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FOREWORD

The URAD (Uranium Reserves and Data) system consists of four com-
puter programs-designed to facilitate the evaluation of uranium ore
reserves analysis and the handling of basic uranium assay data.

URAD is designed specifically as a training tool for anyone unfa-
miliar with the methodology, data requirements, and/or general com-
puter applications in the field of uranium ore reserves analysis.
However, it can effectively be used in a 'production' environment
involving considerable amounts of data.

The basic structure and methodology of the system are outgrowths of
the methods developed by the Ore Reserves Branch, Grand Junction
Qffice, U.S. Atomic Energy Commission during the 1960's and 1970's
by a number of workers who include E.Berkoff, P.C.DeVergie,
W.D.Grundy, R.J.Meehan, J.Patterson and J.H.Scott.

In order to make this system available to Member States, a contract
with Mr. P.C.DeVergie was made in order to convert the system from
a mainframe to a microcomputer. The Grand Junction system as it
stood circa 1978 was chosen because of its high reliability and
years of successful operation.

The resulting programs are written in Microsoft FORTRAN (Version
3.1) and may be run on any |BM-compatible microcomputer under DOS
2.1 (or later). The system was developed for the International
Atomic Emergy Agency under contract 1010.5410.231.B1 during the pe-
riod February through June, 1987.

Responsible |AEA staff member was Mr. D. McCarn.



Mr. Paul C. deVergie died just before the issuance of this
publication. In addition to being the person who was contracted
by the Agency to develop this program for microcomputer usage,
Mr. Paul deVergie was an active participant and contributor to a
number of Agency meetings on uranium resources while still
working with the US Department of Energy (previously US Atomic
Energy Commission). In 1987 he also served as an Agency
technical co-operation expert to the People's Republic of
China. There 1is no doubt that his contribution to this
publication will be greatly appreciated by workers in this Field.

EDITORIAL NOTE

In preparing this material for the press, staff of the International Atomic Energy Agency
have mounted and paginated the original manuscripts and given some attention to presentation.

The views expressed do not necessarily reflect those of the governments of the Member States
or organizations under whose auspices the manuscripts were produced.

The use in this book of particular designations of countries or territories daes not imply any
judgement by the publisher, the IAFEA, as to the legal status of such countries or territories, of
their authorities and institutions or of the delimitation of their boundaries.

The mention of specific companies or of their products or brand names does not imply any
endorsement or recommendation on the part of the IAEA.
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1.0 INTRODUCTION

1.1 _BACKGROUND

The URAD (Uranium Reserves and Data) system consists of four computer pro-
grams designed to facilitate the evaluation of uranium ore reserves analysis
and the handling of basic uranium assay data. The programs are written in
Microsoft FORTRAN (Version 3.1) and may be run on any |BM-compatible micro-
computer under DOS 2.1 (or later). The system was developed for the Interna-
tional Atomic Energy Agency under contract 1010.5410.231.B1 during the
period February through June, 1987. The documentation was edited by B.
McCarn of the 'AEA in March, 1988. The basic structure and methodology of
the system are outgrowths of methods developed by the Ore Reserves Branch,
Grand Junction Office, U.S. Atomic Energy Commission (GJO/AEC) during the
1960's and early 1970's.

URAD is designed specifically as a training tocl for anyone unfamiiliar with
the methodology, data requirements, and/or general computer applications in
the field of uranium ore reserves analysis. However, it can effectively be
used in a 'production' environment involving considerable amounts of data.

Oniy a basic working knowledge of D0OS 2.1 is needed to maintain the system
and run the programs.

1.2 HISTORY AND ACKNOWLEDGMENTS

The computational algorithms, and output forms in URAD were in, large part
converted directly from programs and utility subroutines developed GJO/AEC.
The history of this development is reviewed briefly to provide readers with
some continuity for reference between the URAD system and the original pub-
lications cited in this guide,.

During the period 1960-1968 GJO/AEC developed the following computer pro-
grams:

GAMLOG (J.H. Scott, 1962) The interpretation of gamma-ray log data
using a digital computer. U.S. Atomic Energy Commision, GJO,
RME-1L43.

DOLLAR (J. Scott, 1963) The Dollar Program For Calculating Uranium
Ore Reserves. U.S.A.E.C., GJO, RME-1L2,

GRADE (J. Scott, 1963) The Grade Program For Calculating Uranium
Ore Reserves. U.S.A.E.C., GJO, RME-145.

ORSAC (R.J. Meehan and W.D.Grundy, 1964} Estimation of Uranium Ore
Reserves by Statistical Methods and a Digital Computer.
U.S.A.E.C., GJO, RME-183.

SCOR (P. deVergie, 1962) Calculation of underground or open pit
reserves using grade cutoffs arbitrarily assigned or determined by
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economics. Paper presented to the Colorado Mining Association in

1968,

(A review of the GJO computer applications was presented in 1964
by J. Patterson, P. deVergie, and R.J. Meehan at the 1964 Inter-
national Symposium on Computer Applications in the Minerals |ndus-
try, Colorado School of Mines, Golden, Colorado)

Each of the above programs was initiated somewhat independently at a time
when gamma-log data were being taken from gamma-ray logs using "hand" meth-
ods, and each had its own particular method for inputting and processing the
data.

The period 1962-1969 saw a rapid increase in wutilization of automatic
digitizing of gamma-log data. The GJO system for automatic digitizing was
described in:

Young, H.B. and deVergie, P.C., 1963, Preparation of Gamma-ray Log
Data for |BM Card Punching, U.S.A.E.C., GJO, RME-14k4,

A set of routines (PEDAT, deVergie,1963) was developed to serve as a stand-
ard data input program to read in and edit various types of data and was in-
corporated into SCOR, ORSAC, and GRADE (but not into DOLLAR).

When the CDC 3100 computer was installed at GJO in 1969, program MDDAT
{deVergie, 1969) was developed as a ‘front-end' module which processed atll
data and created secondary data files (binary) prior to processing by ore
reserves programs. MDDAT included the GAMLOG interpretation routines. Pro-
grams ORSAC and SCOR were converted with some modifications.

DOLLAR and GRADE were combined into GRADEV (R.J.Meehan), to which was added
the additional capability of handling vanadium assays. The PEDAT routines
were modified and then added to each ore reserve program in order to process
and edit the secondary files created by MDDAT.

Modifications and enhancements continued on these programs up through 1979,
when the CDC 6600 was installed at GJO. In designing URAD, it was judged
that the GJO system, as it stood circa 1978, would be most useful point at
which to begin. A considerable amount of the material presented herein was
was originally never fully documented due to the ongoing changes and addi-
tions which were constantly taking place.

1.2.1 Modifications in URAD

For URAD, the MDDAT program was modified and revised into program '"URDAT"
(URanium DATa system); The original diverse formats for basic sample data
were revised and standardized, and a new format (''Q") was added. The compu-
tational algorithms in GRADEV (renamed "RESUV' (REServes for Uranium and
Vanadium) and ORSAC were left intact.

SCOR was considerably modifified; and the PEDAT routines were revised and
enhanced. The major changes in the all the programs occurred in the process-
ing of the data and input of program parameters. The file handliing and data
input procedures were completely revised to form the UCON system, which s
altogther new. input of parameters into the ore reserve programs was stand-
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ardized to the extent feasible, and all such input was made interactive ex-
cept for the UCON file handling and data edit instructions.

OQutput features were redesigned specifically for microcomputer printer ca-
pability.

1.2.2 Additional Sources of information

The following publications were excellent sources for information relating
to ore reserves and basic interpretation of gamma-iog data:

Practical Borehole Logging Procedures for Mineral Exploration with
Emphasis on Uranium, [.A.E.A., Vienna, Techn. Report Series No.

259,

Methods for the Estimation of Uranium Ore Reserves {(an Instruction
Manual) ,l.A.E.A, Vienna, Technical Report Series No.255.

1.3 GENERAL_SCOPE _OF THE URAD SYSTEM

1.4 ORGANIZATION OF THE USER GUIDE

This guide includes the following major sections:

The OVERVIEW OF THE URAD SYSTEM (Section 2.0) shows the major elements of
the URAD system.

The REVIEW OF SAMPLE DATA (Section 3.0) describes the general type of sample
data found in URAD and includes discussions on radiometric logging data and
disequilibrium correction of radiometric data.

A complete description of the file structure and sample type formats of the
UDAT basic sample data files is provided under: UDAT SYSTEM —-— PRIMARY
(BASIC) FILES, GENERAL FILE STRUCTURE (Section 4.0);

UDAT SYSTEM —-— PRIMARY FILES, DESCRIPTIVE DATA FOR SAMPLE SETS (Section
5.0); and,

UDAT SYSTEM -— PRIMARY FILES, INDIVIDUAL DATA FORMATS (Section 6.0).

A compiete description of the UCON system for file access and sample editing
is given in THE UCON SYSTEM (Section 7.0).

PROGRAM URDAT (Section 8.0) explains the initial processing of the primary
UDAT files to obtain standard output listings and gamma-log interpretations
of radiometric data, and to create intermediate UDAT files which are used by
the ore reserves programs - RESUV, ORSAC, and SCOR.

A general description of the parameters which must be input interactively to
the ore reserve programs, is given in the DEFINITION OF ORE RESERVES PARAME-
TERS (Section 9.0).



INTRODUCT I ON

INTERACTIVE ENTRY OF PROGRAM CONTROLS AND PARAMETERS (Section 10.0) reviews
the method used by URAC for entering program parameters interactively (i.e.
during program execution) on the console.

Preliminary steps required before running an ore reserve program are re-
viewed under GENERAL PROCEDURES FOR RUNNING THE ORE RESERVES PROGRAMS (Sec-
tion 11.0). Also described is the interactive entry of those parameters
which are standard to all programs.

The ore reserve calculation programs RESUV (Section 12.0), ORSAC (Section
13.0) and SCOR (Section 14.0) are described in detail. These sections in-
clude: the concepts and operational features of each program; detailed in-
structions for running the programs; and sample output from test cases.

APPENDIX A (Section 15.0) describes the concepts used in the GAMLOG method

of interpreting borehole radiometric data and is excerpted from RME-1LS§
(Section 1.2).

APPENDIX B (Section 16.0) is a listing of file 'STARDAT', a test primary
sample data file containing a set of actual gamlog data which are identified

for a fictitious property.

APPENDIX C (Section 17.0) contains a test run and output list by the URDAT
program from test data contained in the supplied diskettes.

Section 18.0 contains an index of terms which, it is hoped, will be useful
to the user of the URAD system.

1.5 TEXT NOTATIONS, SYMBOLS, AND ABBREVIATIONS

1.5.1 Generail Notations and Symbols

- Single quotes {' ') are used only when referring to data (in a UCON file)
which specifically require enclosing single quotes as part of the actual
data entry.

- Double gquotes (' ') may be used for new or ''colloquial' terms, types of
data elements, and descriptions of codes and actual data entries. However,
double quotes are never part of any actual data either in files or as inter-
active entries.

- Underlining ("_") is used to indicate a blank (character) when giving ex-
amples of alphanumeric fields.

-~ Bold PFace is used for highlighting terms or phrases, or for warning com-
ments.

Percent is denoted by '%",

A small "%" in eguations denotes multiplication,

A slash "/" in equations denotes division.

A plus '"+" in equations denotes addition
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- A minus "~'" in equations denotes subtraction.
- Two asterisks "#%" in equations denote exponentiation {(power).
- "{ < (~=) > }" in equations denotes hierarchy of operations.

"Alphabetic’ characters refer to the letters "A" through "Z'.

- "Alphanumeric! characters refer to the entire ASCi| character set, includ-
ing numbers, characters, and special characters (but not "alternate" charac-
ters) .

~ A program "RUN'" is the complete processing of all the blocks and files de-
fined in a UCON file. A RUN begins with the entry of the program name and
ends when all blocks in the UCON file have been processed and program oper-
ations completed.

~ A "block pass' is the complete processing of one block of data as defined
by a UCON file.

- A '"default' value or file name is one which will be used in a program RUN
if some optional value or name is not supplied.

- All data currently used in the program are in the "English' weight / meas-
ure system; one ton = 2000 pounds.

1.5.2 Notation in Field Descriptions for UDAT Formats

A "field" is the location on a record in which a particular data element s
placed. 1In fixed-field formats such as required by the UDAT files, a field
is specified by the column numbers of the record. |n partialiy-free-format
records such as in the UCON (partially) and RNGTBL files, it may be referred
to by its position with respect to a specific code and/or to other fields.

The following field notatation is used in this text:

- "C'" denotes 'column' and the number following "“C' is the exact column num-
ber of a field in a given record; when a field consists of more than one
column, the first and last columns are enclosed in parenthesis; example
"C(5-8)'" means '"columns 5 through 8", "(C22' means 'column 22".

- "D" denotes the number of places to the left of the last column of a nu-
meric field at which an assumed decimal is positioned; example "D = 2" means
that a decimal is assumed 2 places to the left of the last column of the
field (“one place to the left" means "immediately to the left').

- Y"E'" denotes the type of data entry, either "A', ''N", or "B", where,

IN'" denotes ''numeric, i.e. the numbers "0' through "g". Unless a '"D"
{above) is specifically mentioned, no decimal is assumed.

- "A" denotes alphanumeric data unless otherwise specified.
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Note: The special notations described above should not be confused

with actual codes used as data.

1.5.3 Abbreviations in Text and lllustrations

The following are abreviations used throughout the text:

Blk = block

BLTH = bottom lithologic unit

BOTEL = bottom elevation

CE-fields = entries in columns 13 through 72 of
continuation records

Coord. = abbreviation for coordinates

CPS (cps) = counts per seconds

Cu. = cubic (**3)

0T = dead time

Elev. = elevation

Fmt. = format

Ft. = feet

grd. = grade

LOGe = logorithm to the base e
max. = maximum

min. = minimum

mng. = mining

ms = microseconds

MV = maximum value

PITBT = depth to pit bottom
sec = seconds

sq. = square (%%2)
thk. or
thick. = thickness

TLTH = top lithologic unit
TOPEL = top elevation

tot. = total

yd (s) = yard(s)

1,6 URAD BENCHMARKS

Please note that benchmarks for all programs are contained in

the

supplied

diskettes and include input and output results. Please compare the results
of the benchmark input data with each of these files to assure correct oper-

ation.
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2.0 OVERVIEW OF THE URAD SYSTEN

2.1 OVERALL STRUCTURE

The overall structure of URAD is charted on Figure 2.1.

2.1.1 Processing Primary DBata Files

The system for storing the basic uranium sample assay data (Section 3.0)
used in URAD is termed "UDAT" (Sections 4.0, 5.0, & 6.0) and requires the
data to be established in UDAT files in one of several '‘standard' formats.
Basic data may be entered (Figure 2.1, step 1) into the UDAT files from the
keyboard, or by '"automatic~digitizing' procedures, and are stored perma-
nently in Primary (basic) UDAT files. UDAT files may be on hard or floppy
disk. I|f data already exist on some medium (ex: floppy disk) which is com-
patible with the microcomputer hardware system but are not in the formats
required by the UDAT system , they may be entered into a UDAT file by writ-

ing a '"'con version' program which will arrange them in one of the UDAT for-
mats.
UCON Files (Section 7.0} are small temporary files (Figure 2.1, step 2) cre-

ated to provide instructions for selecting, editing, and submitting toc URDAT
any of the data from one or more primary UDAT files. They are also created
(step 5) to provide similar instructions relating to the intermed iate UDAT
files used as input to the ore reserves programs. When so used, they serve

to define the blocks (Section 7.1.2) for which reserves will be calculated.
A UCON file must be available each time any one of the four main programs is
run and will apply to one specific RUN only. However, the same UCON file

could be wused with each of the reserves programs if the ap plicable sample
data were to be identical.

Program URDAT (Section 8.0) processes (Figure 2.1,step 3) the primary UDAT
files to:

1. Create output listing and data summaries ({(see print-ouput file, below).

2. Carry out any required interpretation of radiometric data, using the
GAMLOG (Section 15.0) method.

3. Create standardized Intermediate UDAT files which are used for data input
to the RESUV (Section 12.0), ORSAC (Section 13.0), or SCOR {Section 14.0)
ore reserve programs. These intermediate files may be saved or deleted at
the option of the user. During a single URDAT RUN, any number of oprimary
UDAT files may be processed but only one intermediate UDAT file may be cre-
ated.

2.1.2 0QOre Reserve Calculation Programs

The ore reserves calculation programs -- RESUV, ORSAC, and SCOR -- are each
run independently (Figure 2.1, step 6). Each utilizes an appropriate UCON
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file to obtain sample data from the intermediate UDAT files, and any number
of such files may be processed in one block pass (and during one RUN).

