0000E.00
The n_aximum is 4.0000E.00

Definition for variable SEASON5_GRAIN
The distribution type is Triangular
The minimum is 4.0000E-01
The mode is 1.5000E+00
The maximum is 2.6000E.00

Definition for variable SEASON5_GRASSHAY
The distribution type is Constant
The constant value is 0.0000E+00

Definition for variable SEASON5_MANGER
The distribution type is Uniform
The lower limit is 0.0000E+00

The upper limit is 2.0000E+00

Definition for variable SEASON5_PASTURE
The distribution type is Constant
The constant value is 0.0000E+00

Definition for variable SEASON5_SILAGE
The distribution type is Triangular
The minimum is 3.6000E+00
The mode is 4.7000E+00
The maximum is 5.8000E+00

Definition for variable SEASON5_WATER
The distribution type is Triangular
The minimum is 2.2000E+01
The mode is 6.1000E+01
The maximum is 1.2200E+02

Consumption constrained between 1.000E+01 and 1.200E+01
Summed over ALFALFA_ GRAIN, GRASSHAY, PASTURE, and SILAGE

Summary statistics for season: Winter
********************************************************************************

Food Average St. Dev. Minimum Median Maximum

ALFALFA 9.4484E+00 5.0559E-01 8.0920E+00 9.4528E+00 1.0755E+01
DIRT 2.3266E+00 6.1648E-01 1.1721E+00 2.2678E+00 3.7974E+00

GRAIN 1.4985E+00 4.1303E-01 6.9959E-01 1.4670E+00 2.5356E+00
GRASSHAY 0.0000E+00 0.0000E+00 0.0000E.00 0.0000E+00 0.0000E+00
MANGER 9.7215E-01 5.4959E-01 5.5746E-03 9.2972E-01 1.9656E+00
PASTURE 0.0000E+00 0.0000E.00 0.0000E+00 0.0000E+00 0.0000E.00
SILAGE 0.0000E.00 0.0000E.00 0.0000E.00 0.0000E+00 0.0000E+00
WATER 6.9222E+01 2.1340E+01 2.8232E+01 6.7337E+01 1.1501E+02 e
Sum 1.0947E+01 5.2883E-01 1.0002E+01 1.0981E+01 1.1957E+01

************e*******************************e******e*******e******************** 4

Summary statistics for season: Spring
********************************************************************************

Food Average St. Dev. Minimum Median Maximum
ALFALFA 2.8736E+00 3.9235E-01 2.0493E+00 2.8667E.00 3.7322E+00
DIRT 1.0134E+00 2.0988E-01 5.5422E-01 1.0092E+00 1.4687E+00
GRAIN 1.5405E.00 4.5744E-01 5.0'_95E-01 1.5464E+00 2.5781E.00
GRASSHAY 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
MANGER 4.7566E-01 2.8621E-01 9.3674E-03 4.6314E-01 9.9718E-01
PASTURE 6.6105E.00 4.0968E-01 5.5601E+00 6.6337E+00 7.5296E+00
SILAGE 0.0000E+00 0.0000E.00 0.0000E+00 0.0000E+00 0.0000E+00



I

WATWR 7. e477E+Ol 2.2733E+01 3.3974E+01 7.736eE+01 1.2eosE+02
Sum 1.1025E_01 S.i974E-01 1.0001E+01 1.0998E.01 1.1965E+01

ee*t**e_t*t*****tt**e*et_t*e*****_**ee**e**eet*e**te_**eee***_*te*_t*_te**t*Q*et

Su:m_ry statistics for season: Summer

Food Average St. Dev. Minimum Median Maximum
ALFALFA 1.2028E.00 2.3523E-01 6.7957E-01 1.1946E+00 1.7175E+00

t DIRT 5.7931E-01 1.5099E-01 2.8522E-01 5.6821E-01 9.1906E-01
GRAIN 1.4903E+00 4.0930E-01 5.4275E-01 1.4918E+00 2.3746E+00
GRASSHAY 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
MANGER 5.2180E-01 2.8906E-01 1.7083E-02 5.3694E-01 9.9720E-01

m PASTURE 8.2848E+00 4.2001E-01 7.2672E+00 8.2784E+00 9.1928E+00

SILAGE 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
WATER 8.4216E+01 2.4188E+01 3.3504E+01 8.3133E+01 1.3987E+02
Sum 1.0978E+01 5.0406E_01 1.0038E+01 1.0931E+01 1.1973E+01

"

********************************************************************************

Summary statistics for season: Early Fall
********************************************************************************

Food Average St. Dev. Minimum Median Maximum
ALFALFA 2.9491E+00 4.2693E-01 2.0253E+00 2.9173E+00 3.8631E+00
DIRT 9.7893E-01 2.1109E-01 5.2962E-01 9.8998E-01 1.4441E+00
GRAIN 1.5152E+00 4.3067E-01 5.2936E-01 1.5344E+00 2.5412E+00
GRASSHAY 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
MANGER 7.7418E-01 4.4842E-01 9.9449E-04 7.4148E-01 1.4995E+00
PASTURE 6.5797E+00 3.9577E-01 5.6612E+00 6.5784E+00 7.6461E+00
SILAGE 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
WATER 7.9690E+01 2.3072E+01 3.0610E+01 7.7885E+01 1.3232E+02
Sum 1.1044E+01 5.1454E-01 1.0014E+01 1.1048E+01 1.1982E+01

********************************************************************************

Summary statistics for season: Late Fall
********************************************************************************

Food Average St. Dev. Minimum Median Maximum
ALFALFA 4.7106E+00 3.8227E-01 3.9799E+00 4.7210E+00 5.5833E+00
DIRT 2.3594E+00 5.8622E-01 1.2388E+00 2.2988E+00 3.7846E+00
GRAIN 1.5104E+00 4.0955E-01 6.5938E-01 1.5026E+00 2.4777E+00
GRASSHAY 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
MANGER 9.5546E-01 5.9250E-01 1.2681E-02 9.7236E-01 1.9882E+00
PASTURE 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
S_LAGE 4.6665E+00 3.9242E-01 3.6301E+00 4.6166E+00 5.5384E+00
WATER 6.9392E+01 2.0905E+01 2.6492E+01 6.8203E+01 1.1779E+02
Sum 1.0887E+01 5.0451E-01 1.0010E+01 1.0898E+01 1.1853E+01
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$
$ Baaed on the file V_DAT045 dated 8131193
$ This data file containa "boat estimatem" of the distribution
$ syst_of commercial freah leagy ve2etables in the 19-county
$ HEDR region
$
REPORT "vegdat 45. rpt"
FILE INDEX "vegdat45.idx"
FILE DATA .vegdat45.dat"
FILE ASCII .vegdat45.asc"
TITLE "Commercial leafy vegetable distribution for 1945"
USER "Paul W. Eslinger"

$
SEED 5555
REALIZAT i00 m
ENDHEAD
$
$================== ADAMS COUNTY
$
ITEM 614 615 616 617 618 619 620 621 622

641 642 643 644 645 646 647 648 649
650 673 674 675 676 677 678 679 680
703 704 705 706 707 708 709 710 730
731 732 733 734 735 736 737 759 760
761 762 763 764 765 766

FRACTION 914 2 .95 1.0
'ENDITEM

$
Im==wlmss=.=m._s==z ASOTIN COUNTY
$
ITEM 398 399 427 428 429 457 458 484 485

513 514 515
FRACTION 389 2 .85 1.0
ENDITEM

S
$======s=B1====zu== BENTON COUNTY
$
ITEM 322 352 353 354 355 356 357 379 380

381 382 383 384 385 408 409 410 411
412 413 414 438 439 440 441 442 465
466 467 468 494 495 496 497 524 525
526 527 551 552 553 554 580 581 582
583

FRACTION 438 2 .25 .55
FRACTION 444 2 .25 .55
FRACTION 389 2 .0 .45

ENDITEM
$
$================== COLUMBIA COUNTY
$
ITEM 394 395 396 423 424 425 452 453 454 455

478 479 480 481 482 507 508 509 510 537
538 539 540 564 565 566

FRACTION 389 2 .95 1.0 4
ENDITEM

$
$=================== DOUGLAS COUNTY
$ Consumers likely obtained Lettuce and Spinach from q
$ outside the HEDR study area in 1945.
$
$======_1========== FRANKLIN COUNTY
$
ITEM 443 444 469 470 471 472 498 499 500 501

502 528 529 530 _31 532 533 555 556 557
558 559 560 584 585 586 587 588 589 590
591 592

FRACTION 438 2 .40 .55

FRACTION 444 2 .40 .55
FRACTION 389 2 .0 .15



ENDITEM
$
$1o:::s:snm:msaa_am GARFIELD COUNTY
$
ITEM 397 426 456 483 511 512 541 542 543 544

567 568 569 570 596 597 598

FRACTION 389 2 .90 1.0
ENDITEM
$
$usmsansnmmssBmnm GRANT COUNTY

,$
ITEM 609 610 611 612 613 636 637 638 639 640

665 666 667 668 669 670 671 672'695 696
697 698 699 700 701 702 722 723 724 725

q 726 727 728 729 751 752 753 754 755 756

757 758 781 782 783 784 785 786 787 788
808 809 810 811 812 813 814 815 840 841
842 843 844 871 872 873 874 899 900 901
928 929 930 959 960 986 987

FRACTION 914 2 .90 1.0
ENDITEM

$
$:====:====::=:==:: KITTITAS COUNTY
$ Consumers likely obtained Lettuce and Spinach from
$ outside the HEDR study area in 1945.
$
$:::s:mn::.:s:::::: KLICKITAT COUNTY
$
ITEM 228 287 288 289 290 314 315 316 317 318

319 320 321 346 347 348 349 350 351
FRACTION 228 1 1.0
ENDITEM

$
Sz.::::z::m:::=:::: LINCOLN COUNTY
$
ITEM 789 790 791 792 793 794 795 796 797 816

817 818 819 820 821 822 823 824 845 846
847 848 849 850 851 852 853 875 876 877
878 879 880 881 882 883 902 903 904 905
906 907 908 909 910 931 932 933 934 935
936 937 938 939 961 962 963 964 965 966
967 968 969 988 989 990 991 993

FRACTION 914 2 .95 1.0
ENDITEM

$
$==::=:::===:=::::= SPOKANE COUNTY
$
ITEM 798 799 800 801 802 825 826 827 828 829

854 855 856 857 858 859 884 885 886 887
888 911 912 913 914 915 940 941 942 943
944 945 970 971 972 973 974 999 1000 1001

1028 1029 1030 1031 1058 1059 1060
FRACTION 914 1 1.0

8 ENDITEM

$
$:::::=:=::::==::=: WALLA WALLACOUNTY

ITEM 386 387 388 389 390 391 392 393 415 416
417 418 419 420 421 422 445 446 447 448
449 450 451 473 474 475 476 477 503 504
505 506 534 535 536 561 56_ 563

FRACTION 389 1 1.0
ENDITEM

$
$::::_:=:::=:::::=: WHITMAN COUNTY
$
ITEM 571 593 594 595 599 600 601 623 624 625

626 627 628 629 630 651 652 653 654 655
656 657 681 682 683 684 685 686 687 711

III inl ..... I -



Centimeter
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712 713 714 715 716 738 739 740 741 742