The reserves programs carry out the ore reserve calculations and create ocut-
put listings of the results (see print-output file, below).

Program SCOR optionally creates ''USUM'" files which contain summaries of the

ore interval analysis on a given set of data under a given set of physical
and economic criteria.

2.1.3 Print-Qutput Files

Print-output ("p-0") files (Section 8.2) are those files (excluding the
intermediate UDAT files) on which output of results from the various pro-
grams will be placed. P-o file names are assigned interactively at the start
of program execution. |f the printer is designated as the p-o file, then the
results are printed directly on the printer during program execution. |f
some other file is designated, then results must be printed separately, (af-
ter program execution is completed) using the utility program FORPRINT (Fig-
ure 2.1, steps 4 & 7; Section 8.2.3).

Since a variety of print control commands not standard to FORTRAN are sent
to the printer in URAD, program RESTPRN (Section 8.2.3.1) is provided to re-
store the printer to standard if a RUN is abnormally aborted while printing
is taking place. Section 8.2 provides detailed information on print output
options.

2.2 URAD FILES

2.2.1 Working File Name Protocol

UDAT, UCON, and print-output p-o files may be considered as 'working files'.
Any names may be assigned to URAD working files, providing they follow DOS
convention; however, a file name may not be referenced by more than 15 char-
acters. This allows the inclusion of a device name d: but not directory or
subdirectory names. Examples of URAD working file names are '"FILENAME",
TACFILENAME", "FILENAME.DAT', “A:FILENAME.BIN",

The naming, saving, backup, transfer and/or deleting of any URAD files s
left entirely up to the user, except that URAD does provide default names
for the UCON file and print output file to be used in a run,

URAD does not automatically provide filename extensions .xxx to file names
assigned by the user. If extensions are used, it is suggested that the ex-
tension ".DAT'" be given to primary UDAT files, and ".B" or ".BIN" to inter-
mediate UDAT files.

2.2.2 File Location

When UDAT or UCON files are entered interactively during program execution,
they must always be available either in the current working directory of the
default drive, if no device name is provided, or in the root directory of
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the specified disk, if a reference device name is included. Similarly, p-o
files will be created or accessed either in from the working directory of
the default drive or the root directory of a specified disk.

File "RNGTBL" is a special file; when needed {Section 5.2.1.2), it must al-
ways be in the current working directory of the default drive.

2.2.2.1 Hard Disk Available

With a hard disk, it is most convenient to keep the .EXE modules, the work-
ing files, and RNGTBL all in one directory -- always using it as the working
directory when running the programs. Any available additional disk drives
may be used as optional working file storage.

Optionally, the .EXE files may be in one directory example: '"URX' and the
working files and RNGTBL in another example: '"URW'" . Then, URW may be used
as the working directory and the .EXE modules may be accessed by first issu-
ing the DOS command 'PATH \URX' (or setting the path in an autoexec batch
file).

To run any of the programs, simply issue the D0S program execute command
i.e. type the program name & press RETURN

2.2.2.2 Hard Disk Not Available

With a single or dual floppy drive (but no hard disk) system, the '.EXE"
modules may be kept on one set of disks, and other disks used to hold the
working files -- in the disk root directory.

To run a program (after booting the system), simply enter the disk contain-
ing the desired program .EXE module into the default drive and issue the DOS
program execute command . When the console monitor message to specify file
“OQUTPUT" appears, remove the program disk and enter the disk{s) containing
the required UCCON file and primary or secondary UDAT file(s), or, for pro-
gram FORPRINT, the p-o file to be printed. !f URDAT is being run, the disk
in the default drive must contain file RNGTBL (if needed).

2.2.3 Files included with Guide

The following files are included with this Guide.

2.2.3.1 Program Execute Modules
Execute modules compiled for use with a mathematics co-processor are:
URDAT.EXE, RESUV.EXE, ORSAC.EXE, SCOR.EXE, FORPRINT.EXE, and RESTPRN.EXE.

For use in a microcomputer system lacking a math co-processor, the above are
optionally availablie as: URDAT2.EXE, RESUV2.EXE, ORSAC2.EXE, SCOR2.EXE,
FORPRIN2.EXE, and RESTPRN2.EXE.

2.2.3.2 FORTRAN Source Programs
FORTRAN source code is available for URDAT, RESUV, ORSAC, SCOR, FORPRINT,
and RESTPRN.
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2.2.3.3 Test UDAT Primary Data Files

GAMDAT exXamples of the various primary data formats

GAMDATV for testing bimodal (uranium and vanadium) format
STARDAT 230 sample sets from a hypothetical uranium deposit
STARDATL for testing lithologic data

2.2.3.4 Test UCON Files

UCON1 use for test URDAT RUN on file GAMDAT
UCONL use for test URDAT RUN on file STARDATL
UCONS use for test URDAT RUN on file STARDAT
UCONV use for test URDAT RUN on file GAMDATV
2.2.3.5 Test UJAT Intermediate Data Files
STARDATL.B created by running URDAT using UCONL

STARDAT.B created by running URDAT using UCONS
GAMDATV.B created by running URDAT using UCONV

10
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.0 R i OF URANI ANP ATA

3.1 GENERAL

When the utilization of computers as an aid to ore reserves analysis is
first introduced to any individual or organizational entity, prime interest
is usally focused on the ore reserves computations themselves. The main con-
cerns are technical justification, reliabity of resulits, the advantage of
one particular method over another, computational speeds, the form of out-
put, and so forth. However, once the computer is adopted as a working tool,
the users invariably find that the handling of data begins to occupy a seem-
ingly disproportionate amount of their time and effort. As the computer
utilization increases and the amount of data grows larger, more and more
work is expected of the computer, and attendant data manipulation becomes
increasingly difficult and complex.

Data entry and storage are a common facet of all computer applications. in
the working environment, data associated with minerals, especially uranium,
presents some unique problems:

1. There is great diversity in type, collection method, and form of data.
2. There are a considerable number of ways the data may be used.

3. The data do not generally lend themselves to easily available standard
data base management systems.

For an individual or group desiring the flexibility of handling any type of
data which may become available, there is a major benefit in establishing a
standard data system which will contain all the information needed but, at
the same time, is not unwieldy and may be easily accessed.

The following discussion of the URAD data system is therefore intended not
only as a guide to running the programs themselves, but also as a forewarner
of future needs and problems which may be encountered by the user in the de-
velopment of any mineral sample data base.

The system itself is, to some extent, a "holdover' from the punch-card/mag
netic tape environment (and associated data reduction methods) which pre-
vailed in the 1960's and 1970's. Sample data are initially entered from the
console keyboard and stored in 80-column records, and strict rules on data
format apply. However, word-processing systems currently available for use
with microcomputers greatly facilitate the entry, edit, and listing of the
data. |f appiicable data already exist in "machine-readable' form (Section
3.3.1), they may be converted to the required formats.

The automatic digitizing of data from gamma-ray log strip charts also pro-
vides a relatively quick method of enetering data into the files. Specific
techniques for such procedures are not discussed in this guide, as they de-
pend to a large extent on the equipment employed. However, the parameters
and coding systems required by URAD for such digitized information are de
tailed in Sections 5.0 & 6.0.

12
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The next step up from the current URAD system would be one which allowed
interactive entry of basic sample data and stored these data in a more com-

pressed form. However, it would be easy to convert both the UDAT primary and
secondary files to any other data base system

3.2 URANTUM SAMPLE DATA USED IN URAD

3.2.1 Definitions Used in Guide Relating to Sample Data

The general term sample as used herein refers to a linear extent of some ma-
terial and its corresponding representative mineral content. In this Sec-
tion, and Sections 4, 5, & 6, the term sample assays refer directiy to the
percentage or ‘'grade"” of a "mineral" (actually a specific element or com-
pound) in the total material, as determined through laboratory anaiysis. The
minerals applicable to URAD are uranium (U, with grade generally expressed
to the nearest 1000'th of 1 percent U308) and vanadium (V, with grade ex-
pressed to the nearest 100'th of | percent V205).

Chemical uranium assays refer to assays for which an estimate of the actual
grade has been made either directly or indirectly; this would include chemi-
cal, fluorometric, or neutron-activation, analyses. Radiometric (or
"radiometric-equivalent’} assays are those based solely on observed radi-
ation (usuaiiy gamma-radiation) with the assumption that the represented
uranium and its daughter products are in radiometric equilibrium (see Sec~
tion 3.4). ( In the sections describing the ore reserve programs, the term
"assays' is used generically for all sample data.)

Sample readings refer to numeric values from which sampie grades may ulti-
mately be determined.

Each sample consists of a sample interval which is defined by thickness in
feet, and mineral grade -- either an actual grade (example: percent U308) or
a '""'reading". In the latter case, the factors required to make the estimate
are included in the gample description (below).

3.2.2 Sample Sets

Samples suitable for effective wuse in ore reserves analysis are usually
grouped in approximately linear ''sets', each set consisting of one or more
sampies. A sgsample set includes a description, i.e. one or more symbolic
identifiers (hole number or sample number, property number) and sufficient
information to accurately assign any sample in the set to a position in some
three-dimensional coordinate reference system. A single “point of origin"
suffices to establish this if the set is vertical. {f the set is not verti-
cal, then additional information must be provided as to its direction from
the origin point.

Examples of sample sets are: a series of core samples from a bore hole; a
series of samples from one total channel sample; measurements of radiometric
""counts-per-second" from a bore hole,

A sample set may be further characterized by geclogic environment.

13
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A data set is simply a group of sample sets which have some generic common-
ality from the user's point of view. A data file is a specifically named DOS
computer file containing sample set data in structured form.

3.2.3 Uranium Sample Data

The basic sample data used in uranium ore reserves calculations consist
mainly of:

1. Radiometric data from logs of surface or underground boreholes.

2. Interpretation of the actual uranium values represented by the above.
These may be in the form of: 1) values at equal spacing along the borehole;
or, 2) interpretations of thickness and average grade of total anomalies.

3. Chemical or radiometric assays of core or cuttings from boreholes.

4. Chemical or radiometric assays of representative samples of materials
(example: '"channel'' samples) from mine workings.

5. Radiometric or 'direct' measurements from 'face-scanning” in mine wor
kings.

3.3 BOREHOLE RADIOMETRIC LOGGING DATA

The term ''borehole radiometric logging' refers to the act of measuring the
amount of radicactivity received by a sensor moving along a borehole; and a
"radiometric log" (or ‘'gamma log'') is the resulting record of the radio ac-
tivity measurements. Such measurements are termed 'borehole radiometric log-
ging data', or simply ''gamma-log' data.

For this section, and other sections dealing with gamma-log data, it will be
useful for the reader to refer to Section 17.

During the past 35 years, there has been considerable evolution in the meth

ods of both handling and "interpreting' such data, i.e. estimating the ura
nium grades represented by them. These methods have progressed from paper-
and-pencil recording and simple factoring of individual values read from

hand-driven instruments to direct recording of computer-calculated wuranium
estimates directly onto magnetic tape in sophisticated mobile logging units.

Since gamma-log data are not aiways immediately available in the most up-to-
date or advanced form to those responsible for reserve calculations, a brief
review is warranted of the various forms in which they may be received.

The term 'readings' refers to measurements of the radiocactivity at given po-
sitions in the borehole recorded either directly during the logging proce-
dure or subsequently measured from the continuous curve representing the
radiometric amplitude on a printed 'strip'" log (Section 3.3.4). Readings are
almest always taken at regular, consecutive intervals, usually 0.5 or 1.0
feet along the length of the borehole. Readings may be in counts-per- second
(cps) or in inches-of-deflection (when measured from a "strip" log).

14
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URAD uses the "GAMLOG' method ({(Scott,1963) described in Section 15 to inter
pret such data.

The term 'Yinterpreted” refers to gamma-log data for which an estimate of
uranium content has been made. "Uninterpreted' refers to gamma-log data re-
quiring further processing to obtain an estimation of the uranium content
represented by the data.

"Descriptive' data which must be provided along with uninterpreted
radiometric logging data from any borehole are: 1) the K-factor; 2) the ap-
plicable attenuation factors; 3) the dead-time correction factor; kL) the in-
terval at which the readings were taken; 5) the depth from the top
(“coltar") of the borehole at which the first reading was taken; 6) the
depth to any natural water and/or drilling fluid standing in the hole at the
time the 1log was made, as well as information on hole <casing, if
appplicable. These factors are important since they must also be entered as
data with each sample set of gamma-log data (Section 5.3) in the UDAT files.

In the following summary of the most commonly available types of gamma-log

data, brief reference is made to the format(s) used in entering them in the
URAD data files. These formats are described in detail in Section 6.

3.3.1 Direct ""Readout'' to Machine~Readable Media

As of this date, '"state-of-the-art' radiometric logging units in commercial
use record f{or '"read out') radiometric readings, in ''counts-per-second"
("eps'') directly onto a '"machine-readablie' ("computer-readable') medium --
usually magnetic tape. Some even have the <capability of interpreting and
converting the readings to estimated uranium values during the actual log-
ging process. During the early 1980's, logging sensors were developed to
measure the actual uranium content in boreholes, but these methods have not
yet been put into widespread commercial wuse for wuranium exploration the
United States.

In order to utilize data on magnetic tape without intervening manual tran-
scription, the microcomputer must either have an interface with an appropri-
ate magnetic tape drive or reader, or the data must be ''down-loaded!, on a
different computer, to a medium (floppy disk, hard disk, or other) which is
compatable with the given microcomputer system.

A utility program may be easily written to convert such data (or any other
uranium sample set data which is not in the UDAT form) to the required UDAT
formats. During the period when the precursor to the URAD system was in full
operation, this type of situation was the rule rather than the exception. [t
is far easier to convert such data to one of the UDAT formats than to write
an input program such as URDAT for each new format type that is encountered.

A discussion of the methods involved in the above processes is outside the
scope of this guide,

3.3.2 ODirect Readout to Printed Media

Cps readings recorded during the logging process are sometimes printed di-
rectly on to paper tape or are printed from magnetic tape. Such data may be
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intered into the UDAT files using the "FIU" borehole log format (Section

6.3).

3.3.3 Interpreted Values

Listings of estimated uranium values based on interpretations made by some
other computer are sometimes available from the logging company or some
other source. These may be entered into the UDAT files using the "FnQ"
borehole format (Section 6.3) or the "contiguous' format (Section 6.1).

3.3.4 Readings from Printed Radiometric Strip Logs

The term "printed radiometric strip log'" or "strip log" is wused in this
guide to describe the continuous curve automatically drawn, usually by pen
and ink (stylus) on scaled chart paper, to represent the amplitude of radio
activity measured in the borehoie during logging procedures. The general de-
finition of the strip log includes the chart paper and associated back
ground material as well as the curve itself. If direct readout of c¢ps, on
some readable medium, is not available, then the printed radiometric strip
log provides the only source of data by which to estimate the radioactivity
and corresponding uranium content represented in the borehole.

Two types of uninterpreted readings may be taken at points along the contin-
uous radiometric amplitude curve on a strip log.

1. "iInch-Deflection Readings' are measured from the base line of the log to
the radiometric amplitude curve either by hand or by automatic ‘'digitizing"
methods. These are entered into the UDAT files using the "A-E,!" or "F1I"
borehole log formats. if they are automatically digitized onto microcomputer
disk then a simple "utility' computer program can be written to convert the
data into the "A-E,1'" or “F1|" formats.

2. Transparent overlays may be designed to allow the reading of points along
the amplitude curve in terms of cps, either uncorrected or corrected for
dead time. Such readings are entered using the "FI1U" or "FIC" formats.

In either case, if hand/overlay methods are utilized, the readings can be

directly transcribed into the data files using the console typewriter.

3.3.5 Total! Anomalies

|f a computer is lacking to interpret individual readings taken on a 0.5 or
1.0-foot basis, the total thickness and average grade represented by total
anomalies may be estimated from printed logs or from tabulations of cps
readings using the method described in Technical Report Series No. 259,
""Practical Borehole Logging Procedures for Mineral Exploration with Emphasis
on Uranium', |AEA, 1986 (Section 1.2.2). Further reading on the subject pub-
lTished by the IAEA is Technical Report Series No. 212, ''Borehole Logging for
Uranium Exploration', IAEA, 1982.