743 767 768 769 770 771 772 773

FRACTION 914 2 .95 1.0

ENDITEM

$
$================== YAKIMA COUNTY

$
ITEM 373 374 375 376 377 378 400 401 402 403

404 405 406 4a7 432 433 434 435 436 437

459 460 461 462 463 464 486 487 488 489

490 491 492 493 518 519 520 521 522 523
545 546 547 548 549 550 572 573 574 575

576 577 578 579 604 605 606 607 608 631

658 659

FRACTION 438 2 .00 .55

FRACTION 437 2 o00 .55

ENDITEM

$
$================== GILLIAM COUNTY

$
ITEM 58 59 60 61 62 63 89 90 91 92

93 115 116 117 118 119 144 145 146 147

148 175 176 177 178 202 203 204 205 231
232 233 234 260 261 262 263 264 291

FRACTION 228 2 .90 1.0

ENDITEM

$
$============== .... MORROW COUNTY

$
ITEM 35 36 37 38 39 64 65 66 67 68

94 95 96 97 98 120 121 122 123 124

125 149 150 151 152 153 154 179 180 181

182 183 184 206 207 208 209 210 211 235

236 237 238 265 266 267 268 292 293 294

295 323 324

FRACTION 389 2 .90 1.0

ENDITEM

$
$================== SHERMAN COUNTY

$
ITEM 57 88 143 174 201 229 230

FRACTION 228 2 .95 1.0

ENDITEM

$
$================== UMATILLA COUNTY

$
ITEM 40 41 42 43 44 69 70 71 72 73

99 100 101 102 103 126 127 128 129 155

156 157 158 159 160 185 186 187 188 189

190 191 192 212 213 214 215 216 217 218

219 220 239 240 241 242 243 244 245 246

247 248 249 269 270 271 272 273 274 275

276 277 278 279 296 297 298 299 300 301 4

302 303 304 305 306 325 326 327 328 329

330 331 332 333 334 335 336 358 359 360

361 362 363 364 365 366

FRACTION 389 2 .95 1.0

ENDITEM

$
END
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" RECIPE 1.1

Last Modified on 13 Oct 1993

Recipe File Generation Program
Hanford Environmental Dose Reconstruction Project

Battelle, Pacific Northwest Laboratories

Richland, Washington

Current Run ID = 931013165204 User Name = Paul W. Eslinger

System Date = 10-13-93 System Time = 16:52:04

********************************************************************************

The software used to generate this output has been

formally tested and peer reviewed according to

Battelle software control procedures.
Document Number: Task 2 Files Release Date: 10/12/93

Review Signatures

Input Prepared By: Date:

Input Reviewed By: Date:

********************************************************************************

Problem Definition
********************************************************************************

Title: Commercial leafy vegetable distribution for 1945

Keyword File: vegdat45.key

Report File : vegdat45.rpt

Data File : vegdat45.dat

Index File : vegdat45.idx

ASCII File : vegdat45.idx

Data definition for:

738 Total number of items in this recipe

3 Maximum number of contributors to any item

I00 Realizations to generate



Information for item number 614
********************************************************************************

Definition for variable Contributor_0914

The distribution type is Uniform
The lower limit is 9.5000E-01

The upper limit is 1.0000E+00
m

Summary statistics for item: 614

Contrib. Average St. Dev. Minimum Median Maximum
914 1.0000E+00 0.0000E+00 1.0000E+00 1.0000E+00 1.0000E+00

Information for item number 615
********************************************************************************

Definition for variable Contributor_0914

The distribution type is Uniform
The lower limit is 9.5000E-01

The upper limit is 1.0000E+00

Summary statistics for item: 615

Contrib. Average St. Dev. Minimum Median Maximum
914 1.0000E+00 0.0000E+00 1.0000E+00 1.0000E+00 1.0000E+00

Pages deleted here

Information for item number 443
********************************************************************************

Definition for variable Contributor_0438

The distribution type is Uniform
The lower limit is 4.0000E-01

The upper limit is 5.5000E-01

Definition for variable Contributor_0444

The distribution type is Uniform
The lower limit is 4.0000E-01

The upper limit is 5.5000E-01

Definition for variable Contributor_0389

The distribution type is Uniform
The lower limit is 0.0000E+00 a

The upper limit is 1.5000E-01

Summary statistics for item: 443

Contrib. Average St. Dev. Minimum Median Maximum
438 4.6403E-01 3.5311E-02 3.8911E-01 4.6227E-01 5.5200E-01

444 4.6418E-01 3.6845E-02 3.8239E-01 4.6624E-01 5.6161E-01

389 7.1787E-02 3.9659E-02 8.4323E-04 7.3632E-02 !.3320E-01



The distribution type is Uniform

The lower limit is 4.0000E-01

The upper limit is 5.5000E-01

Definition for variable Contributor_0444

The distribution type is Uniform
The lower limit is 4.0000E-01

The upper limit is 5.5000E-01

Definition for variable Contributor_0389

* The distribution type is Uniform
The lower limit is 0.0000E+00

The upper limit is 1.5000E-01

Summary statistics for item: 444

Contrib. Average St. Dev. Minimum Median Maximum
438 4.6397E-01 3.3317E-02 4.0347E-01 4.6337E-01 5.4150E-01

444 4.6412E-01 3.5658E-02 3.9655E-01 4.6347E-01 5.7627E-01

389 7.1910E-02 4.0174E-02 4.0461E-04 7.5290E-02 1.4752E-01

********************************************************************************

Information for item number 469
********************************************************************************

Definition for variable Contributor_0438

The distribution type is Uniform

The lower limit is 4.0000E-01
The upper limit is 5.5000E-01

Definition for variable Contributor_0444

The distribution type is Uniform
The lower limit is 4.0000E-01

The upper limit is 5.5000E-01

Definition for variable Contributor_0389

The distribution type is Uniform
The lower limit is 0.0000E+00

The upper limit is 1.5000E-01

Summary statistics for item: 469

Contrib. Average St. Dev. Minimum Median Maximum
438 4.6434E-01 4.0048E-02 3.8481E-01 4.6249E-01 5.5625E-01

444 4.6390E-01 3.4707E-02 3.9432E-01 4.6149E-01 5.5750E-01

389 7.1765E-02 3.9803E-02 3.2768E-04 7.1368E-02 1.4836E-01

*******************

Pages deleted here

*********************************************************************************

Information for item number 364
********************************************************************************

%

Definition for variable Contributor_0389

The distribution type is Uniform
The lower limit is 9.5000E-01

The upper limit is 1.0000E+00

Summary statistics for item: 364

Contrib. Average St. Dev. Minimum Median Maximum
389 1.0000E+00 0.0000E+00 1.0000E+00 1.0000E+00 1.0000E+00

, ....
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Information for item number 365
********************************************************************************

Definition for variable Contributor_0389

The distribution type is Uniform
The lower limit is 9.5000E-01

The upper limit is i 0000E+00

Summary statistics for item: 365

Contrib. Average St. Dev. Minimum Median Maximum
389 1.0000E+00 0.0000E+00 1.0000E+00 1.0000E+00 1.0000E+00

Information for item number 366
********************************************************************************

Definition for variable Contributor_0389

The distribution type is Uniform
The lower limit is 9.5000E-01

The upper limit is 1.0000E+00

Summary statistics for item: 366

Contrib. Average St. Dev. Minimum Median Maximum
389 1.0000E+00 0.0000E+00 1.0000E+00 1.0000E+00 1.0000E+00
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$$$$SS$$$$$$$$$$S$$$$$$$CommentsSecton
S
$ DESCARTESKeywordFtle for the Users Gutde
$
$$$$$$$$$$$$$$$$$$$$$$$$Control Logtc Sectton

REPORT"fu11.rpt"
$
TITLE "Example Problemfor the DESCARTESUsers Guide"
USER"John Q. Publtc"
$
/EXECUTE
$
$ Nucllde definition
$
NUCL]DE"I131" 0.08625
$
$ Numberof realizations
$
REAL!ZAT!ONS100
$
$ Ftxed record length of SHUFFL-processedatr data files
$
SHUFFLE406 $ Use maxtmumof 16 and 6+4*(Numberof realizations)
$
$ Run ttme and ttme step control
$
STEPHONTH
T!HE 12:26:1944 12:31:1957
$
$ Nodesto tnclude tn the simulation
$
NODEALL
$
$$$$$$$$$$$$$$$$$$$$$$$$Btomassand Plant ProductSection
$
$ Input ftles from RATCHETvta SHUFFLE
$
AIR DEPOS!T"depo.44-57"
AIR CONCEN"conc.44-57"
$
$ Frost Date Ftles by year
$
FROST1944 "frost44.dat"
FROST1945 "frost45.dat"
FROST1946 "frost46.dat"
FROST1947 "frost47.dat"
FROST1948 "frost48.dat"
FROST1949 "frost49.dat"
FROST1950 "frost50.dat"
FROST1951 "frostS1.dat"
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FROST1952 "frost52.dat"
- FROST1953 "frostS3.dat"

FROST1954 "frost54.dat"
FROST1955 "frost55.dat'
FROST1956 "frost56.dat"
FROST1957 "frostS7.dat"
$
$ F|les for sensitivity analysts
$
FILE PLANTS"plants.dat"
$
$ Stochastic parameters for plants
$
STOCHASTICALPHA 2 1.0 4.0
STOCHASTICLAHLEACH2 4E-6 5E-3
STOCHASTICLAHPERC 2 0.14 0.91375
STOCHASTICLAHSPLSH1 0
STOCHASTICLA_EATH 6 0.0347 0.0495 0.0866
STOCHASTICCR 4 0.01 0.25
STOCHASTICFTRANS 4 0.01 O.2
STOCHASTICIlL 8-7.155 0.301 TRUNCATE0.01 0.99
STOCHASTICVDEPOS 2 8.64E+1 2.59E+3
$
SEEOPLANTS110564
$
$ A|r deposttJon medJa
$
COHPUTEAIRDEP
FILE AIRDEP"depostt.med"
$
$ AJr concentration medJa
$
COHPUTEAIRCON
FILE AIRCON"concen.med"
$
$ Stochastic parameters for sotl
$
STOCHASTICRHOUSL2 1.10 1.45
STOCHASTICRHORZ2 186 230
$

, $ Sotl medta: Upper layer
$
COHPUTESOILUP
FILE SOILUP"sotlup.medm

" SEEDSOILUP10000
$
FILE USLRATIO"ctderusl.dat"
$
$ Sotl medta: Root zone media
$
COMPUTESOILROOT
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FILE SOILROOT"sotlroot.med"
SEEDSOILROOT10000 ,
$
$ Sagebrushmedia
$
COMPUTESAGEBRUS "-
FILE SAGEBRUS"sagebrush.med"
STOCHASTICKS SAGEBRUS1 0.09
STOCHASTICKG SAGEBRUS1 O.15
STOCHASTICBMINSAGEBRUS1 0.008
STOCHASTICBHAXSAGEBRUS6 0.008 0.01 0.052
SEEDSAGEBRUS10000
$
$ A1fal fa medta
$
COMPUTEALFALFA
FILE ALFALFA"alfalfa.reed"
SEEDALFALFA10000
HARVESTALFALFA166 3 -7 7 $ Beck, et al, Page60
HARVESTALFALFA2111 3 -7 7
HARVESTALFALFA3156 3 -7 7
STOCHASTICKS ALFALFA1 O.15
STOCHASTICKG ALFALFA1 0.27
STOCHASTICBIqlHALFALFAI 0.01
STOCHASTICBHAXALFALFA6 0.07 0.2 0.4
$
$ Grain media
$
COlqPUTEGRAIN
FILE GRAIN"gratn.med"
HARVESTGRAIN116 3 -30 30 $ Averagedate near August 1
STOCHASTICKS GRAIN1 0.08
STOCHASTICKG GRAIN1 0.12
STOCHASTICBHIHGRAIN1 0.01
STOCHASTICBI4/L1(GRAIN6 0.09 0.14 0.3
SEEDGRAIN10000
$
$ Grasshay media
$
COMPUTEGRASSHAY
FILE GRASSHAY"grasshay.med"
HARVESTGRASSHAY100 3 -7 7 $ Beck, et al, Page62
STOCHASTICKS GRASSHAY1 0.09
STOCHASTICKG GRASSHAY1 0.12
STOCHASTICBMINGRASSHAY1 0.03
STOCHASTICBHAXGRASSHAY6 0.1 0.3 0.6
SEEDGRASSHAY10000
$
$ Pasture media
$
COMPUTEPASTURE
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FILE PASTURE"pasture.med"
- STOCHASTICKS PASTURE1 0.09