Section 17) Uranium values estimated in this manner are most easily entered
into the UDAT files by using the 'non-contiguous'' format (Section 6.2).
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3.3.6 Inch-Deflection vs Counts-per-Second Readings

in the current URAD format system, inch-deflection readings are assumed to
be recorded to the nearest one-hundredth of an inch. When the radiometric
count rate exceeds around 50,000 cps, there is a minor, but noticeable dif-
ference in the interpreted U308 values derived from actual cps and those de-
rived from the cps calculated by: c¢cps=inches-deflection x ¢ps/inch, where,
cps/inch is based on the appropriate logging range scale. This may be ob-
served in file "GAMDATX" contained in the supplied diskettes, by comparing
the high grade values of sample set "TEST 4" with those in 'TEST &" (see
also comments in Section 5.4).

The effect is simply caused by the difference in the number of possible sig-
nificant digits in the cps readings as opposed to those available in the
combination of inch-deflection and range-scale values; the fatter has less.

In practice, it was found futile to attempt to digitize readings to the
nearest 1000th of an inch from strip-logs, since the stylus trace of the
radiometric amplitude curve has a width generally greater than 100th of an
inch. However, if |t were desired to record to the nearest 1000th of an
inch, then a new format, say, '"i" (instead of "I") could be added to allow
for the extra digit in the continuation record CE-fields. .

3.4 RADIOMETRIC DISEQUILIBRIUM

3.4,1 General Concepts

The uranium occurring in a deposit may be out of equilibrium with respect to
its daughter products. The deposit may be so recent that equilibrium has not
yet been reached, or it may have been reached in the past and since then the
deposit may have been subjected to processes which have caused the uranium
and/or the chief gamma-giving products (chiefly radium 226) to be prefer-
entially removed, at least locally.

For such deposits, it is necessary to adjust radiometric values to obtain
the best approximation of representative uranium grade.
"Equivalent-radiometric" assays and interpretations of borehole log
radiometric data are most commonly subject to such adjustment. An

equivalent-radiometric assay is defined as an assay which is made to deter-
mine uranium content but is based on measurements of the gross count gamma
radiation from the daughter products; the resulting estimate of the uranium
content must assume that the uranium and its daughter products are in equi-
librium,

Normally, during the course of evaluating a deposit, as many samples (repre-
sentative of the deposit) are taken as considered neccessary and are ana-
lyzed for both chemical and radiometric-equivalent grade. Comparisons are
made of the resulting values to determine the ratio of the chemical to the
radiometric grades. Simple arithmetic averages of uranium:radiometric ratios
do not always suffice for adjustment purposes. The ratios are often not
straight 1line functions, and different portions of the same deposit may be
characterized by different disequilibrium relationships. Oxidized portions
often favor the radiometric values, and, conversely, the gquantity of uranium
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in unoxidized or enriched portions is often not completely reflected by the
radiometric values.

Accordingly, it is useful to: classify such sample assay data according
their local geologic enviromments; to fit values from selected classes to
several functions using statistical methods such as regression analyses;
and, of <course, review the ''goodness-of-fit' of the derived coefficients.
In order to obtain valid results, a complete spectrum of grade values must
be represented in each class. Functions which have proved useful are:

Y = A + BX + CX¥%2 + DX#%3 + EXxxh (1)

L0Ge ¥ = A + B x LOGeX (2) , and
where,
X = observed radiometric value,

Y predicted chemical value,
A, B, C, D, E are coefficients.

3,.4.2 Application of Disequilibrium Correction Coefficients

If disequilibrium coefficients have been determined, they may be applied to
radiometric data in the UDAT files as explained in Section 7.6.6. All sample
data are coded as to whether or not they may be subject to corrections (Fig-
ure 5.1). Corrections may be applied when running program URDAT to create
intermediate UDAT files, or they may be applied during the processing of the
intermediate files by one of the ore reserves programs. The latter method is
recommended since once the corrections have been made by URDAT, no further
changes should be applied when processing the intermediate files.
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4.0 0o EN —— PRINARY (BASIC] FILFS, GENERAL STRUCTUR

In URAD, all samplie data are stored as linear samplie sets, as defined above,
regardless of their type and origin, and are contained in standard DQS files
herein termed "UDAT' (Uranium, DATa) files.

Sample data are first entered and stored in UDAT primary ("basic") files
(Section 4.1} which are in the 'sequential, formatted' mode and consist of
records having a maximum length of 80 characters each. The data may be
entered according to one of several formats.

Program URDAT (Section 8.0) processes the primary files and creates UDAT
intermediate files which are completely standardized and are in the
""'sequential, binary' mode, The intermediate files are used as input to the
ore reserves programs.

There is no limit to the number of UDAT files or the number of sample sets
within either a primary or intermediate file except those imposed by the
constraints of the microcomputer system itself. UDAT files may reside on
hard disk or floppy disk and may be given any D0S-compatible file names.

File size is limited to the available capacity of the disk involved.

This Section, and Sections 5 & 6, describe the attributes of the UDAT
primary data files. The intermediate files are described in Section 8.5.

Note: Program URCAT is designed so that additional format types
may be added to the URAD system if needed.

4.1 PRIMARY UDAT FILES

A1l sample data in a primary file is entered according to 'fixed-field"
formats in accordance to prescribed rules, but unformatted text is also
allowed. No records may be greater than 80 columns (characters). Sample
sets within a given file may consist of any of the UDAT sample types, i.e.
"contiguous', "econtiguous bimetal', '"non-contiguous', "A-E', or "F'"; and
different types may be included within the same file.

L.1,1 Test Primary UDAT files

Four test primary UDAT sample assay files are included with this guide. They
may be easily scanned by using available word-processing programs.

4.,7.7.1 Test File GAMDAT

Test file "GAMDAT" contains examples of all the formats. A listing of file
""GAMDAT! is shown on Figure &4.la-b. |f program URDAT (Section 8.0) is run
using test file "UCON1'" as the UCON file, the wvariables listed in the
designated print-output from the RUN (Appendix C) may be compared to
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those in Figure L.la (part 1) and 4.1b (part 2) (see also Sections 3.3.6
and 5.4) .

4.1.1.2 Test File STARDAT

Figure 4.2 is a partial listing of test file "STARDAT" which consists of 230
actual sample sets in the "FIU" format. The results of running URDAT on
these sets is shown on Appendi< C. This file is wused to illustrate
many of the features of the URAD programs.

4.1.7.3 Test File GAMDATV

Figure k.3 is a partial listing of test file "GAMDATV" which contains sample
sets in the "V" format (both uranium and vanadium assays). File GAMDATV
is wused in describing program RESUV.

4.1.7.4 Test Flle STARDATL

File ‘STARDATL'" consists of selected sample sets, from the STARDAT primary
UDAT file, to which have been added hypothetical lithologic records (Section
6.4). It is may be used to test the lithologic edit features of the UCON
system (Section 7.6.4).

4.2 FORMATTED DATA

L,2.1 Sample Set Record Types

A UDAT file consists simply of data from one or more sample sets, with each
set comprised of a header record and, optionally, continuation records.
Every sample point to be recognized in the files must be represented by a
header record, but continuation records are not required if the interval
represented by the sample point is considered devoid of significant mineral
content ("barren''). Lithologic and directional data records may,
optionaily, follow the continuation records (or the header record, if there
are no continuation records. The organization of the sample sets listed in
Figure 4.1 is described by the comment records ("C" in column 1),

There are limits to the number of continuation records within a sample set;
these are definmed in the discussion of the individual UDAT formats (Section

6.0) .

4$.2.1.1 Header Records

The very first record of any sample set consists of an identification or
"header" record containing the descriptive information and , if reguired,
gamma-log interpretation parameters. The point of crigin is referenced by
two coordinates and an elevation (see Figure 6.1). Each header record must
contain a primary "sample—type'" code in column 13; subsidiary sample-type
codes may be regquired in columns 14 and 15. The sample-type codes define
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both the type and format of the data within the given sample set. ({Some
header records may also contain sample data.)

If the sample set is considered ‘''barren', i.e. there are no continuation
records, the interval of '‘barrenness' is assumed to be between the reference
elevation and the "total depth sampled'" (Section 5.2.7).

4.2.1.2 Continuation Records

One or more continuation records containing sample intervals and
corresponding grades may follow. Each sample interval is represented by a
thickness and mineral grade value.

For borehole log data, the samplie interval thicknesses are all the same, and
the value of the interval is entered on the header record. Ffor intervals of
barren material between anomalies, only the thicknesses are included; the
grade of such intervals is assumed to be negligible.

4,2.1.3 Lithologic Records

One or two records containing "lithologic" (gcologic) information (Section
6.4) may follow either the last continuation record of a sample set or the
header record (see *NOTE). Lithologic records all have the same format,
regardless of the format of the header and continuation records.

Note: if a given group of samples sets have been characterized
with lithologic information, a barren sample set in that group
must also contain appiicable lithoiogic data, or else it will be
ignored completely in a RUN when lithologic edit control is used.

4.2.1.4 Directional Data Records

One or more records containing information on the direction and attitude of
the linear sample set may follow the last lithologic record, the last
continuation record or the header record. |f the information is not present,
the sample set is assumed to be vertical. Directional data records all have
the same format, regardless of the sample set type.

This first version of the guide does not include a description on the format
and use of directional data.

L.,2.2 Format Types

Three basic format types are used:

4.2,2.1 Contiguous Format
The 'contiguous' format is best suited when entering chemical or radiometric
assays (from mine workings or borehole materials) from a list of contiguous
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samples recorded without regard to mineral content. The contiguous format
may contain uranium assays only { unimetal ) or uranmium and vanadium assays
( bimetal).

4.2.2.2 Non-contiguous Format

The "non-contiguous' format is best suited for transcribing sample data from
maps or tabuiations where low-grade samples have already been censored; it
is also useful for entering interpretations of ''total' anomalies from strip
logs. It does not provide for vanadium assays.

4.2.2.3 Borehole Log Formats

The 'borehole log' formats are used for entering data derived from contin-
uous measurements in boreholes. The "FnQ" format is used to enter inter-
preted values; the "A-E" and "FIU", "FI1C" and "F1i" formats are used for
data which must be additionally interpreted.

4.3 FORMAT-FREE TEXT

In addition to the specific sample set data, general text information
concerning the file or any sample set may be freely interspersed within a
primary UDAT file, as shown in Figure 4.1. The character "C" in the first
column of any record in a primary UDAT file automatically denotes the
remainder of the record as being text information.

The "C" must be entered in column 1 of any record which is not in a standard
sample set format. If it is not, serious problems will result during

processing of the data.

No text information is carried over to the intermediate UDAT files.
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A SET QF VARIDUS TYPES OF ASSAY DATA FOR TESTING THE URDAT 3YSTEM,

CONTISUCUS FORMAT, °UNINETAL’.
Header Rec:rd‘ )
ARATEST 12 SCOG 5000 700051500100 3500 10 05 20 02 30 04 40 J2URDAT
Continuation Racords (2}
ARATEST 1 5¢ 10 50 15 40 02 40 05 40 99 20 30 30 04 20 08 20 20 50 !OURDAT
RAATEST { 50 35 40 30 20 06 20 04 20 10 20 40 20 03 20 02 20 04 20 QIURDAT

BARREN SAMPLE SET

Header Recora
ARATESTALZ 5000 5000 700051500100 URDAT
CONTIGUOUS FORMAT, ’BIMETAL’.

Header Record
YWVTEST 2v1 6000  S0001100051300100 4000 10 105 05 20 {02 0ZYDATA
Continuation Recoras (3)
VUVTEST 2 50 200 04 20 553 10 20 050 13 20 200 02100 05 01 09 100 20YDATA
VWUTEST 2 50 400 04 40 335 50 20 02 02 20 200 01100 20 0f 05 S00 2SVDATA
YVYTEST 2 10 010 02 20 100 50 20 010 ¢2 20 200 33100 20 01 05 20 02vDATA

NDN-CBHTIEUUUS FORMAT.
eader Record
AAATESTBZA!I 5035 4055 7000 1S00100 300 130 4¢ 05 1355 5¢ O02URDAT
Cantinuation Records {2}
RAATESTB2 {43 100 11 155 150 25 170 50 ¢4 {75 S50 B2 {80 S50 O7URDAT
AAATESTBZ 200 90 02 209 110 09 220 &0 48 230 &0 12 236 40 O3JURDAT

BCREHOLE LOG FORMAT, *F1U’, UNCORRECTED CPS.
BEBTEST IFIU 7930 9378 72030

AN = I AT I e CICH CICICI S EIACACIN A= CI S CACUCR D

Keader Record
10051890052300337 128 3 A3URDAT
Continuation Records (7)
001BBBTEST 3

1391 - 000400 Q00700 002200 001400 001200 003300 003700 URDAT
003000 001800 002200 GGIB0C 008000 01780C 023800 0146700 URDAT
015100 013000 008400 007800 004400 0021600 001000 000700 URDAT
0005600 000500 000600 000700 C00800 001000 000800 000500 URDAT
000500 ¢00700 002100 04100 001300 000600 000300 V00300 URDAT
038706 000300 001100 002400 001100 000700 000700 00C800 Hggg¥

Record ¢
10051830053290337 128 T AJURDAT

7780 9198 72119
1583 - 000500 000600 000800 001200 002300 003300 006000 URDAT
009500 (08000 003000 002100 001800 002500 002200 001900 URDAT
003500 020400 029700 040100 035400 056200 043400 017500 URDAT
010400 011600 015300 026000 037100 038000 035600 026100 URDAT
013800 007100 003500 003300 003500 004000 0077¢0 0234600 URDAT
067900 129000 153900 178700 1B100¢ 173700 129700 048400 LRDAT
023600 004700 001600 001100 000800 000700 000700 001000 URDAT
001000 002300 003700 012400 022300 049900 065200 048500 URDAT
083200 103000 100100 104500 110000 113309 118700 124500 URDAT
084100 067700 994400 090100 038300 017200 009700 007700 LRDAT
003000 002500 001000 000700 URDAT

(0Q2BBBTEST 2
{003BBBTEST 3
004BEBTEST 3
QUSHBBTEST 3
004BBBTEST 3
807BBBTESI 3

BBBTEST 4F1L
Continuation Records (1!}

C

001BBBTEST 4
(02BBBTEST 4
003BHBTEST 4
Q04BBETEST 4
0CSBBBTEST 4
(004BBBTEST 4
007BBHTEST 4
00CBBBTEST 4
Q09BEBTEST 4
010BBBTEST 4
0115BBTEST 4

L
E BOREHCLE LO6 FORMAT, *ALI’ {NEEDS FILE RNG6TBL), INCHES DEFLECTION.

001CCCTEST 3
002CCCTEST 3
QO3CCCTEST 5
004CCCTEST §
005CCCTEST S
006LCCTEST 5
007CCCIEST S

Header Reco
CCCTEST 3ALl

ecord

7930 9376 72030 10051890052’90337 961”3 3 AJURDAT

1391 - 400 700 32 140 7 120 7 150 7 370 7 URDAT

300 7180 7 220 7 ’80 7 800 71781 { 238¢ % 1671 | URDAT
1

[ 2]
J

15111 1301 1 0841 1 0761 } OdAL 1 Q181 | 0101 ¢ 007! 1 URDAT
0061 1 0051 1 0061 £ 0071 1 0081 1 0101 1 0081 006! t URDAT
0051 1 0071 1 0211 1 0411 1 0191 1 0061 1 0031 1 0031 t URDAT

13 - 0030 & oft1 1 0241 £ 011 { 0074 1 0G71 ¢ 0081 1 URDAT
0031 1 URDAT

FIGURE L.1A

LISTING OF TEST FILE "GAMDAT' SHOWING VARIQUS FORMATS (PART 1)
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(]

C BCREHOLE LO6 FORMAT, *AJI’ (NEEDS FILE ANGTBL), INCHES DEFLECTICA.

Header Reccrd

CCCTEST 4R3I 7890 9198 72110 10051850033290327 128 3 ASURDAT
L Continuatian Recaras 1599

[ )

QOICCCTEST & 1987 - 0031 1 00&% § 0081 1 0421 1 0231 1 933[ 1 0801 { URDAT
002CCCTEST & 0951 1 ¢BO1 1 0304 1 0211 1 0184 1 (251 1 0221 1 0191 1 URDAT
QUICCLTEST 6 361 1 1041 1 2991 1 4011 1 S&41 1 3621 1 4741 1 1751 | URDAT
Q04CCCTEST 6 1041 1 1181 1 1531 1 2601 1 3711 1 3801 | 3361 1 2511 1 URDAT
QO3LCCTEST & 1380 1 0711 1 0331 1 0351 1 0351 { 0401 § 0771 | 238! | URDAT
Q0ACCCTEST 6 4791 1 1291 7 3281 2 3571 2 3421 2 3471 2 2591 2 4861 1 URDAT
007CCCTEST & 2361 1 0471 1 o161 1 0111 t 0081 1 Q071 1 0071 1 0101 1 URDAT
0CBCCCTEST & 0101 1 0231 { 0571 1 124! 1 2251 1 4991 1 6921 1 4851 1 URDAT
QUICCCTEST & B8I21 1 1031 3 1001 3 2091 2 {10t 3 2271 2 2331 2 2431 2 URDAT
OIOCCCTEST & 8411 1 &771 1 9461 1 9011 1 3831 ¢ (724 1 0971 { 0771 1 URDAT
gllCCCTEET 8 0301 1 0251 1 0101 1 007! 1 LRDAT
{ BOREHOLE LO6 FORMAT, ’FII’ INCHES DEFLECTION.

C ader R acord

He
BBBTEST 7F1I 7930 9378 72030 _  1005{890052300337 94128  31000X3IURDAT
Continuation Recards (7] )
Q01BBBTEST 7 1391 - 4002 7 7002 7 2203 3 1403 3 1203 3 J507 3 3707 3 URDAT
0028BBTEST 7 3003 I 1BOI 3 2207 I 3803 3 8001 3 1783 2 2383 9 1677 9 URDAT
Q0IBBBTEST 7 1S13 9 1303 9 0843 ¢ (763 9 0443 9 0163 9 0103 9 0073 ¢ URDAT
COABBBTEST 7 0067 9 00SI 9 0063 9 0073 9 0083 9 0103 9 008F 9 0063 9 URDAT
QOSBBBTEST 7 0033 9 0077 9 0217 7 0413 9 0197 9 0043 9 0033 ¢ 0033 7 URDAT
QOLBBBTEST 7 13 = 0033 9 0112 9 0243 9 0113 9 0073 ¢ 0073 7 008F 9 URDAT
007BBBTEST 7 0033 9 URDAT
C thhnlngxc Recorgs (2]
1OLBEBTEST 7L JMIZ Q0JMI3 100JM14 {50JMIS1000JM1611S0IMLTI200IN181230 URDAT
éOZBBBTEST 7L JHI91500JH2016005021 165000221700

¢ BARREN SAMPLE SET (WITH LITHOLOGIC DATA).

Header Record
BBBTEST 9F{I 7780 9198 72110 10051850053290337 94128 3 14URDAT
C Lithologxc Records (2)
{01BBBTEST 9L JM12 3S0JMIT 100JM14 1SOJMISI000IM141150JK1T1200J8181250¢ URDAT
102BBBTEST 9L JM191300JM201350JK21 1400IM221450

C
E BOREHOLE L05 FBRHAT ’Flﬂ’, EST. URANIUM VALUES, UNCORRECTED FCR DISEQLS.

oré
BBBTESTIOFID 7780 9198 72110 10051850053290337 94128 3 Y4URDAT
C Continuation Recards (7
001BBBTESTIO 1381 - 004 000 032 008 000 04l 035 URDAT
002BBBTEST10 029 008 0l 022 035 174 296 104 URDAT

00IBBBTESTID 137 130 049 0Bt 035 002 (008 0047 URDAT
004BBBTEST1Q 005 003 003 006 006 Ot 007 005 URDAT
003BBBTESTIO 003 000 013 059 009 000 005 Q03 URDAT
004BBBTEST10 13 - 001 009 027 Q0B 005 006 008 URDAT
007BBBTEST10 002 URDAT
c Lithologic Record (1}

1OIBBBTEST10L IN12  SOJM13 100JM14 150JM151000IM1462000 URDAT
C BOREHOLE LOE FDRHAT 'F2Q°, EST. URANIUM VALUES; CORRECTED FOR DISEGLB.

ader Recnrd

BBBT‘5T11F2Q 7780 9198 72110  10051850053290337 94128 3 XAURDAT
C Continuation Records (2} _

001BBBTESTI1 1583 - 06123 022 120 311 300 880 1000 URDAT
002BBBTESTLL g78 533 110 00 001 000 022 URDAT

FIGURE L.1B

(PART 2)



AAA

ARA
1AAR
2444
JAAA
4AAR
SAAA

ARA
1444
28R4
JAAA
$ARA
SAAA
GAAR
TARA

AAR
1A4A
28R4
3aA4
4004
SAAA
SARA
TAAA

AAA

AAA
1444
2404
JARA

AAA

ARA

ARA
1484
JAAR
JAAA

AAA

ARA

ARA
1A44
2AAA
JAAA
LLET
SAAA
bAAR
7444
380

AAA
1R84
2hAA

4404
SARA
6AAR
7hAA
BAAA
/AR
10A/A
1184
12444

gazeiy
143F 14
182
443
143
43
143
144F 1Y
(44
144
144
144
144
144
144
145F LU
145
{45
145
145
145
145
145
L44F 1Y
147F 1Y
147
147
147
148F1U
149F 1L
150F 1Y
150
150
150
154F LY
{52F 1Y

153F 1Y

1341y
154
154

ig

154
154
154
154
154
154
154
154
154

1289 200 214D 0 307 S5 195097 oids o STARMSA

1200 400 1144 0 459 5279%ea7 B112 9 STARESA

4043- « v034/ 000058 000118 200187 000344 00499 000404 S’ RMSA
201271 001366 000638 020335 STA R'EA

000430
000123
$00141
000014
f”hv

77c.
V1= P 2ving

000277
04327
000027
000188
000249
000023
1208
3790-
000063
000040

200673 DO0BR0 401640
D00L08 003179 000405
30909 090078 $00t1
860615

400 2145
300049 B001¢8 000407
900251 509232 000193
200187 500125 200094
1505 - 200052 100042
000295 000437 090832
000168 000118 00332

800 2144

200072 390101 40012
200059 900063 G0DOSS

638

J00483 900432 00712
GB0116 0000Z8 009317 STARMS

500140

J 543447 9112

$01044 J01089 900507
Q00167 200254 0002%4
000118 00095 000041

200047 900048 (00076

00922% STARMEA
STARMSA

.9 STARMSA

000318 STARMSA
000344 STARMSA
008036 STARMSA
200100 STARMSA

Q00853 200711 000434 00374 STARMSA

000094 (00065 900031

0 826 3 673667 0112
000043 00039 090044 900101 40189 000180 009090

Q00023 STARMSA

STARMSA
.9 STARMSA
STARMSA

200078 000066 Q00037 (00044 STARMSA
000069 000076 900153 000226 STARMSA

000252 00237 00014t 000’08 000079 000038 000031 00005 STARMSA
500119 000132 200187 000083 000044 000140 0GOIAT vbﬂ4°8 STARMSA
000285 000215 000096 000072 000099 Q0007S 000024 00623 STARMSA

00002 §TARMSA
1200 1000 2144 0 307 J 195097 0106 4 STARMSA
1200 1200 2143 0 440 3 545867 0112 .9 STARMSA

3765~ 0090013 000022 000034 00003! 000050 900050 J00071 STARMSA

000128 000188 000233 000289 00022¢ 000052 900033 000030 STARMSA

000024 000017 STARMSA
1200 1400 2144 0 307 3195097 0106 & STARMSA
1200 1600 2144 0 440 J 385667 0112 .9 STARMSA
1200 1800 2143 0 400 & 583e47 0112 .9 STARMSA

3470- 000041 000046 009059 000082 200158 000351 0006’5 STARMSA

000743 000725 000871 001304 (002336 002541 002381 001433

STARMSA

001102 000522 000169 000100 000068 000037 000012 900003 STARMSA
1200 2000 21539 0 507 3 195097 0106 b STARMSA
1200 2200 2151 0 S07 3195097 Ot26 4 STARMSA
140y 200 2138 0 452 5 46517 0106 6 STARMSA

3620~ 000048 Q00064 900087 000122 000112
000034 000061 00C0ST 000067 000092 90151
000149 200146 000145 000149 000132 100142
000467 000278 00138 000042 300027 000049
000112 000159 000143 000086 000060 1000044

000064 000117 000265 000179 000122 009076 200042 000025

00009¢ (00069 STARMSA
400179 000141 STARMSA
000266 000440 STARMSA
{15 - 000077 STARMSA
63 - Q0003! STARMSA
STARMSGA

275 - Q00047 000047 200091 000229 000320 000201 000LSE STARMSA
000104 00023% 292067 0000‘6
) &

1409

3625~ 000049 000034 900074 000087 J00084 000049 ¢

0 435 20467

STARMSA
STARMSA
000046 GTARMSA

0106 &

000044 000047 000040 000046 000062 909059 000074 000{04 STARMSA
000141 000209 200276 d00339 000377 200403 000330 900343 STARMSA
000344 000244 000189 000166 000166 C00141 000085 000031 STARMSA
000034 45 - 000059 000066 000093 000156 000250 000266 STARMSA
000168 000056 000038 000066 000074 000079 000082 000111 STARMSA
000231 000242 000208 000184 000179 200142 000131 000139 STARMSA
000137 000125 000111 000104 000110 000120 000117 000109 STARMSA
000092 000090 000127 000231 200287 000278 000238 000199 STARMSA
000228 000330 000288 000244 200180 000080 000039 245 - STARMSA
000051 000038 000047 000106 000288 000543 000494 000444 STARMSA
000237 0001346 000192 00009 000080 0000a4 00CC43 STARMSA

FIGURE 4.2
PARTIAL LISTING OF TEST FILE "STARDAT”
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26

guyyTeeT 700040 YDATA

g
~
005 720080 0400 10 103 95 10 {02 J2VDATA

141

QYYUTEST 2yt
{YUYTEST 3 S0 200 04 20 555 10 20 650 15 20 200 02000 45 A1 05 {50 20VDATA
YVYTEST 2 50 400 04 40 555 50 20 02 92 50 200 01100 20 91 05 500 ISVDATA
TYWTEST 2 10 010 02 20 100 S0 20 910 02 30 200 SS100 26 91 05 20 G2VDATA
CYWTEST Vi 5200 5000 70110 750070 0380 10 45 05 20 82 03VDATA
VOVTERT 340 30007 40”80 1340 0B 12 0110 09 50 04 04 15 23 ZGuDATA
WYVTEST 3 25 450 14 10 255 54 40 1 17 30 380 91126 30 U1 08 240 ISVDATA
TVTEST I 20 013 05 30 La 44 99 014 11 20 300 4 45 4T 04 {5 129 4IVDATA
AYWTIET T 10 223 15130 260 04 30 935 15 30 100 18 82 140 i7 35 244 H1VDATA
OUIEST i "SI0 g Toois 71303k YDATA
GUWUTEST SUi  SA00 5000 7010h 730040 0370 20 200 99 2¢ 129 {2VDATA
JWWTEST 370 98 19 2171ss 14730 030707 10 200 02 80 05 21 0§ Lot Zpuaa
WWTEST 5150 300 08 40 555 92 40 05 02 20 100 07 60 44 09 &5 S0 2SYDATA
TYWTEST 5 25 340 02 30 70 S5 55 110 98 40 05 15 45 20 01 VDATA
QUWTEST avi™ 5500 S000 70055 740045 0340 20 &7 07 30 107 L4VDATA
IVUYTEST & 40 700 04 20 145 15 70 05¢ 11 20 200 04100 03 05 25 100 24VDATA
JUWUTEST & 15 400 06140 05 02 30 42 14 20 200 09 30 26 03 &5 20 J2VIATA
BANTEST TUE 2100 5100 030 7700g3 0zt 1) 4 03 30 97 09VDATA

— i

{YYUTEST 7100 80 06 35 235 !0 40 130 22 30 87 04 20 35 01 S3 100 O1YDATA
2YVVIEST 7 40 60 04 70 225 52 20 12 02 26 10 Of 40 120 11 &5 130 ISVDATA
JYWOTEST 7 10 910 92120 100 10 45 160 98 20 &7 15 20 30 14 15 IO (1VDATA
4YYYTEST 7 25 110 02 40 189 12 45 74 28 {0 43 05 40 25 09 20 353 02VDATA
OYWVTEST BVI 5200 5100 70072 715061 032 30 46 01 20 92 D4VDATA
OYYVTEST V1 5209 5100 70005 720048 012 100 13 91 40 51 04VDATA
1YYYTEST 9 S0 210 035 30 132 (4 10 450 48 0 140 07 90 05 01 {5 400 21VDATA
2UVVTEST 9 20 60 07 20 35 20 40 122 12 30 30 01 30 20 01105 080 {SVDATA
SYWVTEST 9 10 3002 20 S50 30 25 120 22 10 200 S5 30 20 04 40 43 04VDATA
AVUYTEST 9 20 44 06 10 150 70 10 {20 16 40 74 05 10 190 16 28 05 04VDATA
JYVUTEST 9 5 220102 15 321 32 10 47 02 20 48 07 20 25 03 20 56 OJVDATA
QVUVTESTLOVY 5400 5100 70025 740649 Q355 70 1992 %0 102 Q7VLATA
LVWVTESTI0 20 57 12 20 33 15 2¢ 973 15 30 200 26 &0 81 19 10 100 {7VDATA
JVWUTESTIONS0 20 02 50 25 07 20 31 02 20 140 03 60 20 01 35 50 OIVDATA
OVWVTESTIINL 5000 5200 70030 760049 0320 30 55 00 J0 121 OSVDATA
IVWVTESTIL 40 B4 14 20 435 &0 (0 250115 60 200 18100 05 01 0% 100 20YDATA
2VVVTESTIL 50 40 04 30 077 50 50 12 01 20 60 21100 20 Ol 45 134 2SVDATA
IVWUTESTIL 40 010 02 20 100 30 20 Q44 08 20 75 26 20 130 I1 04 20 02VDATA
QVWVTESTI2VE 5100 3200 70113 7200SB VIATA
QVVVTESTIIVE 5200 5200 70107 737046 325 20 45 03 30 {11 07VDATA
{VYYTESTIZ S0 200 04 20 155 10 20 179 15 20 200 22 40 305 31 I3 100 16YDATA
JVVVTESTIZ 30 400 44 40 54 06 20 3292 20 40 01 20 20 01105 30 04VDATA
JVVVTESTLI 20 110 08 20 200 34 30 110 06 20 64 05100 20 01 04 29 Q2VDATA
OVVYTESTI4VI 5300 5200 70134 7253050 0357 30 63 04 20 102 14VDATA
{VUVTEST14 30 203 24 20 343 30 35 460115 20 200 21 30 I3 01'0‘ 20 Q2VDATA
VVYTEETI4 20 990 08 40 173 30 20 202 22 20 100 05100 20 01 25 30¢ 28VDATA
IVWVTEST14 50 180 12120 350 02 VDATA
OVVUTEST"V' S400 G200 70131 745044 0320 50 44 Q7 50 102 12VDATA
IVWYTESTIS 35 200 24 20 IS5 40 20 130 15 20 &0 04100 {3 01 33 100 20VDATA
2VVVTESTIS 50 400 32 25 421 74 30 152 13 50 48 03 20 42 06100 30 02VDATA
IVVYTESTLIS S0 110 09 20 364 SO 20 310 21 20 {74 12 80 33 02105 29 02VDATA
QUVUTESTIAV! 5400 5200 70103 755047 03463 40 63 05 20 102 ISVDATA
IVUWTESTL6 o5 310 26 20 135 10 20 05O 07100 40 02 20 45 08 20 200 20VDATA
JVVUTESTLS 40 232 14 20 188 20120 12 02 20 200 i1 20 40 0b 0S5 SO0123VDATA

SVWVTESTIA100 210 02 80 30 02 30 010 92 YDATA
QVWVTESTI7YL 3500 3200 70084 75005t VDATA
FIGURE 4 3

LISTING OF TEST FILE "GAMDATV"




UDAT SYSTEM: FILES DESCRIPTION

§.0 UDAT SYSTEM —~ PRIMARY FILES, DESCRIPTION OF DATA IN SANPLE SETS

Refer to Section 6.0 and Figure 6.1 for the formats and specific field lo-
cations of all sample set data discussed in this Section.

5.1 DESCRIPTIVE DATA COMMON TO RECORDS IN EVERY SAMPLE SET

The following descriptive data elements are common (in type and format) to
all sample sets and are entered in every record; they are listed in the or-
der of their relative importance, not in the order in which they appear on
the records.

5.1.1 Hole Number / Sample Set l!dentification

A sample identification number (/code/symbol) used to describe a sample set
is hereafter termed the "hole number' because most of the samples available
during the time that the URAD program were originally developed were from
borehole data. The hole number is that data element which must uniquely
identify any sample set. Duplicate hole numbers should not be assigned to
different sample sets within a data file, and if possible, should be avoided
throughout the entire UDAT file system.