STOCHASTICKG PASTURE10.12
STOCHASTICBHINPASTURE1 0.04
STOCHASTICBHAXPASTURE6 0.1 0.3r 0.7

4
SEEDPASTURE10000
$
$ Stlage med|a
$
COHPUTESILAGE
FILE SILAGE"s|lage.med"
HARVESTSILAGE14 $ Beck, et at, Page62
STOCHASTICKS $1LAGE10. 09
STOCHAST]CKG S!LAGE10.12
STOCHASTICBHINSILAGE1 0.01
STOCHASTICBHAXSILAGE60.1 0.3 0.6
SEEDSILAGE10000
$
$ Frutt medta
$
COHPUTEFRUIT
FILE FRUITIN"fru|ttn.med"
FILE FRUTTOT"fru|tot.med"
STOCHASTICKS FRUIT I 0.07
STOCHASTICKG FRUIT 1 0.09
STOCHASTICBHINFRUIT 1 0.27
STOCHASTICBHAXFRUIT6 0.3 0.54 2.0
HARVESTFRUIT 152 304 $ Seasonts June 1 to October 31
SEEDFRUIT 10000
$
$ Vegetables: Leafy (tnner and outer) media
$
COHPUTELVEG
FILE LVEGIN"lvegtn.med"
FILE LVEGOT"lvegot.med"
HARVESTVEGLEAFY121 288 $ Seasonts May ] to October 15
STOCHASTICKS LEAFYVEG 1 0.07
STOCHASTICKGLEAFYVEG 1 0.11
STOCHASTICBHIN LEAFYVEG1 0.01
STOCHASTICBHAXLEAFYVEG6 0.07 0.2 0.6

, SEEDLVEG10000
$
$ Vegetables: Other medta
$

" COHPUTEVEGOTH
FILE VEGOTH"otherveg.med"
HARVESTVEGOTHER135 288 $ Seasonts Hay 15 through October 15
STOCHASTICKS OTHERVEG1 0.08
STOCHAST!CKG OTHERVEG1 o.og
STOCHASTICBHINOTHERVEG1 0.01
STOCHASTICBHAXOTHERVEG6 0.17 0.5 1.2
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SEEDVEGOTH10000
$
$$$$$$$$$$$$$$$$$$$$$$$$Antmal Products Sectton
$
$ Ftles for sensitivity analys|s
$
FILE ANIMAL"antmal.datn
$
$ SeasonDate Ftles for triggering Animal FeedtngSeasons
$
SOATE1944 'season.dat"
SDATE1945 "season.dat"
SDATE1946 "season.dat"
SDATE1947 "season.dat"
SDATE1948 "season.dat"
SDATE1949 "season.dat*
SDATE1950 "season.dat"
SDATE19F1 "season.dat"
SDATE1952 mseason.dat"
SDATE1953 "season.dat"
SDATE1954 "season.dat"
SDATE1955 "season.dat"
SDATE1956 "season.dat"
SDATE1957 "season.dat"
$
$ Water dtlutton factors - commonto all antmals
$
STOCHASTICWATER6 0.6 1.0 5.0
DIRT fractions: 0.1 upper sotl layer, 0.9 from root zone
TRANSITseasondates are 14 and 14 days long
$
$ Randomseed for nonspectftc medtastochasttcs
$
SEEDANIMAL666
$
$ Poultry medta
$
COMPUTEPOULTRY
FILE POULTRY"poultry.reed"
DIET POULTRY1944 "poultrydtet.dtet"
DIET POULTRY1945 "poultrydiet.diet"
DIET POULTRY1946 "poultryd|et.dtet"
DIET POULTRY1947 "poultrydtet.diet"
DIET POULTRY1948 "poultrydtet.diet"
DIET POULTRY1949 "poultrydiet.dtet"

- DIET POULTRY1950 "poultrydtet.dtet,
DZETPOULTRY1951 "poultrydtet.dtet"
DIET POULTRY1952 "poultryd|et.dtet"
DZETPOULTRY1953 "poultrydtet.dtet"
DZETPOULTRY1954 "poultryd|et.dtet"
DIET POULTRY1955 "poultrydtet.diet"

i i , ,, rr
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DIET POULTRY1956 ,poultrydtet.dtet"
DIET POULTRY1957 ,poultrydtet.d|et"
STOCHASTICTFPOUL2 0.004 0.094
SEED_OULTRYlZ3456
S

" $ Eggs medta (uses poultry d!et ftles)
$
COMPUTEEGGS
FILE EGGS"eggs.med"
STOCHASTICTFEGGSZ 1.5 6
SEEDEGGS441144
$
$ Beef medta
S
COMPUTEBEEF
FILE BEEF"beef.med"
DIET BEEF1944 "beefdtet.dtet"
DIET BEEF1945 "beefdtet.dtet"
DIET BEEF1946 "beefdtet.dtet"
DIET BEEF1947 "beefdtet.dtet"
DIET BEEF1948 "beefdiet.dtet"
i_IETBEEF1949 "beefdtet.dtet"
DIET BEEF1950 "beefdtet.dtet"
DIET BEEF1951 "boefdtet.dtet"
DIET BEEFlgBZ "beefdtet.dtet"
DIET BEEF1953 "beefdtet.dtet"
DIET BEEF1954 "beefdtet.dtet"
DIET BEEF1955 "beefdtet.dtet"
DIET BEEF1956 "beefdtet.dtet"
DIET BEEF1957 "beefdiet.dtet"
STOCHASTICTFEEEF2 0.004 0.054
SEEDBEEF12345
$
$ Goat mtlk medta
S
COMPUTEGOAT
FILE GOAT"goat.reed"
DIET GOAT1944 "goatdtet.dtet"
DIET GOAT1945 "goatdtet.diet"
DIET GOAT1946 "goatdtet.dtet"

, DIET GOAT1947 "goatdtet.dtet"
DIET GOAT1948 "goatdiet.dtet"
DIET GOAT1949 ,goatdtet.dtet"
DIET GOAT1950 "goatdtet.dtet"

" DIET GOAT1951 "goatdtet.dtet"
DIET GOAT1952 "goatdtet.dtet"
DIET GOAT1953 "goatdtet.dtet"
DIET GOAT1954 "goatdtet.dtet"
DIET GOAT1955 ,goatdtet.dtet"
DIET GOAT1956 ,goatdtet.dtet"
DIET GOAT1957 ,goatdtet.d|et"
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STOCHASTICTFGOAT8 -0.699 0.32222 TRUNCATE0.01 0,99
SEEDGOAT5225
S *
$ Individual cowmilk transfer coefftc|ent
S
STOCHASTICTFMILKIN9 -4.68855 0.74157 TRUNCATE0.01 0.99
SEEDTFCWIN9009
S
$ Mt]k med|a for Individual cowon bac_ard feedtng regtme 1
S
COMPUTEMREGIIND
FILE MREGIIND"m]lkl] .reed"
SEEDMREG1154412
$
DIET MILKREGI1944 "cowbyl.dtet"
DIET MILKREGI1945 "cowbyl.dtet"
DIET MILKREG11946 "cowbyl.dtet"
DIET MILKREG11947 "cowbyl.dtet"
DIET MILKREGI1948 "cowbyl.dtet"
DIET MILKREG11949"cowbyl.dtet"
DIET MILKREG11950 "cowbyl.dtet"
DIET MILKREG11951 "cowbyl.dtet"
DIET MILKREG11952 "cowbyl.dtet"
DIET MILKREG11953 "cowbyl.dtet"
DIET MILKREG11954 "cowbyl.dtet"
DIET MILKREGI1955 "cowbyl.dtet"
DIET MILKREGI]956 "cowbyl.dtet"
DIET MILKREG11957 "cowbyl.dtet"
$
$ Mtlk india for Individual cowon backyard feedtng regtme 2

• S
COMPUTEMREG2IND
FILE MREG2IND"e_lk21.med"
SEEDMREG2254412
S
DIET MILKREG21944 "cowby2.dtet"
DIET MILKREG21945 "cowby2.d|et"
DIET MILKREG21946 "cowby2.dtet"
DIET MILKREG21947 "cowby2.dtet"
DIET MILKREG21948 "cowby2.dtet"
DIET MILKREG21949 "cowby2.dtet"
DIET MILKREG21950 "cowby2.dtet"
DIET MILKREG21951 "cowby2.dtet"
DIET MILKREG21952 "cowby2.dtet"
DIET MILKREG21953 "cowby2.dtet"
DIET MILKREG21954 "cowby2.dtet"
DIET MILKREG21955 "cowby2.dtet"
DIET MILKREG21956 "cowby2.dtet"

" DTETMILKREG21957 "cowby2.dtet"
S
$ Milk media for Individual cowon backyard feedtng regtme 3
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$
,_ COIIPUTEHREG31ND

FILE IIREG3IND"mtlk31.l_i"
SEEDItREG3354413

__ HILKREG31944 "cowby3.dtet"

4

HILKREG31945 "covroy3.dtet"
DIET HILKREG31946 "coM)y3.dtet"
DIET HILKREG31947 "cotroy3.dtet"
DIET HILKREG31948 "covroy3.d|et"
DIET HILKREG31949 "cotroy3.dtet"
DIET HiLKREG31950 "¢owby3.d|et"
DIET ItlLKREG31951 "cowby3.dtet"
DIETHILKREG31952 "cowby3.dtet"
DIET HILKREG31953 "cowby3.diet"
DIET HILKREG31954 "cowby3.dtet"
DIET HILKREG31955 "cowby3.diet"
DIET HILKREG31956 "cowby3.dtet"
DIET HILKREG31957 "cowby3.dtet"
$
$ Htlk med|a for |ndivtdual cowon bac_ard feeding regime 4
$
COHPUTEHREG4IND
FILE HREG4IND "rot1k41.reed"
SEEDtIREG4454414
$
DIET HILKREG41944 "¢owby4.dlet"
DIET HILKREG41945 "cowby4.diet"
DIET HILKREG41946 "cowby4.dtet"
DIET HILKREG41947 "cowby4.diet"
DIET HILKREG41948 "cowby4.dtet"
DIET IIILKREG41949 "cowby4.dtet"
DIET HILKREG41950 "cowby4.dtet"
DIET HILKREG41951 "cowby4.dtet"
DIET HILKREG41952 "¢owby4.dtet"
DIET HILKREG41953 "cowby4.dtet"
DIET HILKREG41954 "¢owby4.diet"
DIET HILKREG41955 "cowby4.dtet"
DIET HILKREG41956 "cowby4.dtet"
DIET HILKREG41957 "cowby4.diet"
$
$ Distribution for herd cowmilk transfer coefficients
$
STOCHASTICTFHILKHD7 0.012 0.002 TRUNCATE0.01 0.99