The hole number is located in C(7-12) (columns 7 through 12} of every sample
set data record, including the header, continuation, geologic, or direc-
tional records. It may consist of any combination of alphanumeric charac-
ters. However, these characters (including blanks) must be entered in
exactly the same columns in each record within a samplie set. For example, if
the hole number is entered as "A D 12" in a header record, it cannot be en-

tered as "ADI2 ', "A D 12", "A-DI12 ', etc. in another record of the same
sample set, it must be entered exactly as '"A D 12"; otherwise the URDAT pro-
gram will abort, since the hole number is the only key for identifying re-

cords belong ing to the same sample set.

A hole number should not be left as all blanks; at least 1 character should
be assigned.

The hole number is probably the single most important sample set identifier
and is used throughout the URAD system for identification and edit purposes.
When data are received with sample identifications that are greater than 6
characters, such identification must be reduced to 6 characters.

Considerable forethought is required in setting up a sample identification
system for assay data which will be processed by computer method. The entire
renumbering and cataloguing of the sample identification of, say, 2000 sam-
ples may not seem warranted but in the long run it is well worthwhile. The
use of sample identification codes consisting of greater than 6 characters
has been tried and found to be extremely cumbersome, especially when creat-
ing maps using a plotter. The number of possible combinations of six alpha-
betic letters and/or numbers are sufficient even for a fairly large number
of sample sets.
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5.1.2 Area Number

The area number is a secondary identifier which is used to <classify sample
sets into logical groupings such as land survey boundaries, ore blocks, an-
ticipated mining phases or any other unit for which separate analyses may be
foreseen. The assignment of area numbers to sample sets is optional, but re-
commended if the data in a given file consist of over, say, 100 sample sets.

The area number is entered in C(L-6) of each record and consists of any com-
bination of 3 alphanumeric characters, including blanks. The same rules of
identity apply to the area numbers as do to the hole numbers, i.e. a given
area number must always be entered in exactly the same form. However, the
same area number may be assigned to as many sample sets as desired.

The area numbers are used both as identifiers for ''cataloguing'" purposes and
as edit control parameters (Section 7.6.9).

5.1.3 Property Code

The ‘'property <code' is an additional 7-character code provided for sample-
identification, It may consist of any combination of alphanumeric characters
and is entered in C(73-79) of each record. It is primarily wused for iden-
tification of the area, property, mine, or other such broad grouping by
which the sample sets may be conveniently categorized but is not used in any
program operations such as editing., The same property code may be assigned
to as many sample sets as desired.

5.1.4 Record Count or Index

Columns 1 through 3 are reserved for indexing (or 'counting') the number of
records within one given sample set. The record index numbers are primarily
for convenience in visual inspection of the records and they ignored in the
URAD programs. However, they are necessary if it is ever desired to sort the
sample data.

Theoretically, in a computer sort procedure, the primary key would be the
property code, the secondary key -- the area number, the 3rd key -- the hole
number, and the last key -- the record index.

In each header record, the record index field is left blank, or a '"0" (zero)
may be entered. The first continuation record contains a 1" in C3, the sec-
ond continuation record contains a 2" in £3, and so forth. It is recom-
mended that the index for lithologic data records within a sample set begin
with 101" and those for directional records with ""201",

5.1.5 £Example Drill Hole Location Plot

Figure 5.5 is an example drill hole location map made from data in test file
"STARDAT'". It shows the position and hole number of each sample set for the
hypothetical property ''STARMSA'" based on the sample set header records in
file "STARDAT'". Also shown is the outline of the areas indicated by the area
numbers ''AAAY, '"BBB'', and 'CCC" that are on the header records.
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5.2 DESCRIPTIVE DATA COMMON TO ALL HEADER RECORDS

The following data elements are common (in type and format) to all sample
sets (with minor exceptions as noted), and are entered in every header re-
cord. These are discussed in the order of their appearance in the record.

5.2.1 Sample-Type Codes

C(13-15) of each header record contain "sample-type" codes which identify
the type and format of the given sample set. Figure 5.1 provides a complete
summary of all sample-type codes used in the UDAT system. C(14-15) may some-
times be blank, but C(13) must always contain a code.

Note that the codes determine whether or not estimated uranium values will
be subject to correction for radiometric disequilibrium.

Codes "A'" through "f" in {13 indicate borehole log data, while numeric codes
indicate other types of sample data. "V! is used for the sample data which
contain vanadium as well as uranium assays. "L'" denotes lithologic data.

Clh is an accessory code which is applied in several ways. With the bimetal
(v} format, it flags whether or not the uranium values are subject to dis-
equilibrium correction; With the non-contiguous format, it is always ''i'.

€15, with borehole log data, denotes the type of readings in the data:

"I'" for inches of deflection from baseline in rectilinear logs.
"Z" for inches of deflection from baseline in curvilinear logs.
"Y" for uncorrected (for dead time) counts per second.

"C" for corrected (for dead time} counts per second.

"Q" for interpreted borehole log data.

Note: A description of the "Z'" format and interpretation of
curvilinear logs is not included in this first version of the URAD
user's guide.

C15 is also used in the non-contiguous format to specify whether sampies are
referenced by depth or elevation.

Columns 13, 14, and 15 are designated as sample-type codes 1, 2, and 3 re-
spectively.

The term "A-E,1" (or simply "A-E") is an abbreviation for: "A, B, C, D, or
E" in C13, "1-9" in Clb4, and "{" in column 15. The "A-E" and "Fli'" codes re-
fer to borehole log readings in inches of deflection and are further de-
scribed in the following two sections.

5.2.1.71 Scales and Ranges

When a radiometric strip log is generated, the 'sensitivity' of the record-
ing instrumentation must be limited to the extent that the stylus does not
exceed the limits of the strip-chart paper. Conversely, the sensitivity must
be sufficient that any ''anomalous' radiocactivity is well defined. Therefore,
strip logs are generated, various recording scales are used to specify the

29



UDAT SYSTEM: FILES DESCRIPTION

number of counts-per-second (cps) that are represented by a given length of
deflection from the baseline of the strip chart.

Note: |f the logging probe is of the geiger type, the unit of ra-
dioactivity may be milliroentgens per hour (mr/hr) instead of cps.
When the term "cps' is used herein, it is understood that it may
be substituted by ''mr/hr'.

Each scale is usually defined by a range, which is simply a number code used
as a ''short-cut' method of noting, on the strip chart, the scale that is in
effect for any segment of the radiometric amplitude curve.

The ranges and associated scales employed by various logging units vary con-
siderably., The scale denoted by a range may be in terms of cps-per-inch or
cps of total, or '"full-scale', deflection (commonly 10 inches}) on the chart
paper. £xamples of gamma-ray logging factors, scales and ranges for selected
logging units 3re shown on Figures 5.2a, b, ¢, & d.

Note: There is always the possibilty that the true '"full-scale"
deflection for a given logging unit may not be the same as the
total inches of deflection indicated by the chart paper used on
the recorder. It is wise to thouroughly check out the specifica-
tions of the logging unit

Radiometric data ‘'digitized" (Section 3.3.4) from strip logs in terms of
inches~-of-deflection must also include information on the associated scales.
This is done by entering a numeric ''range code' along with each inches-of-
deflection reading in the CE-fields (Section 6.3.2) of the continuation re-
cords. The range code refers to a ''range/scale’ table which provides the
values for cps- (or mr/hr-) per-inch, or at full scale, represented by the
range codes for the given log type.

When readings are in inches-deflection, the sample-type code in (13 deter-
mines the range/scale system (Section 5.2.1.2) which applies to the range
codes associated with the readings in the given sample set. If the code re-
fers to a !''full-scale'' system, the reference full-scale-deflection (in
inches), must also be entered as a data element (Section 5.3.6).

During computer processing, the sample-type codes in C(13-14) and the range
codes in the C-E fields are used, in combination, to find the the appropri-
ate cps- mr/hr- -per~-inch scale value --which is then multiplied by the
inches-of-deflection to give total counts-per-second represented by the
reading. The scale is found by searching a table of values previously estab-
lished for the given range/scale system.

5.,2.1.2 Ranges/Scale Code Systems

URAD contains two range/scale numeric coding systems. A given sample set
must be in one system or the other, but both types may be included in any
file. for either system, the code "I|" must be entered in column 15 (sample-
type code 3) of the applicable header record to denote that the readings are
in inches-of-deflection.

The '"I'" code and associated range numbering systems apply only to borehole
log data entered as inch-deflection readings from strip logs!
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1. The "A-E,!" System utilizes the cps-per-inch range/scale method and a set
of ranges and associated scales is established for a particular logging unit
{or probe) type. The given type is defined by sample-type codes ! and 2 in
columns 13 and 14, respectively, of the header record; in this case the two
codes actually represent one 2-character code and will be so referenced in
the remainder of this section. The 2-character code may consist of any com-
bination of A", “"B", "C', "D, or "E" in column 13 and the numbers |
through 9 in coiumn lh. Some examples are: "Al1'", "BG", “E3", and so forth.

A DOS file designated as '"RNGTBL" must be established to contain the scale
values represented by the numeric range codes for each and every "A - E" 2-
character code which is entered in header records in any of the sample assay
data files. Each record in file "RNGTBL'" contains the appropriate 2- charac-
ter sample-type <code, followed by a list of scales, each of which denotes
cps/inch for a specific range code associated with the given log type.

A test RNGTBL file is included with this guide; it contains the range/scale
data tabulated in figure 5.2 for sample-types "All", "A3|", etc. The scale
for All and A3l are necessary for processing the "A-E, |''-format sample set
data included in test file '"GAMDAT'. The other types are used to demonstrate
the flexibility in entering the scale values.

Figure 5.3 is a structured illustration of the data contained in the RNGTBL
file.

The range code to which each scale applies is implicitly determined by the
positon cf a particular scale value on the list. Using Figures §.3 as an ex-

ample, the first record contains "Al'" in columns 1 and 2. This is followed
by a list of scale values {each separated by a comma). The first value -- 20
cps/inch -- represents range code 1, the second value, -- LO cps/inch -- re-

presents range code 2 and so forth. The range codes and associated scales
for each sample-type code are shown in Figure §.2a.

The requirements for a record in file "RNGTBL" are that: the sample-type-
code must be in column 1 and 2; each scale value must be immediately fol-
lowed by a comma; no ''imbedded' blanks may be present; and, the maximum al-
lowable number of digits is 7 (including the decimal point), but a decimal
is not regquired if not applicable. No other record types are permitted in
""RNGTBL".

The advantage of the "A-E,|'" system is that it provides a means for estab-
lishing a specific set of range/scale values for a given log type. The dis-
advantage is that an entry must be made in file RNGTBL for each new log type
(i.e. one with a different range/scale system) for which data are entered in
the "A-E" format. |f a sample set in the "A-E' format is processed by pro-
gram URDAT and either 1) no RNGTBL is available in the default drive, or (2
RNGTBL contains no list identified by the given 2-character code in the sam-
ple set header record, the program will automatically terminate.

When the "A-E,|" system is used, the no data entry is required for 'Full-
scale deflection' in the header record.

2. The "FI1I" System uses a ''standardized'" numeric range code table with the
scale values (Figure 5.4) contained within the URDAT program. It is acti=-
vated by sample type codes "F" (C13), "1" (Cl4), and "I'" (C15) in the sample

set header record.
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Scale wvalues are in counts-per-second per total inches of the deflection
(full-scale) on the strip log chart and relate to the ‘'full-scale' inches
entry (Section 5.6.3) on the header record. The inches deflection and range
numbers are entered in the CE-fields exactly as for the "A-t" format, but
cps values are calculated by dividing the scale value (represented by the
applicable range code} by the value of the 'full scale deflection', and then
multiplying the results by the inches deflection of the given reading.

As an example, if an inch-deflection reading under the "F1l'" format has an
associated range code of '"33" (Figure 5.4) and the 'full-scale inches' on
the header record is 10.0, then the <c¢ps-per-inch will be determined as
1000.0 (10000/10); if the ''full-scale inches is 5.0, the cps-per-inch will
be 2000.0 (10000/5).

The advantage of the "Fli' system is that it covers most of the strip log
recording scales currently in use, and new, 2-character sample codes and as-
sociated range/scale values need not be established for each new log type.
However, if a set of scales not included in Figure 5.4 is encountered, then
the '"A-f" format may be used. The main disadvantage of the "F1i{'" system is
that the logging-unit type is not explicitly defined by the sample-type
code. For this reasocn, space is provided on the header (Section 5.3.7) for a
log-type '"identifier'; the coding system for this must be established by the
user.,

NQTE: when preparing to enter inch-deflection readings for a sam-
ple set into the data files, whether "manually' or by automatic
digitizing methods, the range/scale notation used for the given
borehole log must be carefully reviewed and understood. Corfusing
"full-scale' with ‘'cps-per-inch'" ranges and scales will lead to
large-scale errors in converting the readings to counts per sec-
ond. The choice of which URDAT range/scale coding system to use
should be be made well in advance of the actual data entry.

5.2.2 Coordinates

Two numeric coordinates of up to 7 digits each should be entered, to the
nearest foot (MV = 9999999 ft), in each header record. These entries are not
mandatory and their absence will not cause URAD programs to abort. However,
they are needed for certain types of edits in the URAD system and, eventu-
ally, for plotting purposes as well as for certain geostatistical programs.

As with the hole numbers, considerable forethought should be given to plan-
ning the coordinate systems to be used for data which will be
computer-processed. Coordinates should be related to an origin which not
only references data within a given file, but all data which may be eventu-
ally evaluated "in toto' at some future date. The reestablishment of a new
coordinate system for data originally referenced by several '"local' coorai-
nate systems is well worth the effort.

Coordinates must lie within the first gquadrant of the Cartesian <coordinate
system; they cannot be negative.
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5.2.2.1 North Coorainate
The north coordinate is the northerly component (y-axis) of distance from
the reference origin and is entered in C(16-22).

5.2.2.2 £ast Coordinate
The east coordinate,C(23-29) is the easterly component (x-axis) of distance
from the reference origin.

5,2.3 Collar (or Reference) Elevation

The collar elevation is the vertical (z-axis) point of reference for a sam-
ple set. It is a positive or negative numeric value, entered in C({30-35) to
the nearest tenth of a foot, and may consist of up to 6 digits (MV = 99999.9
ft), with a decimal point always assumed between C34 and C35. [t represents
the origin point of the sample set, For borehole data, this elevation re-
presents the ''collar' (or surface) elevation of the borehole. |f there is an
interval of assumed barren material between the collar elevation and the top
of the first sample of the set, then the thickness of the barren interval is
denoted by the entry -~ 'depth to first sample'" (Section 5.2.6).

An entry for <collar elevation is not mandatory but is highly recommended
since certain edit procedures are based on the elevations, and it may be re-

gquired for certain geostatistical and piotting programs. Sea level is the
best reference datum for collar elevation. |f any other datum is used, it
should be applied to all sample sets which may be evaluated '"in toto'" at

some future date.

Negative values for collar elevation are allowed.

5.2.4 Depth to Pit Bottom

This entry is used to provide information on existing open pit mine workings
and is useful both for plotting and for editing sample data with respect to
the current position of an open pit (see also Sections 9.1.12 and 14,1). It
represents the depth (from the collar) to the intersection of the given sam-
ple set with the bottom of pit workings, and may be used to estimate how
much of the material represented by the sample set has been removed.

Pit-bottom depths are normally entered into a data set at some point after
pit excavation has actually taken place and a certain amount of mining has
taken place. Comparisons may then be made between the amount of ore actually
mined and reserve calculations based on original samples currently posi-
tioned within the pit and above the pit bottom. Reserves may also be calcu-
lated for unmined potions of the pit.

The pit-bottom depth is entered to the nearest 10th of a foot in C(36-39)
and may consist of up to 4 digits (MV = 999.5 ft); the decimal |is assumed
between C(38) and €(39). It should not be entered unless a pit actually ex-
ists. If a sample set begins at the bottom of a pit, then the pit-bottom
depth should be entered as zero. |f the pit-bottom depth entry is blank, it
is assumed that no open pit exists at the given sample set Jocation,
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5.2.5 Depth to Oxidized/Non-oxidized Contact

This entry is used to mark the approximate position of a change (if known)
from an oxidized to non-oxidized environment within the total interval re-
presented by a sample set. It is sometimes approximated by the top of the
water table (which can often be identified by electric logs). In certain
uranium deposits it is distinguished by color change, caused, for example,
by the transition of hydrous iron oxides to iron sulphides.