" SEEDTFCWHD9009
$
$ Mtlk medta for herd cowon comerctal feedtng regtme 1

_ COIIPUTE,HREG1HRD
FILE HREG1HRD"mtlklh.md"
SEEDHREG1154412

_
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$
DIET HILKREG11944 "cowcl.dtet"
DIET HILKREGI1945 "cowcl.dtet"
DIET MILKREG11946 "cowcl.dtet"
DIET HILKREG11947 "cowcl.dtet"
DIET HILKREGI1948 "cowcl.dtet"
DIET HILKREG11949 "cowcl.dtet"
DIET HILKREG1I950 "cowcl.dtet"
DIET HILKREG11951 "cowcl.dtet"
DIET HILKREG11952 "cowcl.dtet"
DIET HILKREG)1953 "cowcl.dIet"
OIETHILKREG11954 "cowcl.dIet"
DIET HILKREG11955 "cowcl.dtet"
DIET MILKREG11956 "cowcl.dtet"
DIET HILKREG11957 "cowcl.dtet"
$
$ Htlk media for herd cowon commercta]feeding regime 2
$
COHPUTEMREG2HRD
FILE MREG2HRD"mtlk2h.med"
SEEDHREG2254412
$
DIET HILKREG21944 "cowc2.dIet"
DIET HILKREG21945 "cowc2.dtet"
DIET HILKREG21946 "cowc2.dIet"
DIET HILKREG21947 "cowc2.dtet"
DIET HILKREG21948 "cowc2.dtet"
DIET HILKREG21949 "cowc2.dIet"
DIET HILKREG21950 "cowc2.dtet"
DIET HILKREG21951 "cowc2.dtet"
DIET HILKREG21952 "cowc2.dtet"
DIET HILKREG21953 "cowc2.dIet"
DIET HILKREG21954 'cowc2.dtet"
DIET HILKREG21955 "cowc2.dtet"
DIET HILKREG21956 "cowc2.dIet"
DIET HILKREG21957 "cowc2.dtet"
$
$ HIlk media for herd cowon commercialfeeding regime 3
$
COf4PUTENREG3HRD
FILE HREG3HRD"m|lk3h.med"
SEEDHREG3354413
$
DIET HILKREG31944 "cowc3.dtet"
DIET HILKREG3)945 "cowc3.dtet"
DIET HILKREG31946 "cowc3.d|et"
DIET HILKREG31947 "cowc3.dtet"
DIET HILKREG31948 "cowc3.dtet"
DIET HILKREG31949 "cowc3.dtet"
DIET HILKREG31950 "cowc3.dtet"
DIET HILKREG31951 "cowc3.dlet"
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DIET MiLKREG31952 "cowc3.dtet"
DIET MILKREG31953 "cowc3.d|et"
DIET MILKREG31954 "cowc3.dtet"
DIET MILKREG31955 "cowc3.dtet"
DIET MILKREG31956 "cowc3.dtet"

" DIET MILKREG31957 "cowc3.dtet"
$
$ M|lk medta for herd cow on commerc|al feedtng regime 4
$
COMPUTEMREG4HRD
FILE MREG4HRD"mtlk4h.med"
SEEDMREG4454414
$
DIET MILKREG41944 "cowc4.dtet"
DIET MILKREG41945 "cowc4.dtet"
DIET MILKREG41946 "cowc4.d|et"
DIET MILKREG41947 "cowc4.dtet"
DIET MILKREG41948 "cowc4.dtet"
DIET MILKREG41949 "cowc4.dtet"
DIET MILKREG41950 "cowc4.d|etw
DIET MILKREG41951 "cowc4.d|et"
DIET MILKREG41952 "cowc4.dtet"
DIET MILKREG41953 "cowc4.d|et"
DIET MILKREG41954 "cowc4.dtet"
DIET MILKREG41955 "cowc4.dtet"
DIET MILKREG41956 "cowc4.dtet"
DIET MILKREG41957 "cowc4.dtet"
$
$$$$$$$$$$$$$$$$$$$$$$$$CreameryMtlk Sectton
$
$ Creamer|msacttve by year
$
CREAMERY1944 RANGE1 164
CREAMERY1945 RANGE1 164
CREAMERY1946 RANGE1 164
CREAMERY1947 RANGE1 164
CREAMERY1948 RANGE1 164
CREAMERY1949 RANGE1 164
CREAMERY1950 RANGE1 164
CREAMERY1951 RANGE1 164
CREAMERY1952 RANGE1 164
CREAMERY1953 RANGE1 164
CREAMERY1954 RANGE1 164
CREAMERY1955 RANGE1 164

" CREAMERY1956 RANGE1 164
CREAMERY1957 RANGE1 164

: $
$ Creamery ID's asstgned to unknownlocal creamery and the
$ m|lk from outstde the HEDRdomatn
$
GROCERYUNKNOWN165
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GROCERYOUTSIDE166
$
$ CreamHedta Section
$
COMPUTECREAM
SEEDCREAM8767.
FILE CREAM"creamery.reed"
$
$ Set of rectpes (by year) for the creameries that were acttve
$
RECIPEMTLKPRODINDEX1944 "¢mprodat44.tdx"J

RECIPEMTLKPRODDATA 1944 "cmprodat44.dat"
$
RECIPEMILKPRODINDEX1945 "cmprodat45.tdx"
RECIPEMILKPRODDATA 1945 "cmprodat45.dat"
$
RECIPEMILKPRODINDEX1946 "cmprodat46.tdx"
RECIPEMILKPRODDATA 1946 "cmprodat46.dat"
$
RECIPEMILKPRODINDEX1947 "cmprodat47.tdx"
RECIPEMILKPRODDATA 1947 "cmprodat47.dat"
$
RECIPEMILKPRODINDEX1948 "cmprodat48.tdx"
RECIPEMILKPRODDATA 1948 "cmprodat48.dat"
$
RECIPEMILKPRODINDEX1949 "cmprodat49.tdx"
RECIPEMILKPRODDATA 1949 ncmprodat49.dat"
$
RECIPEMILKPRODINDEX1950 "¢mprodat50.tdx"
RECIPEMILKPRODDATA 1950 "cmprodat50.dat"
$
RECIPEMILKPRODINDEX1951 "cmprodat51.tdx"
RECIPEMILKPRODDATA 1951 "cmprodat51.dat"
$
RECIPEMILKPRODINDEX1952 "cmprodat51.tdx"
RECIPEMILKPRODDATA 1952 "cmprodat51.dat"
$
RECIPEMILKPRODINDEX1953 "cmprodat51.tdx"
RECIPEMILKPRODDATA 1953 "cmprodat51.dat"
$
RECIPEMILKPRODINDEX1954 "cmprodat51.tdx"

-RECIPEMILKPRODDATA 1954 "cmprodat51.dat"
$
RECIPEMILKPRODINDEX1955 "cmprodatS1.1dx"
RECIPEMILKPRODDATA 1955 "cmprodat51.dat"
$_
RECIPEMILKPRODINDEX1956 "cmprodatS1.tdx"
RECIPEMILKPRODDATA 1956 "cmprodatSl.dat"
$
RECIPEMILKPRODINDEX1957 "cmprodatSl.tdx"
RECIPEMILKPRODDATA 1957 "cmprodatSl.dat"
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$
" $ Set of ftles for whtch feedtng regtmeswere acttve at

$ commerctmlmtlkproduction nodes
$
RECIPEMILKFEEDINDEX1944 "fregtmes.tdx"
RECIPEMILKFEEDDATA 1944 "fregiNs.dat"
$
RECIPEMILKFEEDINDEX1945 "fregtrms.tdx"
RECIPEMILKFEEDDATA 1945 Ufregtmes.dat"
$
RECIPEMILKFEEDINDEX1946 "fregtmes.tdx"
RECIPEMILKFEEODATA 1946 "fregtmes.dat"
$
RECIPEMILKFEEDINDEX1947 "fregtmes.tdx"
RECIPEMILKFEEDDATA 1947 'fregtmes.dat"
$
RECIPEMILKFEEDINDEX1948 "fregimes.ldx"
RECIPEMILKFEEDDATA 1948 "fregtmes.dat"
$
RECIPEMILKFEEDINDEX1949 "fregimes.ldx"
RECIPEMILKFEEDDATA 1949 "fregimes.dat"
$
RECIPEMILKFEEDINDEX1950 "fregimes.idx"
RECIPEMILKFEEDDATA 1950 "fregtmes.dat"
$
RECIPEMILKFEEDINDEX1951 'fregtmes.idx"
RECIPEMILKFEEDDATA 1951 "fregimes.dat"
$
RECIPEMILKFEEDINDEX1952 "fregtmes.idx"
RECIPEMILKFEEDDATA 1952 "fregtmes.dat"
$
RECIPEMILKFEEDINDEX1953 "fregimes.tdx"
RECIPEMILKFEEDDATA 1953 "fregimes.dat"
$
RECIPEMILKFEEDINDEX1954 "fregimes.tdx"
RECIPEMILKFEEDDATA 1954 "fregtmes.dat"
$
RECIPEMILKFEEDINDEX1955 "fregtmes.tdx"
RECIPEMILKFEEDDATA 1955 "freglmes.dat"
$
RECIPEMILKFEEDINDEX1956 "fregtmes.tdx"
RECIPEMILKFEEDDATA 1956 "fregtmes.dat"
$
RECIPEMILKFEEDINDEX1957 "fregimes.tdx"

" RECIPEMILKFEEDDATA 1957 "fregtmes.dat"
$
$$$$$$$$$$$$$$$$$$$$$$$$Grocery Milk Section
$
COMPUTEMILKGROC
SEEDMILKGROC3429.
FILE MILKGROC"grocery.med"
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S
$ Set of recfpes for the creameries that makeup grocery mtlk
$
RECIPEHILKDSTRINDEX1944 "cndat44. tdx"
RECIPEMILKI)STRDATA 1944 "cmdat44.dat"
$ *
RECIPEMILKDSTRINDEX1945 "cedat45.tdx"
RECIPEMILKi)STRDATA 1945 "cnKlat45.dat"
S
RECIPEMILKDSTRINDEX1946 "cedat46.tdx"
RECIPEMILKI)STRDATA 1946 "cmdat46.dat"
S
RECIPEMILKDSTRINDEX1947 "cedat47.tdx"
RECIPEMILKDSTRDATA 1947 "cmdat47.dat"
S
RECIPEMILKDSTRINDEX1948 "cnKlat48.tdx"
RECIPEMILKDSTRDATA 1948 "cnKlat48.dat"
S
RECIPEMILKI)STRINDEX1949 "cnKlat49.tdx"
RECIPEMILKDSTRDATA 1949 "cnKlat49.dat"
S
RECIPEMILKDSTRINDEX1950 "cmdatSO.tdx"
RECIPEMILKDSTRDATA 1950 "cmdatSO.dat"
S
RECIPEMILKDSTRINOEX1951 "cmdat51.tdx"
RECIPEMILKDSTRDATA 1951 "cmdat51.dat"
S
RECIPEMILKDSTRINDEX1952 "cmdat51.tdx"
RECIPEMILKDSTRDATA 1952 "cmdatS1.dat"
S
RECIPEMILKDSTRINDEX1953 "cedat51.tdx"
RECIPEMILKDSTRDATA 1953 "cndat51.dat"
S
RECIPEMILKDSTRINDEX1954 "cmdat51.tdx"
RECIPEMILKDSTRDATA 1954 "cmdat51.dat"
S
RECIPEMILKI)STRINDEX1955 "cmdatS1.tdx"
RECIPEMILKDSTRDATA 1955 "¢mclatSl.dat"
l
RECIPEMILKDSTRINDEX1956 "cnKlat51.tdx"
RECIPEMILKDSTRDATA 1956 "cmdat51.dat'

RECIPEMILKDSTRINDEX1957 "cndat51.tdx"
RECIPEMILKDSTRDATA 1957 "cmdat51.dat"
S
$$$$$$$$$$$$$$$$$5555555Conlnerc|al ]eafy Vegetables
$
$ Commercial )eafy vegetables medta
S
COMPUTELVEGCM
FILE LVEGINCM"'lveg'inc.wd"

.................... _ _ i II II '11 III I II IIIIIIII
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FILE LVEGOTCM"lvegotc.med"
$
SEEDLVEGCM10000
$
$ Rectpe f|les for the commercialdtstr|button system

" $
RECIPELEAFYVEGINDEX1944 "vegdat45.tdx"
RECIPELEAFYVEGDATA 1944 "vegdat45.dat"
S
RECIPELEAFYVEGINDEX1945 "vegdat45.tdx"
RECIPELEAFYVEGDATA 1945 "vegdat45.dat"
$
RECIPELEAFYVEGINDEXI946 "vegdat45.tdx"
RECIPELEAFYVEGDATA 1946 'vegdat45.dat"
$
RECIPELEAFYVEGINDEX1947 "vegdat45.tdx"
RECIPELEAFYVEGDATA 1947 "vegdat45.dat"
$
RECIPELEAFWEGINOEX1948 "vegdat45.tdx"
RECIPELEAFYVEGDATA 1948 "vegdatiS.dat"
S
RECIPELEAFYVEGINDEX1949 "vegdat45.tdx"
RECIPELEAFWEGDATA 1949 "vegdat45.dat"
$
RECIPELEAFYVE6INOEX1950 "vegdat45.tdx"
RECIPELEAFYVEGDATA 1950 "vegdat45.dat"
$
RECIPELEAFYVEGINDEX1951 "vegdatS1.4dx"
RECIPELEAFYVEGDATA 1951 "vegdat51.dat"
$
RECIPELEAFYVEGINOEX1952 "vegdatSl.tdx"
RECIPELEAFYVEGDATA 1952 "vegdatS1.dat"
$
RECIPELEAFYVEGINDEX1953 "vegdatS1.tdx"
RECIPELEAFYVEGDATA 1953 "vegdatS1.dat"
$
RECIPELEAFYVEGINDEX1954 "vegdatSl.tdx"
RECIPELEAFYVEGDATA 1954 "vegdat51.dat"
$
RECIPELEAFYVEGINDEX1955 "vegdatS1.tdx"
RECIPELEAFYVEGDATA 1955 "vegdatSl.dat'
$
RECIPELEAFYVEGINDEX1956 "vegdatSl.|dx"
RECIPELEAFYVEGDATA 1956 "vegdatSl.dat"

- $
RECIPELEAFYVEGINDEX1957 "vegdatS1.tdx"
RECIPELEAFYVEGDATA 1957 "vegdatSl.dat"
$
END
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DESCRT 1.3
Last Modified on 11 Jan 1994

Environmental Accumulation Analysis Program
Hanford Environmental Dose Reconstruction Project

Battelle, Pacific Northwest Laboratories
Richland, Washington

Current Run ID = 940125144537 User Name = John Q.. Public

System Date = 01-25-94 System Time = 14:45:37

_, *****************************************************************************

The software used to generate this output has been
formally tested and peer reviewed according to

Battelle software control procedures.
Document Number: Task 8 Files Release Date: 1/11/94

Review Signatures
-

Input Prepared By: ......._ .... Date: ,

Input Reviewed By: ................ Date:

==============-===:==:== Echo of the Problem Definition
==::::=l=|lllll=lllln=|=

Title: Example Problem for the DESCARTES Users Guide
_

The run starts on day 361 of 1944 and stops on day 365 of 1957

Time stepping increment is: MONTH
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Plant Growth and Nuclide Information

_tochastic information

Ikandom seed for media independent calculations: 110564.

Definition for variable ALPHA

The distribution type is Uniform
The lower limit is 1.0000E+00

The upper limit is 4.0000E+00

Definition for variable LAMLEACH
The distribution type is Uniform
The lower limit is 4.0000E-06

The upper limit is 5.0000E-03

I>efinition for variable LAMPERC

The distribution type is Uniform
The lower limit is 1.4000E-01

The upper limit is 9.1375E-01

[_efinition for variable LAMSPLSH

The distribution type is Constant
The constant value is 0.O000E+00

)efinition for variable LAMWEATH

The distribution type is Triangular
The minimum is 3.4700E-02
The mode is 4.9500E-02
The maximum is 8.6600E-02

!_efinition for variable CR

The distribution type is Loguniform (10)
The lower limit is 1.0000E-02

The upper limit is 2.5000E-01

_efinition for variable FTRANS ,
The distribution type is Loguniform'(10)
The lower llmlt°is 1.0000E-02

The upper limit is 2.0000E-01

Definition for variable ML

The distribution type is Lognormal (10).
The mean is -7.1550E+00
The standard deviation is 3.0100E-01

The lower probability truncation limit is 1.0000E-02
The upper probability truncation limit is 9.9000E-01

Definition for variable VDEPOS



The distribution type is Uniform
The lower limit is 8.6400E+01

,

The upper limit is 2.5900E+03

i_ile containing plant stochastic information
_'ame: p!ants.dat

b

Frost Date Information
L

_rost date library files
1944 : froet44.dat
1945 : froet45.dat
1946 : frost46.dat
1947 : frost47.dat
1948 : frost48.dat
1949 : frost49.dat
1950 : frostS0.dat
1951 : frost51.dat
1952 : frost52.dat
1953 : frost53.dat
1954 : froet54.dat
1955 : frost55.dat
1956 : frost56.dat
1957 : frost57.dat

;HUFFL air deposition file: depo.44-57
"_edia File: deposit.med
Tpper Soil Layer Ratio File: ciderusl.dat

_- l! #| l l| m|! ! #lm! _! m|#w| mmm||

Air Concentration Media

_HUFFL air concentration file: conc.44=57
?ledia file: concen.med

•-.--mwm_wm|mmml|n|mmlmmmmm||mm|mmm#wmm| m mlmmmemmm|wemm mmm w m| |w w m m mwm | |m mmmm| m _m m

Alfalfa Media

Media file: alfalfa.med
Random seed : I0000.



D_finition for variable BMAXALFALFA

The distribution type is Triangular
The minimum is 7.0000E-02
The mode is 2.0000E-01
The maximum is 4.0000E-01

'_,efinition for variable BMINALFALFA

The distribution type is Constant a
The constant value is 1.0000E-02

[_efinltion for variable KGALFALFA

The. distribution type is Constant
The constant value _s 2.7000E-01

!>efinition for variable KSALFALFA

The distribution type is Constant
The constant value is 1.5000E-01

'!'}lefirst alfalfa harvest is 66 days after frost with distribution

i_efinition for variable HARVESTALFALFA1

The distribution type is Discrete Uniform
The lower limit is -7
The upper limit is 7

,he second alfalfa harvest is 111 days after frost with distribution

_efinition for variable HARVESTALFALFA2
The distribution type is Discrete Uniform
The lower limit is -7

The upper limit is 7

_he third alfalfa harvest is 156 days after frost with distribution

z>efinition for variable HARVESTALFALFA3

The distribution type is Discrete Uniform
The lower limit is -7

The upper limit is 7

m

Beef Media

[_edia file: beef.med
l_andom seed : 12345. *

_afinition for variable TFBEEF
The distribution type is Uniform
The lower limit is 4.0000E-03
The upper limit is 5.4000E-02

[_eef diet library files
1944 : beefdiet.diet
1945 : beefdiet.diet
1946 : beefdiet.diet
1947 : beefdiet.diet
1948 : beefdlet.diet



1949 : boefdiet.diet
I950 : beefdiet.diet
195I : beefdiet.diet
1952 : boefdtot.diet
1953 : beefdlet.diet
1954 : beefdlet.dlet
1955 : beefdiet.diet
1956 : beefdlet.dlet
1957 : beefdlet.diet

Eggs and Poultry Media

Eggs media file: eggs.reed

Random seed ; 441144.

Definition for variable TFEGGS
The distribution type is Uniform
The lower limit is 1.5000E+00
The upper limit is 6.0000E+00

Poultry media file: pouitry.med

Rnndom seed : 123456.

Definition for variable TFPOUL
The distribution type is Uniform
The lower limit is 4.0000E-03
The upper limit is 9.4000E-02

!_oultry diet library files
1944 : poultrydlet.dlet
1945 : poultrydlet.diet
1946 : poultrydlet.diet
1947 : poultrydlet.diet
1948 : poultrydlet.diet
1949 : poultrydiet.dlet
1950 : poultrydlet.diet
1951 : poultrydiet.diet
1952 : poultrydlet.dlet
1953 : poultrydiet.diet
1954 poultrydiet.diet
1955 i pou Itrydlet. diet
1956 : poultrydlet.dlet
1957 : poultrydiet.diet

Fruit Media

Inner Fruit Media File: fruitin.med



nuter Fruit Media File: fruitot.med
Random seed : 10000.
_{arvest season is from day 152 to day 304

Definition for varlable BMAXFRUIT
The distribution type is Triangular
The minimum is 3.0000E-01
The mode is 5.4000E-01
The maximum is 2.0000E+00 J

Definition for variable BM_NFRUIT

The distribution type is Constant
The constant value is 2.7000E-01

Definition for variable KGFRUIT
The distribution type is Constant
The constant value is 9.0000E-02

T_efinition for variable KSFRUIT

The distribution type is Constant
The constant value is 7.0000E-02

M_dia file: goat.med

Random seed : 5225.

Definition for variable TFGOAT

The distribution type is Lognormal (10)
The mean is -6.9900E-01
The standard devlation is 3.2222E-01

The lower probability truncation limlt is 1.0000E-02
The upper probabillty truncation limit is 9.9000E-01

_oat diet library files
1944 : goatdiet.diet
1945 : goatdiet.dlet
1946 : goatdlet.dlet
1947 : goatdiet.diet
1948 : goatdiet.diet
1949 : goatdiet.diet
1950 : goatdiet.diet
1951 : goatdiet.dlet
1952 : goatdlet.diet
1953 : goatdiet.dlet
1954 : goatdiet.diet
1955 : goatdiet.dlet
1956 : goatdiet.diet
1957 : goatdiet.diet



_ m

Media file: grain.meal

Random seed : I0000.

_q'he grain harvest is 116 days after frost with distribution

Definition for variable HARVESTGRAIN
The distribution type is Discrete Uniform
The lower limit is -30

The upper llmit is 30

Definition for varlable BMAXGRAIN
The distribution type is Triangular
The minimum is @.0000E-02
The mode is 1.4000E-01
The maximum is 3.0000E-01

Definition for variable BMINGRAIN
The distribution type is Constant
The constant value is 1.0000E-02

Oefinition for variable KGGRAIN
The distribution type is Constant
The constant value is 1.2000E-01

Definition for variable KSGRAIN
The distribution type is Constant
The constant value is 8.0000E-02

___##m|m.|mmm|mmmmmmmmmmmmmmmm#mmmm_m||mmmmmmmmmmmmmmmmmmm|mmmm|mmm|mmm|mmmmwm|m
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Grass °lay Media

r,!edia file: grasshay.med
;_andom seed : 10000.

]'he grass hay harvest is 100 days after frost with distribution

Definition for variable HARVESTGRASSHAY
The distribution type is Discrete Uniform
The lower limlt is -7

' The upper limit is 7

Definition for variable BMAXGRASSHAY
- The distribution type is Triangular

The minimum is 1.0000E-01
The mode is 3.0000E-01
The maximum is 6.0000E-01

Pefinition for variable BMINGRASSHAY
The distribution type is Constant
The constant value is 3.0000E-02

Definition for variable KGGRASSHA¥



The distribution type is Constant
The constant value is 1.2000E-01

Definition for variable KSGRASSHAY

The distribution type is Constant
The constant value is 9.0000E-02

Leafy Vegetable Media
A

.°

Inner Leafy Vegetables Media File: Ivegin.med
outer Leafy Vegetables Media File: lvegot.med
1_andom seed : I0000.