A wvalue entered for the "oxidixed/non-oxidized' contact will allow the ap-
plication of separate equations for disequilibrium correction (Section 3.4)
to radiometric grades determined for any samples in the given sample set.

The depth from the top of the sample set (represented by the collar ele-
vation) to the approximate oxidized/non-oxidized contact is entered to the
nearest foot in C(LO-L2) and may consist of up to 3 digits (MV = 999 ft). If
there are no data available on such a contact, then the fieid is left blank.
[f the entire interval of the zone represented by the sample set is presumed
to be in an unoxidized enviromment , a zero is entered. If the entire inter-
val represented by the sample set is presumed to be in an oxidized environ-
ment, then the bottom of the sampled interval is entered.

5.2.6 Depth to First Sample

The distance between the point referenced by the collar and the top of the
first sample interval of a sample set (or to the first radiometric reading
that represents a sample interval) is entered to the nearest tenth of a
foot. It may consist of up to 5 digits, with a decimal point assumed 1 place
to the left of the rightmost digit (MV = 9999.9 ft). for the contiguous for-
mats, the wvalue is entered in C(43-L47), with the decimal point is assumed
between CL6 and CL7. For the borehole log formats, it is entered in the
first continuation record (Section 6.3.2.4). For the non-contiguous format,
it is not used because the first sample interval defines the value (Section

6.2).

5.2.7 Total Depth Sampled

The distance from the point represented by the collar to the bottom (or end)
of the sampled interval is entered in C(43-47) to the nearest tenth of a
foot, with the decimal point assumed between CL6 and CL7. Up to 5 digits are
allowed (MV = 9999.9 ft). For borehole log data, this distance represents
the bottom depth logged (not necessarily the bottom of the hole). For other
data it represents the distance to the bottom of the last interval! of the
sample set.

Note: The <contiguous sample formats do not provide any entry for
total depth sampled, and it is calculated in the URDAT program. !f
an interval of barren material is known to exist below  the last
sampled interval, it should be entered as a 'pseudo-sample’.
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5.3 ADDITIONAL ENTRIES COMMON TO BOREHOLE LOG HEADER RECORDS
All borehole log data ("“A-£" and "F") must include, in the header records,
the following additional data which is used for interpretation. Although the

"FnQ'" format does not require some of these data for successful processing,
they should be entered for reference purposes.

5.3.1 Readout Interval

This is the interval at which readings are recorded during the logging proc-
ess or at which representative readings are measured from strip logs. It is
generally 0.5 or 1.0 feet and is entered in C(48-49) to the nearest tenth of
a foot, as a 2-digit number with the decimal assumed between C48 and C49.

5.3.2 Depth to Hole Water

This is the distance from the collar to the level of any water and/or drill
ing fluid which may be standing in the hole when it was logged. |f the field
is 1left blank, it is assumed that all recorded intervals were logged in wa-
ter. The "depth to hole water' is entered in C(50-52) to the nearest foot;
up to three digits are allowed (MV = 999 ft) ., This value is used in conjunc-
tion with the "attenuation'" factors (Section 4.3.4),

5.3.3 K-Factor

The k-factor is the basic constant of proportionality which is used to con
vert the radiometric data to representative estimated uranium values (See

Section 17). it is wusually derived by logging a simulated drill hole (or
“test" hole) which contains a measured interval of known uranium grade. The
normal ‘'standard" is usually a dry {(no fluid) four and one half inch diam-

eter hole, with the uranium assumed to be at radiometric equilibrium as pos-
sible. (However, the 'standard'' could instead be a hole completely filled
with liquid).

The k-factor is applied directly to radiometric cps measured in holes having
the same characteristics as the test hole. For borehole environments differ-
ing from the standard, "“attenuation' factors are used; see Section 5.3.4.

The logging speed and time constant at which the k-factor has been computed
must also be known so that any changes in logging speed during loegging pro-
cedures may be entered into the data (Sections 6.3.2.4 and 17).

Up to 3 significant digits of the k-factor are entered in C(53-55), followed
by an expocnent, in C56, which is assumed to be negative. To determine the
proper entry and exponent, simply count the number of places that the deci-
mal must be moved so that it will be immediately to the right of the last
significant digit allowed.

Example: if the k-factor is 0.0000312, the decimal must be moved 7 places to

the right -- 0000312.; the k-factor entry is 312 and the exponent is entered
as 7. |f the k-factor is 0.0001462, the decimal must be moved to the right 6
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places -- 000146.2; the k-factor entry is 146 (3 significant digits) and the
exponent entered is 6.

For situations where more than three significant digits of the k-factor are
desired, see Section 6.3.2.4.

5.3.4 Attenuation Factors

When logging boreholes in the field, conditions which may often vary from
those existing in the '“test hole'" (Section 5.3.3) are: existance f(or ‘tack)
of fluid in the hole; different hole diameter; and, the presence of hole
casing. These differences are taken into account by applying, to the
k-factor, multiplicative (see below} attentuation factors based on theore-
tical considerations or additional calibrations in ''test holes" having con-
ditions which wvary from the ''standard'" test hole. Since it is not feasible
to construct a series of test holes to cover every possible deviation from
the ‘''standard', correction curves are generally developed. Example hole at-
tenuation data are shown in Figure 5.2. Two attenuation factors are pro-
vided in UDBAT formats; one is for correcting the k-factor for readings in
air-filled portions (dry environment} of a drill hole and the other for
fluid- (water''-) filled portions or ''wet' environments; each factor is used
independently of the other. The depth to hole water (Section 5.3.2) is en-
tered so that the distinction can be made between the two environments. Ap-
plicabie casing, hole-diameter, and other attenuation factors must be
included in the air and the water correction factors before they are entered
in the header records.

For example, if the air and water correction factor are 1.00 and 1.10, re-
spectively, at a given hole diameter and the casing factor is 1.2 for 1/8-
inch casing, then for a 1/8-inch cased hole, the air and water correction
factors must be entered as 1.20 and 1.32, respectively.

Correction for additional factors which directly affect the k-factor are
discussed in Section 6.3.2.4.

£.3.4.1 Air Correction Factor

The 'air correction factor' applies to changes in the 'dry' environment and
is entered in C(57-59), to the nearest hundredth of a unit, with the decimal
point assumed between C57 and €58; up to three digits are allowed (MV =
9.99) .

An air correction factor is not needed when the entire interval represented
by a sample set was logged in fluid.

| f the k-factor was determined for a ''dry'" environment and the conditions of
the logged hole match those in the test hole, then the air correction factor
should be entered as '"1.00" (decimal point omitted). If no air correction
factor is entered in the header record, it is assumed to be 1.00.

An air correction factor other than 1.00 is needed when:
1. The k-factor was originally determined for a ''dry’ environment,

but the casing conditions and/or hole-diameter of the logged hole
are different from the test hole.
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2. The k-factor was originally determined for a 'wet' environment.

5.3.4.2 Water Correction Factor

The water correction factor applies to changes in the 'wet' environment and
is entered in C(60-62), to the nearest hundredth of a unit, with the decimal
point assumed between C60 and Cé1; up to three digits are allowed (MV =

3.99) .

A water correction factor is not needed when the entire interval represented
by a sample set was logged in air.

If the k-factor was determined for a '"wet'!' environment and the conditions of
the logged hole match those in the test hole, then the water correction fac-
tor should be entered as "1.00" (decimal point omitted). If no water cor-
rection factor is entered in the header record, it is assumed to be 1.00.
A water correction factor other than 1.00 is needed when:

1. The k-factor was originally determined for a ''wet'" environment,

but the casing conditions, fluid conditions and/or hole-diameter

of the logged hole are different from the test hole.

2. The k-factor was originally determined for a '"dry' environment.

5.3.5 Dead Time Factor

The dead time reflects attenuation in the ''counting' capability of the elec-
tronic equipment used to log the hole according to the equation:

CPSt

CPSo / (1 - ( CPSo x (DT/1000000) ) )} where,

CPSt "true'" counts per second,
CPSo = observed counts per second,
DT = equipment dead time in microseconds (ms).

The dead time is entered in microseconds in C{63-66). It is the only data
element in the header record which may contain an explicit decimal point.
The decimal point may be in any position of the field; if the decimal is not
entered, it is assumed to be to the right of Cb6. The dead time value there-
fore may range from 0.001 to 9999 ms: there may be up to four significant
digits if the decimal is not entered, and three significant digits if it is
entered.,

5.3.6 Full-Scale Deflection

In URDAT, the range codes used for the '"F1i" format (Section §.2.1.2) are
based on the full-scale deflection of the stylus (on a strip log) at the
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given range, where the '"full scale'" is the number of cps represented at the
total scaled width of the <chart paper used for the log (or as otherwise
specified for the given logging unit; see note, Section 5.2.1.1). For exam-
ple, if a scale of "IQQQ" is specified for a full scale at 10 inches, each
inch of deflection represents 100 cps; if the same scale is indicated for a
S5-inch full scale, then it represents 200 cps per inch. This is in contrast
to the method used for the "A-E" format where the range code applies to a
scale which is already established as cps per inch.

Therefore, whenever the "F1!'" is used, the number of inches represented as

as applying to "full scale' must be entered in C(67-70) of the header re-
cord, with the decimal assumed between C68 and C69.

5.3.7 lLogging Unit (Log Type) Code

It has been generally found prudent to maintain a record of the character-
istics of the logging units used in obtaining borehole data. c(71-72) of
the header record (for the 'borehole log" format) is reserved for any
2-character code which the user may establish to identify the wparticular
unit which was used to obtain the data represented in the given sample set.

5.4 SAMPLE DATA

The UBAT system provides formats for entering any of the sample data de-
scribed in Section 3. The formats for the various types of sample data dif-
fer according to the type of data involved and are discussed separately and
in detail in the following section.

File "GAMDAT" is a test primary UDAT file containing examples of the various
sample assay data formats. In this file, sample sets "TEST 1%, "TESTAY,
“TEST 2', "TESTB2", UTEST Q'", and "TESTI1" are hypothetical data sets.
("TEST 8" was removed since it simply duplicated another set.)

Sets "TEST 3" and "TEST L' are digital cps readings from an actual log. To
show the relationships of the various borehole log formats, "TEST 5" and
"TEST 7" were prepared to simulate (as closely as possible) !"TEST 3" c¢ps
readings as though they had been digitized from a strip-chart as
inch-deflection readings. "TEST 5" is based on the RNGTBL range-code system,
and "TEST 7' on the internal "F1l'" range-code system. Simitarly, "TEST 6"
simulates “TEST 4'' (RNGTBL system).

In preparing "TESTI0", the U308 interpreted values from "TEST 3" were used.
All lithologic data are hypothetical,

When file GAMDAT is processed by URDAT, without any editing (using UCON file
""UCON1, for example), the results are as shown in APPENDIX C. The discrep-
ancies in the high grade portions of "TEST L4'' and "TEST 6" are discussed in
Section 3.3.6.

Files '"STARDAT", '"“GAMDATV", and "STARDATL" are other test files (Section
L4.1) which illustrate various types of sample data.
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TYPE OF FORMATS AMD DATA SANPLE-TYPE CODES

Typel Type2 Typed
(513) <514) {Lis

Contiguous Forsat

Unisetal (uranius only)
Ragioaetric-equivalent assays ~ - =~ -~ =~ { Bt
t Chesical {or mguivalent) assays - = - = - - 2 ]
Intergretations ot borenole ancsalies
{uncorrected for gisequilibriusi - ~-- 3
$ Interpratations ot borencle ancealies
(correcte¢ for disequilibriug) - -~ - - 4
t Any designation desired oy user; sust
be alreagy corrected tor disequilbrium - 3

(- - BN - -]
oo o e oo

[+ =]

Bisetal {uraniums and vanadium)
Uranium 15 radiosetric-equivalent < - ~ - - v
t Uraniua :s cheaical (or equivalent) - - - - ¥

Non-contiguous Format
1§44

Ragiosetric-equivalent assays - < - =« - - b t 1aor2
t Chesical (or eguivalent) assays - - -~ - - 7 { lorl
Interpretations of borehole ancealies
tuncorrected for disequilibriue) - --- 8 t tor2
3 Intarpretations of borehole ancmalies
{corrected for disequilibrius} - - - - - 9 t tor2

Borehole Log Forsat

higitized {(inch-deflection) readings, range
codes appl¥ to file RNETBL coding:
Rectilinear logs - ---=-=-=-=-~~-=~ A-E
Curvilinear lugs_ ------------ A-E
Digitizea (inch-deflection) readings, ranae
codes applY to standard (Figure x} codes:
Rectilinear logs only = = = == ===~ ~ F
LPS readings, unCorrected for dead tise - - f
LPS readings, corrected for dead tise - -~ F
Readings are actual estisated urantus grades:
Uncorrected for disequilibriva - - - -~ f
3 Corrected tor disequilibrium - - - - - - F

[--J -]

[

._.._.
[

oo

—

s e
[( =Y =] CICS e

[T

H Uranium values nar not be corrected for disequilbriua.
$t  "B* indicated field 1s left blank.
113 For non-contiguous forsat: °1° denctes depths;

*2* denotes slevations.

FIGURE 5.1
SUMMARY OF DATA REPRESENTED BY UDAT SAMPLE-TYPE CODES

(IN COLUMNS 13-15 OF SAMPLE-SET HEADER RECORDS)
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TABLE OF FACTORS AND ZODES FOR uRDAT BOREnOLE SAMMA-RAY LOG JATA. DATE:

SANMA TYPE OF UNIT | RECORDER | RECRD | TYPE | FULL | k-FACTOR | DEAD
(05 TYPE | | & PROBE TYPE ! WANUFACTURER | TYPE | READ- | SCALE | & SEADIUT! TIME
CaDE (MDEL %0.) ! i OUT L INCHES | INTERVAL | tas)
..... g -4 - == ==
At Logeasters T Faling- | Rect | cps | 10.00 t 000033 1 38
Lie-12 i #eston i ' | ! i
! i L

TYPE OF | CRYSTAL SIZE | NO. TUBES |TYPE PROBE | HOUSING || K-FACTOR BASE
PROBE | (IF SCINTIL.) !(IF SEIGER)! HOUSING ({THICKNESS!! HOLE ¥EDIUM: water
..... bozm-=c-bo--ofo- oot -1 LOGGING RATE: 5 itrsec
Saantil. | J75% x 1.0* ) | Steel V120" )i TIME CONSTANT: 2 secads
i H i : 11 HOLE DIAM: 2.5 1inches
| i 1 i it
CORRECTION FACTORS CASING RANGE ! CPS 1 CPS OR ! RANSE CODES FCR
HOLE !WATER: AIR [THICK-  [FAC- || DEGISNATION ! FULL-  MR/HR : "A-E" FORWATS.
- DIAM, ! ! NESS  !TORS || 3 see salow : SCALE  PER ! *CE-FIELD® ENTRY
INCHES! ! INCHES ! : PINCY ) PS5 POS 7
2.5 11,00 Jf g0 ’L ? 2 Jf 200 ! 2 'J’ ! ]
45 1,15 ! .94 ! 0 400! 80 2
6.5 1,28 ! .9 : 100 Y 1000 % 100 ¢ 3
8.5 !1.16 11.08 ! 00 ¢ 2000 200 4
' ! ! 00 1 4000 ¢ 400! 5
: ! ! 500 ! 5000 %S00 ¢ b
' ! : 1000 ! 10000 ! 1000 ! 7
' ! ! 2000 ¢ 20000 | 2000 ! 8
! ! ! 4000 | 40000 | 4000 ! §
! ! : S000 ! 50000 1 5000 ! 1 0
: : : 10000 ! 100000 | 10000 ! i i
! ! ! 20000 ! 200000 | 20000 ! i 2
i ' i 40090 400000 | 40000 | i 3

ADDITIONAL! #Scales and factors have been aodified froa original.
DETAILS: i

FIGURE 5.2A
EXAMPLE TABULATION OF GAMMA-LOG FACTORS, SCALES & RANGE CODES- TYPE Bl
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TABLE OF FACTORS AND CODES FUR URDAT BOREMOLE SAMMA-RAY LOG UATA. DATE:

GANNA TYPE GF UNIT : RECORDER | RECRD | TYPE ! FULL 1 K-FACTOR | DEAD
L36 TYPE % PROBE TYPE | MANUFACTURER  TYPE | READ- ) SCALE ! & READOUT: TIME
CODE (MODEL XD.) ! ! | OUT | INCHES | INTERVAL | t(ams)
..... A e am + .- -t - - e R
XS Century i Brown { Rect 1eps 4 5,00 0 L0000033 ) 3

Koce! x ¢ f H ; : | i
. i L 1 1 1
TYPE OF | CRYSTAL SIZE | NO. TUBES !TYPE PROBE | HOUSING '!  K-FACTOR BASE
PROBE i (IF SCINTIL.! {(IF GEIGERI: HOUSING iTHICKNESS:!: HOLE MEDIUM: Air
..... f T N + - -—- + .- i! LOGEING RATE: S5 +t/sec
beiger i 7 v Steel 1 «122% {1 TIME CONSTANT: 27 secnds
} 101,357 ea)i ! i HOLE DIAM: 4.5 1nches
I i i i Ll
CORRECTION FACTORS CASING RANGE i+ CPS ! CPS R | RANGE CODES FOR
HOLE IWATER: AIR (THICK-  IFAC- |{ DESIGNATIONS: FULL- 1§ MR/HR | *A-E' FORMATS,
Diad. | : NESS  {TORS { SCALE #i PER | ®CE-FIELD® ENTRY
INCHES! ! INCHES ¢ : VINCH S} POS S5 : POS 7
i SR el B PRk ey ottt "
1 ] L1250 11,38 10 I (/A {0 2
' ' 4875 11.55 25 U - 3
H ' 2300 it 50 HE 11 I ' 4
H ' JS730 .03 100 iS00 4 100 5
! i 5000 12,39 250 Po128¢ 1 250 i &
! ] ! 500 Po250¢ 4 500 7
: | H 1000( 1K}1 35000 & 1000 8
: ' H 250042,3K11 12500 1} 2500 | g
! : H J000( SKit 23000 1 5000 | { 0
! ] 1 100004 10K): 50000 | 10000 | ] i
: ] H 50000{ S0KIi230000 1§ S00¢0 | { 2
H ] j 100000 (100K} 1500000 1100000 { 3
1 i i L i i
ADDITIONAL'S Hypothetical unit: Factors and ranges entered are hypothetical; they
DETAILS: i siaply provide order of sagnitude of values, but do relate to test data.

FIGURE 5.2B
EXAMPLE TABULATION OF GAMMA-LOG FACTORS, SCALES & RANGE CODES- TYPE A3
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TABLE OF FACTORS AND CODES FOR URDAT BOREHMCLE GAMMA-RAY LO& DATA., DATE:

'
i

BANMA TYPE OF UNIT | RECORDER | RECRD | TYPE | FULL | k-FACTOR | DEAD |
L0s TYPE 4 PROBE TYPE | NANUFACTURER ! TYPE ! READ- ! SCALE ! % READOUT! TINE
COBE (MODEL 40.} ! : P QUT ¢ INCHES ! INTERVAL : (as
El LP-1 UNIT 2 t Westronics —f-Rec::-. cps o 10,00 f 000004831 3
probe & 102 | i linear! i i ;
L i L i i {
TYPE OF | CRYSTAL SIZE | NO. TUBES !TYPE PROBE | HOUSIMG ') K-FACTOR BASE
PROBE i (IF SCINTIL.) i(IF GEIGER)! HOUSING ITHICKNESS!! HOLE MEDIUM: arr
.......... s-f-----to----p-- -1 LOGRING RATE: 5 ft/sec
Scantil. !} L.0" x 3.0 4 i Aluminua 1 .128" 1) TIME COMSTANT: 2 secnds
H H H H i1 HOLE DIAM: 4.5 inches
{ 1 { L 1L
CORRECTION FACTORS CASING RANGE | CPS | CPS QR | RANGE CODES FOR
HOLE !WATER! AIR [THICK- !FAC- !l DESIGNATION @ FULL- ! MR/HR : *A-E" FORMATS.
DIAN. ! ! MESS  ITORS ' SCALE ! PER ! *CE-FIELD* ENTRY
INCHES! : INCHES ! : ' INCH ¢ POSS: POST
At TR I R S | S S T R
2.2:'»".L1.03J.r 991 2 Jf b 250 Jf 250 ! 25 1
450 '1.10 | 1,00 : 500 P50 ! 50 2
5.50 11,18 ! 1.0 : 1K Po1000 ) 100 ! I
8.50 11.27 ¢ 1.04 ! K PoS000 ! 500 ! 4
: : ' 10K POo10000 ¢ 1000 ! 5
! ! ' 25 Po25000 1 2500 ¢ b
! : : 50k I 50000 1 5000 ! i
: : : 100K L 100000 | 10000 ! 8
1 1 L L L i
ADDITIONAL! Data are valid for this logging unit.
DETAILS: !

FIGURE 5.2C

EXAMPLE TABULATION OF GAMMA-LOG FACTORS, SCALES & RANGE CODES- TYPE E1
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TABLE OF FACTORS AND CODES FOR URDAT SOREHOLE 5AMMA-RAY LOG DATA. DATE: Jan. 1988

GANMA TYPE OF UNIT | RECORDER ! RECRD | TYPE 1 FULL ! K-FACTOR ! DEAD
LOG TYPE | | & PROBE TYPE | MANUFACTURER | TYPE ! READ- | SCALE ! & READOUTI TIME
CODE (NODEL ¥C.) 1 ; POUT | INCHES | INTERVAL | (as)
..... ~4 B I T - - - PRI S
EB Bount Sopris f Mt. Sopris Re:;.-T-cpa -f-4.27 f Yariable i ¢ 1.0
Nocel 1l i : tanalag (1120 as)! i
HLP-2375 ——t t L L L L

i
TYPE OF | CRYSTAL SIZE | NQ. TUBES |TYPE PROBE | HOUSING K-FACTOR BASE
PROBE | (IF SCINTIL.) i(IF GEIGER}{ HOUSING ITHICKNESS!! HOLE MEDIUM: air

n
i

""" + Steel {' NYLC { '.T!IHE CONSTANT: 4 sec eff,
1

..... bovm--o-t 066ING RATE: 5 ft/sec
SCInt H -5. 4 1-5' H i
H i : ! OLE DIAM: 4,5 1inches
{ 1 L |
CORRECTION mcmns CASING RANSE | CPS | CPS OR | RANGE CODES FOR
HOLE !WATER! AIR |THICK- !FAC~ || DESIGNATION ! FULL- ! MR/HR | ‘a-t® FORMATS.
BIAN, ! ! NESS  TORS ! SCALE ! PER | *CE-FIELD* ENTRY
INCHES ¢ INCHES ¢ ! PINCH ! POSS: POS7Y
2.5 ".Lx.ozsff" L0635 Jh.zﬁ 50 Jf 50 1 m.sr?'.r 1 R
4,50 1.076! 250 ! 133 100 ! 100 ! 21.184! 2
65 .18 U875 1143 200 ! 200! 423N 3
! : (2500 ! 147 S00 | 500 ¢ 105.93i 4
: ; 3750 1 1,87 1000 | 1000 211.3a! 5
; : ' 000 1 2000 ¢ 42373 5
: : : 5000 ¢ 5000 ! 1059.3 7
! : ' 10000 ! 10000 | 2113.44! 8
: ‘ { 20000 ¢ 20000 | 4237.3 ! 9
' : ! 50000 3 30000 110593, ! 1 )
5 ‘ ! 100000 § 100000 i21136.4 | 1 i

ADDXTIDQAL Obtained by phone from Mount Sopris in Delta, Colo.
DETAILS: |

FIGURE 5.2D
EXAMPLE TABULATION OF GAMMA-LOG FACTORS, SCALES & RANGE CODES- TYPE E8
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~ [ -
r feccrd Foraat )

colusn | L1111 1120002220023333333 32244444 4444455555555 560bbb0066077777717779
nusters ;1123436789012343678901 345078301 2345678901 23456 78901 3456789012745 7890123457850
Record 1 1AL 20,40, 100,200, 400,500, 1000, 2000, 4000, 5000, 13000, 20060, 40000,

2 1AZ 5,1¢,25,50, 100,230,500, 1000, 2500, 5000, 10000, 50000, 100000,

1 UEL 55,50, 100,500, 1000, 2509, 5000, 10000

$ e 10.59,21. 184, 42.37,105.93, 21 1. 86, 423,73, 1059, 3, 21 18. 54, 4237.3, 10592, 21 186. 4,

EXAMPLE OF SAMPLE-TYPE CODES AND ASSQCIATED RANGE SCALES

FIGURE 5.3
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FILES DESCR{PTION

Range! Full Scale
$ f $ of cps
471 400,000, (A0OK)
44 1 500,000, (500K}
511,750, i1.25K)
0 15000 1.5k
g1 150 (1.5
48 | 800, (.8K)
49 | 730, (L73K}
30 800, ({.8K)
51 8,000, (BK)
32 80,000, (80K}
3l 8,200, {6K)
34 1 1,000,000, (1000K)
39 i 12,500, {12.3K}
Sh 1 1500, (1.8K)
571 1,200, (3.2K)
38 640, {, 54K}
LT 9,000, {9k}
60 | 18,000, (18K)
61 1 19,000. {19K)
82 } 15,000, (13K)

|

Range]Full_Scale Range! Full Scale
] E % of s § i $ of ps
13 N 2 200, . 2K)
20 .02 A 230, (.25
I 025 24 300, {.3k)
4 03 e 400, (4K
51 ! 23 4 300, (3K}
b o2 27 1 1,000, (1K)
7: .25 B/ 2,000, (2K
g .3 297 2,500, {2.%K)
g 1.0 307 3,000, (XK
161 2.0 0 4,000, 4K}
i+ 2.5 21 3,000, (5K)
2 30 310,000, (10K}
131 43 4 20,000, (20K)
47 5.0 I8+ 25,000, (25K)
131 100 I6 1 30,000, (30K}
16+ 20.9 17 1 40,000, (40K}
17 1 25.0 38 1 50,000, (50K}
18 ¢ 0.0 1% 1 100,000, (100K)
19 1 40,0 40 1 200,000, (200K}
205 50.0 41§ 250,000, (250K}
24 E 100.90 £ 3 300,000, (300K}
! i
FIGURE 5.4

FULL SCALE CPS VALUES FOR "F'"-TYPE RANGE NUMBERS (5/87)
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3882

2988
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FILES DESCRIPTION

DRILL HOLE LOCATION MAP FROM DATA

(N FILE STARDAT

1000 Ldicw Jdee 40028
H T T T T So8g
326 327 38 I
+ + + +
L Dri1l] hole Tocetion end rumber. |
R 32 33 324 IS
296 + + + + +
+ »
316 317 38 313 @28
+ + + + +
1S9 311 3t2 313 314 2lS
— ccC + * + + - + — 4083
AREA X2 303 W4 WS W/ 3@ W6 W3 318
+ + + + + + + + +
291 282 293 234 295 296 297 298 209 M@ @
+ + + + + +* + + + +
3 78 273 284 281 282 283 284 285 286 2W\7 208 285 298 7
-+ - -+ + -+ > * +* * * - -
%5 W6 W7 268 29 778 1 72 73 214 775 278 277
+ -+ + +* +* - + -+ -+ - - -
B4 X5 B X7 X8 g 268 261 262 263 264
+* +* + + - + + +* + -* —‘mﬂ
244 245 246 247 248 249 X XK1 K2 X3
- + - * * -+ +* *
33 B4 21§ 237 238 239 248 241 242 243
-+ + -+ - -+ -+ - + + *
3 21 222 223 24 2% 6 227 28 229 233 231 232 N
* + - - - - - - - + *
287 28 289 218 211 212 213 24 215 216 2A7 218 29 228
- + + + +* -+ - - -+ -+ + - + - AAA
195 196 197 196 198 248 MW W2 203 W4 WS W5 158 AREA
b + + +* * + + - - * * - + — 2828
183 184 185 186 187 188 189 ]%8 191 192 193 194
- + + + * + - -+ * * * +
169 179 171 172 173 174 175 176 177 178 179 188 18! 182
+ - +* + - + + -+ - + + - -+ +
153 154 185 156 157 168 161 162 163 164 165 166 167 168 T
+ +* -+ +* + - + + - -+ -+ + - -+
142 143 144 145 146 147 148 149 158 151 152
+ * -+ -+ -+ - - + + -+ -+
132 133 134 135 136 137 138 139 148 14! ¥
e -+ -+ -+ - + - -+ -+ * — 1882
" BBB
122 123 124 125 126 127 128 129 133 131
-+ -+ -+ -+ + -+ +* * -+ * AREA
114 115 116 117 118 119 128 121
+* + * * * * + +*
i 187 188 189 118 111 112 113 7
- + - + + + -
186 181 182 183 184 &5 186
-+ * * - * * +
1 | 2 L 1
1889 2809 3809 4823
FIGURE 5.5
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6.0 UDAT SYSTEM —— PRINARY FILES, INDIVIDUAL OATA FORMATS

The format chosen for sample data entry depends on the type and form of data
received (Section 3.0). Figure 6.1, "a' through "1", shows all data for-
mats described below. The carets between columns at the base of each
format indicate the position of assumed decimals. No decimal points are
actually entered in any of the sample data formats, with the exception of
the dead time {Section 5.3.5), and the special entry code for time base
change {Section 6.3.2.4)

Note: Refer to Figure L.la~b for actual examples of any of the
formats described below.

Field descriptions for common header record data elements discussed in Sec~-
tion 5.0 are noted briefly, but the detailed descriptions are not repeated.
The specific fields for <common entries described under the contiguous,
unimetal format are noted, but not described in detail, for the contiguous
bimetal, non-contiguous, and borehole formats.

See Section 1.5 for review of abbreviations and symbols.

6.1 CONTIGUOUS SAMPLE FORMAT

The ‘''‘contiguous ' sample format provides a method for entering sampie data
as a list of contiguous sample intervals, with each interval referenced by a
sample thickness and corresponding grade(s). Sampies are listed in order of
increasing distance from the point of origin referenced by the collar ele-
vation. Any intervals of zero grade must be entered as such. The interval
represented by the depth to first sample is assumed to be of zero grade.
There is no entry for ''total depth samplied'; if a barren interval is known
to exist beyond the sampled interval, it should be entered at zero grade.

There are two variations of the contiguous format: one for uranium assays
only (Yunimetal'), Figures 6.la & b, and one for both uranium and vanadium
assays ("bimetal"), Figures 6.1c & d. The only differences between these
two formats are the sample-type code and the sample entries. A given sample
set must be entirely in one format or the other.

Note: In the contiguous format, the header card contains the
beginning sample intervals.

6.1.1 Header Record, Descriptive Data

Figures 6.1a (unimetal) and 6.1c (bimetal) show the header record formats.

6.7.71.1 Record Count
C(1-3), E=N; see Section 5.1.4; leave blank or enter zero.
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6.1.71.2 Area Number
C(4-6), E=A; see Section 5.1.2.

6.7.71.3 Hole Number
C(7-12), E=A; see Section 5.1,1

6.7.7.4 Sample-Type Code 1
C13, E=A; see Section 5.2.1; for unimetal, enter "1'", "V2"_ 39 or "L'; for
bimetal, enter 'V'.

6.1.1.5 Sample-Type Code 2

Clh, E=N; see Section 5.2.1; for unimetal, leave blank; for bimetal, enter
tn if wuranium assays are considered ‘'‘uncorrected" for radiometric
disequilibrium, enter '"2" if they are considered as chemical equivalent.

6.1.71.6 Sample-Type Code 3
C15; leave blank.

6.1.1.7 North Coordinate
C(16-22), E=N, D=0; see Sectiocn 5.2.2.

6.1.1.8 East Coordinate
C(23-29), E=N, D=0; see Section 5.2.2.

6.1.7.9 Collar Elevation
€ (30-35), E=N, D=1; see Section 5.2.3.

6.1.1.10 Pit-Bottom Depth
C(36-39), E=N, D=1; see Section 5.2.4.

6.7.1.11 Depth to Oxidized/Non-oxiaized Contact
C(40-42), E=N, D=1; see Section 5.2.5.

6.1.71.12 Depth to Top of First Sample /Interval
C(43-L7), E=N, D=1; see Section 5.2.6.

6.1.1.13 Property Code
C(73-79), E=A; see Section 5.1.3.
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6.1.2 Header Record, Sample Data

6.1.2.1 Unimetal Sample Interval Data

Fach sample interval is represented by a thickness, (E=N, D=1) and a corre-
sponding wuranium grade (E=N, D=2). Thicknesses are entered to the nearest
tenth of a foot. Up to 3 digits are allowed with a decimal assumed one
place to the left of the right most digit (MV = 939.9 ft). Uranium grades
are entered to the nearest one hundredth of one percent U308. Up to 3 dig-
its are allowed with a decimal assumed two places to the left of the right
most digit {(MV = 9.99%U308).

The first four sample intervals entered in the header record starting in
Column 49 (Figure 6.1a). The remainder are in continuation records (Figure

6.1b) .