;larvest season is from day 121 to day 288

Definition for variable BMAXLEAFYVEG
The distribution type is Triangular
The minimt_a is 7.0000E-02
The mode is 2.0000E-01
The maximum Is 6.0000E-01

Definition for variable BMINLEAFYVEG

The distribution type is Constant
The constant value is 1.0000E-02

Definition for variable KGLEAFYVEG

The distribution type is Constant
The constant value is 1.1000E-01

Definition for variable KSLEAFYVEG

The distribution type is Constant
The constant value is 7.0000E-02

Commercial Leafy Vegetables Media

_edia file - Commercial - Inner: lveginc.med
Media file - Commercial - Outer: lvegotc.med
Media file - Inner: lvegln.med
Media file - Outer: ivegot.med
_andom seed : I0000.

<ommerclal leafy vegetable recipe library files
1944 : Index : vegdat45.idx
1944 : Data : vegdat45.dat
1945 : Index : vegdat45.idx
1945 : Data : vegdat45.dat
1946 : Index : vegdat45.idx
1946 : Data : vegdat45.dat
1947 : Index : vegdat45.idx
1947 : Data : vegdat45.dat
1948 : Index : vegdat45.idx

r,r _ _ J



1948 : Data s vegdat45.dat •
1949 : Index : vogdat45.idx
1949' 5 Data : vegdat45.dat
1950 : index : vegdat45.idx
1950 : Data : vegdat45.dat
1951 : Index : vegdatSl.idx
1951 : Data : vegdatSl.dat
1952 : Index z vegdatSl.idx
1952 : Date : vegdatSi.dat
1953 : Index : vegdatSl.idx
1953 : Data : vegdatSl.dat
1954 : Index : vegdatSl.idx
1954 : Data : vegdatSl.dat
1955 : Index : vegdatSl.idx
1955 : Data : vegdat51.dat
1956 : Index : vegdat51.1dx
1956 : Data : vegdat51.dat
1957 : Index : vegdat51.1dx
1957 : Data : vegdat51.dat

_edia file: creamery.med
r_andom seed : 8767.

cream recipe library filea
1944 : Milk Production Index : cmprodat44.idx
1944 : Milk Production Data : cmprodat44.dat
1944 : Milk Feed Index : fregimes.idx
1944 : Milk Feed Data : fregimes.dat
1945 : Milk Production Index : cmprodat45.idx
1945 : Milk Production Data : cmprodat45.dat
1945 : Milk Feed Index : fregimes.idx
1945 : Milk Feed Data : freglmes.dat
1946 : Milk Production Index : cmprodat46.idx
1946 : Milk Production Data : cmprodat46.dat
1946 : Milk Feed Index : fregimes.idx
1946 : Milk Feed Data : fregimes.dat
1947 : Milk Production Index : cmprodat47.idx
1947 : Milk Production Data : cmprodat47.dat
1947 : Milk Feed Index : fregimes.idx
1947 : Milk Feed Data : freglmes.dat
1948 : Milk Production Index : cmprodat48.idx
1948 : Milk Production Data : cmprOdat48.dat
1948 : Milk Feed Index : fregimes.idx

. 1948 : Milk Feed Data : fregimss.dat
1949 : Milk Production Index : cmprodat49.1dx
1949 : Milk Production Data : cmprodat49.dat
1949 : Milk Feed index : fregimes.idx
1949 : Milk Feed Data : freglmes.dat
1950 : Milk Production Index : cmprodat50.1dx
1950 : Milk Production Data : cmprodatSO.dat
1950 : Milk Feed Index : freglmes.idx
1950 : Milk Feed Data : fregimes.dat
1951 : Milk Production Index : cmprodat51.idx



1951 : Milk Production Data : c_prodat51.dat
1951 : Milk Feed Index : fregimes.idx
1951' : Milk Feed Data : fregimes.dat
1952 : Milk production Index : omprodatSl.idx
1952 : Milk production Data : cmprodatSl.dat
1952 : Milk Feed Index : fregimes.idx
1952 : Milk Feed Data : fregimes.dat
1953 : Milk Production Index : _mprodatSl.idx
1953 : Milk Production Data : c_proaatSi.dat
1953 : Milk Feed Index : fregimes.idx
1953 : Milk Feed Data : fregimee.dat
1954 : Milk Production Index : cmprodat_l.idx *
1954 : Milk Production Data : cmprodatSl.dat
1954 : Milk Feed Index : fregimee.idx
1954 : Milk Feed Data : fregimes.dat
1955 : Milk Production Index : cmprodat51.idx
1955 : Milk Production Data : cmprodat51.dat
1955 : Milk Feed Index : fregimes.idx
1955 : Milk Food Data : fregimes.dat
1956 : Milk Production Index : cmprodat51.idx
1956 : Milk Production Data : cmprodatSl.dat
1956 : Milk Feed Index : fregimes.idx
1956 : Milk Feed Data : fregimes.dat
1957 : Milk Production Index : cmprodatSl.idx
i957 : Milk Production Data : cmprodatSl.dat
1957 : Milk Feed Index : fregimes.idx
1957 : Milk Feed Data : fregimes.dat

___ _m__ _ _ ______ _ _ _ _ _

a

Grocery Milk Media

Media file: grocery.med
pandom seed : 3429.

_rocery milk library files
1944 : Milk Distribution Index : cmdat44.idx
1944 : Milk Distribution Data : cmdat44.dat
1945 : Milk Distribution Index : cmdat45.1dx
1945 : Milk Distribution Data : cmdat45.dat
1946 : Milk Distribution Index : cmdat46.idx
1946 : Milk Distribution Data : cmdat46.dat
1947 : Milk Distribution Index : cmdat47.idx
1947 : Milk Distribution Data : omdat47.dat
1948 : Milk Distribution Index : cmdat48.idx
1948 : Milk Distribution Data : cmdat48.dat
1949 : Milk Distribution Index : cmdat49.idx
1949 : Milk Distribution Data : cmdat49.dat
1950 : Milk Distribution Index : cmdat50.1dx
1950 : Milk Distribution Data : cmdatS0.dat
1951 : Milk Distribution Index : cmdat51.idx
1951 : Milk Distribution Data : cmdatSl.dat
1952 : Milk Distribution Index : cmdatSl.idx
1952 : Milk Distribution Data : cmdatSl.dat
1953 : Milk Distribution Index : cmdatS1.idx
1953 : Milk Distribution Data : cmdat51.dat
1954 : Milk Distribution Index : cmdat51.idx



1954 : Milk Distribution Data : c_dat51.dat

1955: Milk Distribution Index : cmdet51.1dx
1955 : Milk Distribution Data : cmdat51.dat
1956 : Milk Distribution Index : cmdat51.idx
1956 : Milk Distribution Date : cmdat51.dat
1957 : Milk Distribution Index : cmdat51.idx
1957 : Milk Distribution Date : cmdatSi.dat

O

creamery number 165 in the grocery recipe
J+s mapped to local cows milk (herd cow)
File: milklh.med

creamery number 166 in the grocery recipe
is mapped to zero concentration because it
is outside the DESCARTES model domain

A total of 164 creameries have been requested at some time during the run.

Creamery activations for 1944 are:
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

;6
17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

22
33 34 35 36 37 38 39 40 41 42 43 44 45 46 47

4S
49 50 51 52 53 54 55 56 57 58 59 60 61 62 63

65 66 67 68 69 70 71 72 73 74 75 76 77 78 79
,,U

81 82 83 84 85 86 87 8"8 89 90 91 92 93 94 95
95

97 98 99 100 101 102 103 104 105 106 107 108 109 110 111
!12

113 114 115 116 117 118 119 120 121 122 123 124 125 126 127
128

129 130 131 132 133 134 135 136 137 138 139 140 141 142 143
_44

145 146 147 148 149 150 151 152 153 154 155 156 157 158 159
"60

161 162 163 164

:reamery activations for 1945 are:
I 2 3 4 5 6 7 8 9 10 11 12 13 14 15

16
17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

+,;!
* "" 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47+

"8
49 50 51 52 53 54 55 56 57 58 59 60 61 62 63

65 66 67 68 69 70 71 72 73 74 75 76 77 78 79

81 82 83 84 85 86 87 88 89 90 91 92 93 94 95

97 98 99 100 I01 102 103 104 105 106 107 108 109 110 111
I12

113 114 115 116 117 118 119 120 121 122 123 124 125 126 127
_.28

129 130 131 132 133 134 135 136 137 138 139 140 141 142 143



!44

145 146 147 148 149 150 151 152 153 154 155 156 157 158 159
!60 . .

161 162 163 164

C_ea:ery activations for 1945 are:
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
32

33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 .

49 50 51 52 53 54 55 56 57 58 59 60 61 62 53
n4

65 66 67 68 59 70 71 72 73 74 75 76 77 78 79

81 82 83 84 85 86 87 88 89 90 91 92 93 94 95

97 98 99 100 101 102 103 104 105 106 107 108 109 110 111
112

113 114 115 116 117 118 119 120 121 122 123 124 125 126 127
12B

129 130 131 132 133 134 135 136 137 138 139 140 141 142 143
_44

145 146 147 148 149 150 151 152 153 154 _55 156 157 158 159
_60

161 162 163 164

?reamery activations for 1947 are:
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
"2

33 34 35 36 37 38 39 40 41 42 43 44 45 46 47

49 50 51 52 53 54 55 56 57 58 59 60 61 62 63
;': 4

65 66 67 68 69 70 71 72 73 74 75 76 77 78 79

81 82 83 84 85 86 87 88 89 90 91 92 93 94 95

97 98 gg i00 I01 102 103 104 105 106 107 108 109 110 111
"12

113 114 115 116 117 118 119 120 121 122 123 124 125 126 127
1,28

129 130 131 132 133 134 135 136 137 138 139 140 141 142 143
144

145 146 147 148 149 150 151 152 153 154 155 156 157 158 159

161 162 163 164

_._veamery activations for 1948 are:
I 2 3 4 5 6 7 8 9 I0 11 12 13 14 15

_6
17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

33 34 35 36 37 38 39 40 41 42 43 44 45 46 47





e

144
145 146 147 148 149 150 151 152 153 154 155 156 157 158 159

!60
161 152 163 164

creamery activations for 1951 are:
1 2 3 4 5 6 ? 8 9 10 11 12 13 14 15

17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 :
48

49 50 51 52 53 54 55 56 57 58 59 60 61 62 63
_4

65 66 67 68 59 70 71 72 73 74 75 76 77 78 79

81 82 83 84 85 86 87 88 "89 90 '91 92 93 94 95
9_

97 98 99 100 101 102 103 104 105 106 107"108 109 110 111
4

113 114 115 116 117 118 119 120 121 122 123 124 125 126 127
128

129 130 131 132 133 134 135 136 137 138 139 140 141 142 143
144

145 146 147 148 149 150 151 152 153 154 155 156 157 158 159
160

161 162 163 164

:_.raamery activations for 1952 are:
1 2 3 4 5 6 7 8 9 10 il 12 13 14 15

17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
,:q

49 50 51 52 53 54 55 56 57 58 59 60 61 62 63
_4

65 66 57 68 69 70 71 72 "73 74 " 75 76 77 78 79

81 82 83 84 85 86 87 88 89 90 91 92 93 94 95

97 98 99 100 101 102 103 104 105 106 107 108 109 110 111
"12

1'13 114 115 116 117 118 119 120 121 122 123 124 125 126 127
_28

129 130 131 132 133 134 135 136 137 138 139 140 141 142 143
!44

14 5 146 147 148 149 150 151 152 153 154 155 156 157 158 159
) 60

161 162 163 164

Creamery activations for 1953 are:
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
_2

33 34 35 36 37 38 39 40 41 42 43 44 45 46 47



49 50 51 52 53 54 55 56 .57 58 .59 60 61 62 63

65 66 67 68 6g ?0 71 72 73 74 75 76 77 78 79

81 82 83 84 85 86 87 88 89 90 91 92 93 94 95

9? 98 99 100 101 102 ,103 104 105 106 107 108 109 110 111
_12

113 114 115 116 117 118 119 120 121 122 123 124 125 126 127

129 130 131 132 133 134 135 136 137 138 139 140 141 142 143
_44

145 146 147 148 149 150 151 152 153 154 155 156 157 158 159
_0

161 162 163 164

¢:reamery aotlvsttona £or i954 are:
1 2 3 4 5 G ? 8 9 10 11 12 13 14 15°

1"/ 18 19 20 21 22 23 24 25 26 27 28 29 30 31

33 34 35 36 37 38 39 40 41 42 43 44 45 46 47

49 50 51 52 53 54 55 56 57 58 59 60 61 62 63

65 66 67 68 69 70 71 ?2 73 '74 75 76 77 78 79

81 82 83 84 85 86 87 88 89 90 91 92 93 94 95

97 98 99 100 101 102 103 104 105 106 107 108 109 110 111

113 114 115 116 117 118 119 120 121 122 123 124 125 126 127
'28

129 130 131 132 133 134 135 136 137 138 139 140 141 142 143
"44

145 146 147 148 149 150 151 152 153 154 155 156 157 158 !59

161 162 163 164

,_reamery aottvations tot 1955 are:
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

33 34 35 36 37 38 39 40 41 42 43 44 45 46 47

49 50 51 52 53 54 55 56 57 58 59 60 61 62 63

65 66 67 68 69 70 71 72 73 74 75 76 77 78 79

81 82 83 84 85 86 87 88 89 90 91 92 93 94 95

97 98 99 100 101 102 103 104 105 105 107 108 109 110 111
_12

113 114 115 116 117 118 119 120 121 122 123 124 125 126 127
_28

129 130 131 132 133 134 135 136 137 138 139 140 141 .142 143

,,i,i r ,,,,, ,,, ,,,,
............................IIiiiiiII



?44
145 146 147 148 149 150 151 152 153 154 155 156 157 158 159

!60
261 162 163 164

creamery activations for 1956 are:
1 2 3 4 5 6 ? 8 9 10 11 12 13 14 15 e

17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
_2

33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 .
18

49 50 51 52 53 54 55 56 57 58 59 60 61 62 63

65 66 67 68 69 ?0 71 72 73 74 75 76 77 78 79
_0

81 82 83 84 85 86 87 88 89 90 91 92 93 94 95
=6

97 98 99 100 101 102 103 104 105 106 107 108 109 110 111
112

i13 114 115 116 117 118. 119 120 121 122 123 124 125 126 127
"28k

129 130 131 132 133 134 135 136 137 138 139 140 141 142 143
!44

145 146 147 148 149 150 151 -152 153 154 155 156 157 158 159
=.60

161 162 163 164

,_:reamery activations for 1957 are:
1 2 3 4 5 6 ? 8 9 10 11 12 13 14 15

_6
17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

_2
33 34 35 36 37 38 39 40 41 42 43 44 45 46 47

49 50 51 52 53 54 55 56 57 58 59 60 61 62 63
_"I

65 66 67 68 69 70 71 72 73 74 75 76 77 78 79
_,_

81 82 83 84 85 86 87 88 89 90 91 92 93 94 95

97 98 99 100 101 102 103 104 105 106 107 108 109 110 111

113 114 115 116 117 118 119 120 121 122 123 124 125 126 127
T,28

129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 _
I

_.44
145 146 147 148 149 150 151 152 153 154 155 156 157 158 159

!60 _'
161 162 163 164



cow transfer - Random seed : 9009.

De_ini_ion for variable TI_ZLKHD
The distribution type is Normal
The mean is 1.2000E-02
The standard deviation is 2.0000E-03
The lower probability truncation limit is 1.0000E-02
The upper probability truncation limit is 9.9000E-01

Individual cow transfer - Random seed : 9009.

DeFinition for variable TI_ILKIN
The distribution type is Lognormal (e)
The mean is -4.6885E+00
The standard deviation is 7.4157E-01
The lower probability truncation limit is 1.0000E-02
The upper probability truncation limit is 9.9000E-01

m w m_ _mewi_em_mi_apememlmmmmlwm_mg °mmmmma_wI_gmI_ammmm°mlmmmm_m_m°lwemm wl mm_mm_ m_

Cow Milk - Feeding Regime i - Media

Media file- Herd Milk: milklh.med
Media file - Individual Milk: milkli.msd
R.ndom seed : 154412.

Milk cow feeding regime 1 diet library files
1944 : oowcl.dlet
1945 : oowol.diet
1946 : towel.diet
1947 : oowol.diet
1948 : oowcl.dlet
1949 : oowcl.diet
1950 : cowul.diet
1951 : oowcl.diet
1952 : cowcl.dlet
1953 : oowcl.diet
1954 : towel.diet
1955 : oowol.diet
1956 : ooWol.dlet
1957 : oowcl.dlet

qm,,am,_ Ib mm am ¢mam qm,_,mmwmmmamm_mm amam_m)mmmmmmmm_m mmm| | m| m| mm _m m m _ m | m m m | m _m m m m m s m m _ m m _ _ m | m _ m _ | m _ m_

Cow Milk - Feeding Regime 2 - Media
_ _ emeae _ _ _ qm maw _em me m em am _ qmqm em _ m qm _ m _ _ _ u m m Imm m wm _ lw em _ _ qm _ qm qm Im im _ em imem im m _ml _ _ mem _

Media file - Herd Milk: milk2h.med
Media file- Individual Milk: milk2i.med
Random seed : 254412.

Milk cow feedlng regime 2 diet library files
1944 : cowo2.dlet
1945 : cowc2.dlet
1946 : cowo2.diet
1947 : cowo2.diet



H ............................................

1948 : oowo2.diet
1949 i oowa2.diet
1950 : oowc2.diet
i951 : oowo2.diet
1952 : oowo2.diet
1953 : oowo2.diet
1954 : oowo2.diet
1955 : oowo2.diet
1956 : oowo2.diet
1957 : oowo2.dtet

m_a_eeeee_aaBa_mmemememme_mmee_am_mmem_mmme_memamE_eeemm_ammmm_ae_Bmm_am_meee

Cow Milk - Feeding Regime 3 - Media
mm m_mm __m_m_mm

_memnene_unmnnnnmenegmewleeungn_ememm_nenmnagnemnaennnm e

_ledia flle- Herd Milk: milk3h.med
Media file - Individual Milk: milk3i.med
Random seed : 354413.

Milk cow feeding regime 3 diet library files
1944 : oowo3.dlet
1945 z oowo3.dlet
1946 : oowo3.diet
1947 : oowc3.diet
1948 : oowa3.diet
1949 : oowc3.diet
1950 : oowc3.diet
1951 : cowc3.dlet
1952 : oowo3.diet
1953 : oowo3.diet
1954 : oowo3.diet
1955 : oowo3.diet
1956 : cowo3.dlet
1957 : cowo3.diet

_Immllmmm|l|menlmlnlmlmlmmelmmm_Im_memnmme|mmmmm|mlmmlmmmmlememmmmlmmel'llmel_

Cow Milk - Feeding Regime 4 - Media
-+m_m_m_mm_m_ee_mem_e_m__m_m_m_n__m_m_m_m_nm_m_mm__m_mm_

Media file - Herd Milk: miik4h.med
Media file - Indlvldual Milk: milk4i.med
Random seed : 454414.

Milk cow feeding regime 4 diet llbrary files
1944 : cowc4.diet e
1945 : cowo4.diet
1946 : oowo4.diet
1947 : cowo4.diet
1948 : cowo4.diet
1949 : cowo4.dlet
1950 : oowo4.diet
1951 : oowo4.diet
1952 : cowc4.diet
1953 : cowo4.diet



1954 • oowa4.diet
1955 : cowc4.dtet
1956 : cowo4.dist
1957 : cowc4.diet

----wemmmemmwwmmmmemmmmmwmmmwmmmwemmmmemwemwmmmwemmwJmewmmemmmeemee|memmmmmmmemm--

Other Vegetables Media

Hedia file: othe_eg.med
Random seed : 10000.
Harvest seamon Is from day 135 to day 288

Definition for variable BMAXOTHERVEG

The distribution type Is Triangular
The minimum is 1.7000E-01
The mode is 5.0000E-01
The maximum Is 1.2000E+00

Definition for varlable BMINOTHERVEG

The distribution type is Constant
The constant value is 1.0000E-02

Definition for variable KGOTHERVEG

The distribution type is Constant
The constant value is 9.0000E-02

Definition for variable KSOTHERVEG

The distribution type is Constant
The constant value is 8.0000E-02

_|mwmmmwmmwwmmwwm|ommmwmmmwmmmemmmmmmmwmmmwm|wwmowm|mwmmewmmmmmmwm wm

Pasture Media

,.

:_edia file: pasture.med
_landom seed : I0000.

Definition for variable BMAXPASTURE

The distribution type is Triangular
The minimum is 1.0000E-01

# The mode is 3.0000E-01
The maximum is 7.0000E-01

Definition for variable BMINPASTURE

The distribution type is Constant
The constant value is 4.0000E-02

_eflnltion for variable KGPASTURE

The distribution type Is Constant
The constant value is 1.2000E-01

-

Definition for variable KSPASTURE

The distribution type is Constant



The constant value is 9.0000E-02

--mmm_mmmm|mmmmmn|_mmm|m|mmmmmmmmwmm_mmmmmmm|mmmmmmwm_mmmmmmmmmmmm_wm||mummm|_.

Root Sol1 Zone Media

Media file: soilroot.med
Random seed : 10000.

Definition for variable RHORZ

The distribution type is Uniform
The lower llmlt is 1.8600E+02

The upper limit is 2.3000E+02

|mmmmwmmmmwmmmmwwmmmmw|mmmm|mmmmmwmmmwmmmmmwwmmm wm mwwmmm wm wm mm m.

Sagebrush Media

Media file: sagebrush.med
Random seed : i0000.

Definition for variable BMAXSAGEBRUS

The distribution type is Trlangular
The minimum is 8.0000E-03
The mode is 1.0000E-02
The maximum Is 5.2000E-02

Definition for variable BMINSAGEBRUS .

The distribution type is Constant
The constant value is 8.0000E-03

i>eflnitlon for varlable KGSAGEBRUS

Thedistrlbutlon type is Constant
The constant Value is 1.5000E-01

Definition for variable KSSAGEBRUS

The distribution type is Constant
The constant value is 9.0000E-02

m w wm | |mw|mmomm|mmwwmmmmmmmm|mwmmmmmw m ||wm mm| mwmmmmmm mmmww| m m m wmmm w wm|mw ww@

Silage Media

Media file: silage.med
llandom seed : i0000.

The silage harvest is 14 days before first fall frost

Definition for variable _SILAGE

- The distribution type is Triangular
The minimum is 1.0000El01



The mode is 3.0000E-01
The maximum is 6.0000E-01

n_in2tton for variable BMINSILAGE
The distribution type is Constant
The constant value is 1.0000E-02

_e_Inition for variable KGSILAGE
The distribution type is Constant
The constant value is 1.2000E-01

4 Definition for variable KSSILAGE
The distribution type is Constant
The constant value is 9.0000E-02

_||n|wmllmmmemwlmmmmmwmwm|mm_mlemmmm

mmmmmmmmmlemmmmmmme|mmmmmmmmmmmmmmmmmnmmeue|

Upper Soil Layer Media
-mmmmmmmmmm_mmmmmmmmm_m#mm_mmmmm_mmmmmmemw_mmmm_m_mmmmmmwimmmm_mmmmmmm_m_mm_mm

..

Hedia file: eoilup.med
Random seed : 10000.

File passed to CIDER with upper soil layer ratios
File: ciderusl, dat

Deflnitlon for variable RHOUSL
The distribution type is Uniform
The lower limit is 1.1000E+00
The upper limit is 1.4500E+00

mm wmnmm| ||mmm

__wmwmemmmmememmmmwmmm|mmmnmm|m||mmmmmmnemmemmmmmmm| m

.o

Animal Data - Not Media Specific
' |||wmmmem| | ||Im|IWIIImI|

mWW mmemmmmm mmmmmmmm mmmmm

•lixture of dirt concentrations for animal consumption
0.1000 : Fraction from the upper soil layer
0.9000 : Fraction from the root zone layer

:_efinitlon for variable WATER
The distribution type is Triangular

¢ The minimum is 6.0000E-01
The mode is 1.0000E+00
The maximum is 5.0000E+O0

mm

Output file containing animal stochastic information
r;ame: animal.dat

File containing plant stochastic information
Includlng soil densities for ANIMAL computations
_ame: plants.dat

e m_

__llmwllmllmllmllellmllmmlmlmmwnlmelmw_mWllllllmllmmmmlmmlm mmmmlmlm wm



Feeding Regime Date Information

..

The spring feeding season is 14 days long
•he early winter feeding season is 14 days 10ng

Feeding regime date library files
1944 ; season.dat
1945 ; season.dat
1946 ; season.dat
1947 ; season.dat
1948 ; 8eason.dat
1949 ; 8eason.dat
1950 : 8eason.dat
1951 : season.dat
1952 : season.dat
1953 : season.dat
1954 : 8eason.dat
1955 : season.dat
1956 : 8eason.dat
1957 : season.dat

•_=====--------_-_ ..... End of the Problem Definition

!:_rrornumber 0 encountered in routine DESERT

?qessage: Execution not requested (use the EXECUTE card)
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a real &ggregate scenario file
analyst sj_ouderkirk;
cider_con concen.dat node;

media_con ../../descartee/real/concen.new.med air;
media_con ..I..Idescartes/real/soiiup.new.med u_soil;
media_con ../../descartes/real/soilroot.new.med rz_soil;
media_con ../../descartes/real/beef.new.med beefs
media_con ..I../descarteslreal/eggs.new.med eggsz
medla_con ..l../descartes/real/fruitin.ne_.med i_fruit;
medla_con ..l../descartes/real/frultot.new.med o_fruit;
media_con ../../descartes/real/goat.new.med goat_milk;
medla_con ../../descartes/real/grain.new.med grain;
medla_con ../../descartes/real/grocery.new.med grocer_Rilk;
medla_con ..l..Idescartes/real/ivegin-c.new.med dil_veg;
media_con .././descartes/real/lvegin.new.med lil_veg;
medla_con ../../descarteS/real/ivegot-c.new.med dol_veg;
media_con ../../descartes/real/lvegot.new.med lol_veg;
media_con ../../descartes/real/milkli.new.med milk_l;

medla_con ../../descartes/real/milk2i.new.med milk_q;
media_con ../../descartes/real/milk3i.new.med milk_3;

media_con ../../descartes/real/milk4i.new.med milk_4;
media_con ../../descartes/real/otherveg.new.med o_veg;
media_con ../../descartes/real/poultry.new.med poultry;

threshold threshold.dat;

index index.dat;

soil_factor new.ciderusl;



; Threshold data for aggregate production runs for 1944-195'7
; Paul W. biinger
I November 8, 1993
1
THRESHOLD 1.0 month;
data threshold;

8. Oe-16 air/ Ci-daylm3
2.5e-10 u_soil; Cilkg (wet)
2.4e-12 rz_soll; Ci/kg (wet)

b 3.5e-12 lil_veg; Ct/kg (dry)
3.5e-12 lol_veg; Cilkg (dry)
3.5e-12 dil_vegs Ci/kg (dry)
3.5e-12 dol_veg; Cilkg (dry)
1.5e-13 o_veg; Ci/kg (dry)
5.9e-14 i_fruit; Cilkg (dry)
5.9e-14 o_fruit; Ct/kg (dry)
2.4e-14 grain; Cilkg (&ry)
1.4e-13 eggs_ Cilkg (wet)
1.2e-13 beef; Cilkg (wet)
7.3e-13 poultry; Cilkg (wet)
2.6e-15 goat_milk; Ci/L (wet)
2.6e-15 grocer_milk; Ci/L (wet)
2.6e-15 cream_milk; Ci/L (wet)

2.6e-15 milk_l; Ci/L (wet)
2.6e-15 milk_2; till (wet)

2.6e-15 milk_3; tilL (wet)
2.6e-15 mllk_4; CilL (wet)



NOgE..INDEX 6/24/95_17540526 i131 1.0 monthr
new.ciderusl 06-08-93_16:58:055
1 1102 21
1 ooncen.dat node_eXlp 6/24/93_17:405265
1944 1'440 1;
1945 1 5316 lz
1944 2 70512 1;
1945 2 7538e ls
1944 3 140988 1:
1945 3 145864 1;
1944 4 213080 ls #
1945 4 214724 1;
1944 5 280324 Iz
1945 5 280756 1!
1945 6 345940 1;
1945 7 413740 1;
1945 8 478316 1;
1945 9 542680 1;
1945 10 606640 1;
1945 11 670196 ls
1945 12 732944 1;
1945 13 795692 I;
1945 14 857632 I;
1944 15 91997_ 1;
1945 15 924852 1;
1944 16 992876 1;
1945 16 997752 1;
1944 17 1067392 1;
1945 17 1072268 1;
1944 18 1141100 1;
1945 18 1145976 1;
1944 19 1214404 1;
1945 19 1216452 1;

1944 20 1284072 1;
1945 20 1284908 1;
1944 21 1352112 1;
1945 21 1352544 1;

1944 22 1418940 1;
1945 22 1419372 1;
1945 23 1484152 1;
1945 24 1548932 1;
1945 25 1611680 1;
1945 26 1676044 I;
1945 27 1739196 1;
1945 28 1801944 1;
1944 29 1865500 1;
1945 29 1870376 I;
1944 30 1939612 1;
1945 30 1944488 1;
1944 31 2013320 1;
1945 31 2018196 1;
1944 32 2088240 1;
1945 32 2093116 1;
1944 33 2165180 i;
1945 33 2170056 1;
1944 34 2241716 1;
1945 34 2246592 I; _
1944 35 2316636 1;
1945 35 2321512 1;
1944 36 2391152 1;
1945 36 2396028 I;
1944 37 2465264 i;
1945 37 2468120 1;
1944 38 2536952 1;
1945 38 2539808 1;
1944 39 2607428 I;
1945 39 2610284 1;
1944 40 2677904 1;
1945 40 2680760 1;



,*,_iii____ , _ _ ,, __ _ _ ,,_,_,__

1945 1084 83460172 la
1944 1085 83538296 lz
1945 1085 83543172 1j
1944 1086 83621296 1;
1945 1086 83626172 1;
1944 1087 83704296 1;
1945 1087 83708364 lz

i 1944 1088 83786488 1;
1945 1088 83789344 1;
1944 1089 83867064 1;
1945 1089 83867496 lS
1944 1090 83929460 1;
1945 1090 83930296 1;
1944 1091 83993068 lz
1945 1091 83994712 1;
1944 1092 84062736 1_
1945 1092 84064380 1;
1944 1093 84135636 1;
1945 1093 84137280 1;
1944 1094 84211768 1;
1945 1094 84214220 1;
1944 1095 84292344 1;
1945 1095 84296816 1;
1944 1096 84374940 1;
1945 1096 84379816 1;
1944 1097 84457940 1;
1945 1097 84462816 1;
1944 1098 84540940 1;
1945 1098 84545816'1;
1944 1099 84623940 1;
1945 1099 84628816 1;
1944 1100 84706940 1;
1945 1100 84711816 1;
1944 1101 84789940 1;
1945 1101 84794412 1;
1944 1102 84872536 1;
1945 1102 84875392 1;

,*,,,,,,,,,, ,_ i illllllI IIIIIII _ IIII I III IIIIIIIIIIIIiI IIII IIIII ili]-



of the SCm_RIO FILE
-s real kggregate scenario file
-armlyst s__ouderkirkl
-cider_con concen, dat nodal

-media_con ..I..Idemcarteslreal/concen.new.med air;
-media_con ../../descartee/real/soilup.new.med u_soil;
-media_con ..I..Idescarteslreallsoiiroot.new.med rz_soill
-media_con ..I../descartestreallbeef.new.med beefz
-media_con ..I..Idoscartoslreal/oggs.new.med oggs_
-media_con ../.. Idemcarteslroal!fruitin.new.msd i_fruit_
-media_con ../../descartes/roal/fruttot.new.med o_fruit _
-media_con ../../descartes/reel/goat. new.mud goat_milk;
-media_con ..I..Idescartemlreal/grain.new,med grain;
-media_con ..I..Idoscarteslroal/grocery.new.med grocer_milk;
-media_con ..l,./doscartss/real/lvegin-c,new.med dil_veg;
-media_con ../../descartes/real/lvegin.new.med lil_veg_
-media_con ../,./descartes/real/lvegot-c.new.med dol_veg;
-media_con ../../descartes/real/lvegot.new.med lol_veg;
-media_con ..I..Idescartnlreallmilkli.nr_.med milk_Is
-media_con .,I,.Idescartomlreallmilk2i.new.msd milk__2;

-media_con ..t.,/doscartos/real/milk3i.new.msd milk_3s
-medla_con ..l..Idoscarteslreallmilk41.new.med milk_4p
-media_con .._../descartos/roal/otherveg.new.med o_vegz
-media_con .,/../descartes/real/poultry.new.mod poultryz

-threshold threshold, dat;

-index index.dat;

-soil_factor new.ciderusl;
END of SCENARIO FILE
LISTING of SOURCE FILES

-../../descartes/real/grain.new.mad, 06-08-93_16_58z05, grain
-../..idescartea/real/concen.new.mod, 06-08-93_16:58:05, air
-../../descartos/real/eoilup.now.med, 06-08-93_16:58z05, u_soil
-../..idescartes/real/aoilroot.new.med, 06-08-93_16158:05, rz_soil
-../../descartes/real/lvegin.new.med, 06-08-93_16:58z05, ill_rag
-..i..Idoscartes/realllvogot.new.medo 06-08-93_16:58_05, lol_vog
-../../descartoslreal/lvegin-c.now.med, 06-09-93_16:21:44, dil_vog
-..l..Idoscartes/real/Ivegot-c.new.med, 06-09-93_16:21:44, dol_veg
-../../descartes/real/otherveg.new.med, 06-08-93_16:58:05, o_veg
-../../descartos/real/frultin.new.mod, 06-08-93_16_58z05, i_fruit
-../../descartes/real/fruitot.new.med, 06-08-93_16:58105, o_fruit
-..l../descartes/real/eggs.new.med, 06-09-93_08133121, eggs
-../../descartes/real/beef.new.mad, 06-09-93_08:33z21, beef
-..l..Idescartea/reallpoultry.new.medo 06-09-93_08133121, poultry
-..l../descartes/real/goat.new.med, 06-09-93_08:33_21, goat_milk
-../../descartes/reallgrocery.new.med, 06-09-93_16_21s44, grocer_milk
-..l../descartes/real/milkll.new.med, 06-09-93_08:33_210 milk_l
-..l../descartes/reallmilk2i.new.medo 06-09-93_08:33:21, milk_2

-../../descartes/real/milk3i.new.med, 06-09-93_08:33:21, milk_3
-../../descartes/real/milk4i.new.mod, 06-09-93_08:33:21, milk_4
END LISTING of SOURCE FILES rb
Executable - aggregat, Thu Jun 24 17:40:26 1993

Version for this data = 6/24/93_17_40126 j
Run completed with no errors
Number of warnings generated - 0

• rl • IIHI I IIIIIIII IIIIIIIIl II II IIII II
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