If a given sample interval is greater than 99.9 feet, then it must be split
into 2 or more samples of the same grade, each of which is less than 100
feet.

Uranium assays of 10 percent or greater are not common, but if they are
encountered, then the “non-contiguous' sample format (Section 6.2) must be
used instead of the contiguous format.

6.7.2.2 Bimetal Sample /nterval Data

Each sample interval is represented by a thickness (E=N, D=1), a correspond-
ing vanadium assay (E=N, D=2), and a corresponding uranium assay (E=N,
D=2). Thicknesses are entered to the nearest tenth of a foot. Up to three
digits are allowed, with a decimal assumed one place to the left of the
rightmost digit (MV = 99.9 ft). Vanadium grades are entered to the nearest
one hundredth of one percent V205. Four digits are allowed with a decimal
assumed 2 places to the left of the rightmost digit (MV = 99.99%v205).
Uranium grades are entered to the nearest one hundredth of one percent.
Three digits are allowed, with a decimal assumed two places to the left of
the rightmost digit (MV = 9.99%U308).

The first 2 sample intervals are entered on the header record, (Figure 6.1c)
starting in Column 53. (Columns 49 to 52 are not used). The remaining sample
intervals are entered in continuation records.

If a sample interval is 100 feet or greater, the same procedure is used as
described in Section 6.1.2. If a uranium grade is higher than 9.99%, then
it must be "diluted" to a grade lower than 10.0% by combining it with ad-
joining samples.

6.1.3 Continuation Records

Figures 6.1b {(unimetal) and 6.1c (bimetal) show the continuation record
formats.

A maximum of 14 continuaticon records are allowed for the unimetal format and
24 continuation records for the bimetal format.
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6.1.3.] Record Count

C(1-2), E=N, D=0; see Section 5.1.4; enter the number of the continuation

record; i.e., '""1" for the first, ''2" for the second, etc.

6.71.3.2 Area Number
C(3-6), E=A; must be exactly the same area number as that entered
header record.

e Number

3 Hol
) =A; exactly the same hole number as in the header record.

, E

6.71.3.4 Unimetal Sample iInterval Data

The entries for sample intervals are exactly the same as for those
header record (Section 6.1.2.1) except that up to 10 intervals are
per continuation record, starting in Column 13 (Figure 6.1b).

6.1.3.5 Bimetal Sample Interval Data

The entries for sample intervals are exactly the same as for those
header record (Section 6.1.2.2) except that up to é intervals are
per continuation record, starting in Column 13 (Figure 6.1d).

6.7.3.6 Property Code

in the

on the

allowed

on the
allowed

C(73-79), E=A; exactly the same property code as in the header record.

6.2 NON-CONTIGUOUS SAMPLE FORMAT

The ''non-contiguous' format (Figures b6.le and 6.1f) has the same entry forms
as defined for the "contiguous'' format (Section 6.1) except as follows:

1. The sample-type codes in the header record.

2. The representation of the sample intervals,

3. The entry, in the header record, for 'total depth sampled"

substitutes for ''depth to first reading' since the latter is
ferred to be the first of the sample interval entries.

Sample intervals are defined by: an elevation or depth to
top of the sampled interval; the thickness of the interval

in-

the
and

corresponding grade of the interval. Sample-type code 3 denotes
whether depths or elevations are involved, The sample intervals
must be at successively greater distances from the point of ori-

gin referenced by the collar elevation.

This format is designed primarily for the entry of data which

is

received in such form that it is easier to use than the 'contig-
uous' format. Examplie: if a set of radiometric logs has already

been interpreted and the only sample data available are

S0

the
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depth (or elevation) of predef ined anomalies, then the
non-contiguous format is most appropriate.

Intervals of '"barren' material need not be entered. Any implied
interval between one entry and the next is assumed to be barren.
Example: if one entry represents 125.5 feet in depth, 10 feet
thickness and 0.10% U308; and the next entry represents 140.0 in
depth, 5 feet in thickness and 0.20% U308; then actually 3 three
intervals are generated as follows:

10.0 ft. @ 0.10% U308,
4.5 ft. @ 0.00% U308, and
5.0 ft. @ 0.20% U308.

Note: It is necessary to insure that the interval implied by
one elevation or depth and corresponding thickness does not over-
lap onto the next interval, or the data wilil be rejected! Exam-
ple: An interval represented by an elevation of 5000.0 feet and a
thickness of 10.0 feet could not be followed by an interval with
elevation of 4991 feet.

6.2.1 Header Record

The header record format is shown on Figure 6.le.

6.2.1.1 Entries /dentical to Those in the ""Contiguous’ Format

Data elements in the non-contiguous format which have the exact same format
as for the contiguous format on header and/or continuation records (Section
6.2.1) are: record count, area number, hole number, north and east coordi-
nates, collar elevation, pit-bottom depth, depth to oxidized/unoxidized
contact, and property code.

Data elements which differ from those in the contiguous format are listed as
follows:

6.2.7.2 Sample type code |
C13, E=A; see Section 5.2.1; enter '"6'', "7!, "8%, 6 or tg",

6.2.1.3 Sample type code 2
Cl4, E=A; see Section 5.2.1; enter a 1",

6.2.1.4 Sample type code 3

€15, E=A; see Section 5.2.1; enter a "1'" or "2", {f "1", the elevation/
depth entry denotes elevation at the top of each sample interval; if '"2",
the elevation/depth entry denotes depths to the top of each sample interval
from the point referenced by the collar elevation.
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6.2.1.5 Total Depth Sampled
C(44-48), E=N, D=1; see Section 5.2.7; this entry is used in place of the
depth-to-first reading used in the contiguous format.

6.2.1.6 Sample /nterval Data
Each sample interval is represented by an elevation or depth (E=N =1), a
thickness (E = N, 0 = 1), and a corresponding uranium grade (E=N, D = 2)

Elevation or depths are entered to the nearest tenth of a foot. Up to . five
digits are allowed with a decimal assumed | place to the left of the right
most digit (MV = 9999.9 ft).

Thicknesses are entered to the nearest tenth of a foot. Up to 3 digits are
allowed, with a decimal assumed 1 place to the left of the rightmost digit

(MV = 99.9 ft).
Grades are entered to the nearest hundredth of a percent U308. Up to 4
digits are allowed with a decimal assumed 2 places to the left of the right

most digit (MV = 99.99%U308) .

The first two sampie intervails are entered on the header record starting in
column L9,

{f a given sample interval is greater than 99.9 feet, it must be split into
one or more intervals of less than 100 feet.

6.2.2 Continuation Records

The continuaticon format is shown on Ffigure 6.1f. A maximum of 29 continua
tion records are allowed.

6.2.2.1 Sample /nterval Data

The entries for sample intervals are exactly the same as for those in the
header records (Section 6.2.2.6), except that up to 5 intervals are allowed
per <continuation record, starting in column 13.

6.3 BOREHOLE LOG FORMAT

The borehole log format is utilized when entering data derived from contin-
uous readings from borehole logs. The term 'readings' is defined in Section
3.3. The term '‘range code' refers to numeric ccdes which are used on
printed strip logs to denote the number of counts-per-second {cps) repres-
ented by a given amount of deflection of the radiometric amplitude curve.
This is described in detail in Section 5.2.1.1

There are several variations of the borehole log format: the "A~E", and the
RIS, OMEIYM, YFIC', and "FnQ' formats. The checice of these formats depends
primarily on the type of readings available for a given sample set.

1. Inch-deflections measured when digitizing radiometric strip
logs (Section 3.3.4) may be entered in the "A-E' or "F1I'" formats.

52



UDAT PRIMARY FILES

2. Counts-per-second from direct readout during logging proce-
dures or measured from a strip log using hand/overiay techniques
(Sections 3.3.1, 3.3.2, & 3.3.4) are entered in the "FIU" and
"F1C" depending on whether they are uncorrected or corrected for
dead time.

3. Estimated U308 grade values (Section 3.3.3) are entered in the
"fnQ'" format, where 'n'' indicates whether or not disequibrium
corrections have been applied.

Except for the sample-type codes (C13-15) on the header records, the vari-
ations in format primarily affect the form of the sample data entered in the
continuation records. Therefore, the description of the header record (be-
low) applies equally to all borehole log formats (except where specifically
noted) . Each of the types of continuation records are described separately.

6.3.1 Header Record

The header record format is shown-by Figure 6.1g.

6.3.71.1 £ntries /dentical to Those in the 'Contiguous’ Format
Data elements in the borehole log format which have the exact same format as

for the contiguous format on header and/or continuation records (Section
6.1.1) are: record count, area number, hole number, north and east coordi-~
nates, collar elevation, pit~-bottom depth, depth to oxidized/unoxidized

contact, and property code.

6.3.71.2 Sample-Type Code |
Cl3, E=A; see Section 5.2.1;

1. For the "A - E'" format, enter "A', UuB", "C", "O", or “E'", de-
pending on the appropriate set of range codes in files RNGTBL.
This code will be used in conjunction with the numeric code in
column 14,

2. For the '"F' format, enter “F"

6.3.7.3 Sample~Type Code 2
CiL, E=A, see Section 5.2.1;

1. For the "A - E" format, enter a number from "1" to "9', de-
pending upon the appropriate set of range codes in file “RNGTBL".
This code is used in fonjunction with the code in column 13.

2. Ffor the "F (I,U,or,C)" format, enter a *1".

3. For the "FnQ" format, enter a "1" if grades in the con-

tinuation records are uncorrected for radiometric disequilibrium;
enter 2" if they are corrected for diseguilibrium.
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6.3.71.4 Sample-Type Code 3
Cl5, E=A; see Section 5.2.1;

1. For the "A - E" format, enter an "I'" if the log is
rectilinear; or enter a '"I', if the log is curvilinear.

Note: the data entry and usage of curvilinear gamma-log data is
not described in this first version of the guide.

2. For the "F'" format, enter an 'I" if the log is rectilinear
and readings are in inches of deflection; enter a "U" if the
readings are in uncorrected (for dead time) cps; enter a "C'" if
readings are in corrected {for dead time) cps; or enter a "Q"
if readings represent actual uranium grades based on previous in-
terpretation of the borehocle log data. The "Z'" {curvilinear
data) cannot be used with the "F" format.

6.3.1.5 Total Depth Sampled (Logged)
C(43-47), E=N, DO=1; see Section 5.2.7.

6.3.1.6 Readout Interval
C(4B-4Y), E=N, D=1; see Section 5.3.1.

6.3.1.7 Depth to Hole Water
C(50-52), E=N, D=0; see Section 5.3.2.

6.3.1.8 K-Factor
See Section 5.3.3; enter three significant digits of k-factor in C(53-55),
E=N, D=0; enter exponent (assumed to be negative) of ten in C56,E=N, 0=0).

6.3.1.9 Air Correction Factor
C(57-59), E=N, D0=2; see Section 5.3.4,

6.3.1.10 Water Correction Factor
C(60-62), E=N, D=2; see Section 5.3.k4.

6.3.1.11 QDead Time
C(63-66), E€=N, D=0 unless decimal is actually entered; see Section 5.3.5.

6.3.1.12 Full-Scale Deflection
C{67-70), E= N, D=2; see Section 5.3.6; only used with "F1|" format.

6.3.1.13 Logging Unit Type Code
C(71-72), E=A; see Section 5.3.7.
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6.3.2 CLontinuation Records

Continuation record formats are shown an Figure 6.1 “h" through "k'.

A maximum of 37 continuation cards are allowed. The entries for record
count, area numbter, hole number, and property code are the same as those for
the header record.

Columns 13 and 14 are not used. Columns 15 through 72 are subdivided into 8
fields which will be hereafter termed ''continuation entry fields" or CE-
fields. Each CE-field consists of seven columns; these will be referred to
as positions one through seven, with the leftmost position being "I1'" and the
rightmost being "7". Position 1 is usually left blank and only used under
certain conditions.

The first CE~field begins in column 15. Eight CE-fields are allowed per
record; fields should not be skipped {entire field left blank) unless they
follow the last valid reading of a sample set.

A CE-field may contain either a "reading' {which denotes inches-deflection,
cps, or grade) or a ''special entry. The sample-type codes in the header
record determine which type of reading is used; only one type can be used in
any given sample set. Most of the special entries apply equally to atl
borehole log data types; one is used only for inch-deflection readings taken
from strip logs (Section 6.3.2.4).

6.3.2.1 Readings in lnches-of-Deflection

An "inches-of-deflection" reading is the distance ('deflection') from the
baseline of a printed log to a point on the radiometric amplitude of the log
and is measured along a line perpendicular to the baseline. It is entered
to the nearest hundreth of an inch in positions 2 through 4 of the CE-field.
Up to three digits are normally entered with a decimal assumed between posi-
tions 2 and 3. The deflections on a strip log seldom extend beyond 10
inches from the baseline. However, position | of the field may be used if
the deflection is 10 inches or greater.

Iin order to define how many counts-per-second are represented by the meas-
ured deflection, a range code {Sections 5.2.1.1 and 5.2.1.2) must be en-
tered in positions 5 and 7 of the CE-field {Figures 6.1, "j" & "k'').
Position 7 contains the "unit' digit of the range code and position 5 con-
tains the ‘tens' digit., Range codes do not consist of more than 2 digits.

If the range code is 2, then position 7 will contain a "2" and position 5
is left blank; if the range code is 13, then position 7 contains a "3'" and
position 5 will contain a "1'.

The "inches-deflection' type reading is used when digitizing a log by hand/
overlay or automatic methods. The type of range code used is determined by
the Sample~Type Codes 1 and 2 (Section 5.2.1).

6.3.2.2 Readings in Counts-Per-Second .

Counts-per-second (''cps'') readings are obtained by direct measurement of the
gross count radioactivity recorded by the logging sensor or by analysis of
the deflection of the radiometric amplitude curve on printed logs. A '"U" or
€Y in column 15 {Sample-Type Code 3) on the header record automatically
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identifies all radiometric readings in the continuation records as being in
uncorrected (U) or corrected (C) c¢ps.

Cps readings are entered to the nearest unit, in position 2 through 7 of the
CE-field (Figures 6.1, j & k). Note: on these figures, the carets )
do not apply to c¢ps readings and should be ignored.

Up to 6 digits are allowed (MV = 999999 cps). |If a value exceeds 999999,
then position 1 may be used for a 'millions' digit.

6.3.2.3 Interpreted Uranium Values

"Interpreted values'" represent actual estimates of uranium content (Section
3.3.3). They are entered to the nearest thousandth of one percent in posi-
tions 3 through 7 of the CE-fields as shown on Figures 6.1, | & k. The
caret shows the position of the decimal assumed between positions 4 and §
of the (E-fields.

6.3.2.4 Special Entries

The ‘''special entries'" (Figure 6.11) allow additional descriptive data to be
entered in the the continuation records as well as providing for any
changes, within a logged interval, in the original interpretaion parameters
which are entered in the header record.

Buring the course of logging procedures, certain segments of a borehole are
sometimes logged using different parameters. This happens frequently when a
borehole is only partially logged because of blockage in the hole or mal-
functioning of the logging eguipment: when the borehole is later reopened
and/or logged again, the portion which was previously logged may be skipped
and the remainder logged with a different logging unit than previously used.

Except for the ''depth to first reading' (below), special entries may occur
in any CE-field except the very first and very last CE-fields. in a sample
set. In addition, a given special entry cannot follow another 1like entry
unless separated by at least one reading; for example, a special entry for
time base change cannot immediately follow a previous time base change un-
less one or more readings intervene. One type of special entry may imme-
diately follow a different special entry.

1. Depth to First Reading. The very first CE~-field of the very
first continuation record following any header record in the
borehole log format must contain the value for the 'depth to
first reading'. |t is entered to the nearest tenth of a foot in
position 2 through 6 with a decimal assumed between positions 5
and 6 (MV=9999.9 ft, see Figures 6.1h and 6.1j). A lower case

dash ('"-") must be entered in the 7th C-E field position.

2. Skipped Interwval. Wherever readings have been deleted
("skipped'') because of obvious lack of significant representative
radiocactivity, the thickness of the ''skipped" interval s en-

tered in the CE-field following the last reading entered. The
thickness is entered to the nearest tenth of a foot in positions
2 through 5. Up to & digits may be entered, with a decimal as-
sumed between positions 4 and 5, (MV=999.9 ft). The thickness of
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a skipped zone rarely exceeds this magnitude but if necessary, a
""thousands'' digit may be entered in position 1.

A CE-field for a skipped interval may be entered between any
readings of the sample set except:

- at the beginning, since the depth to first reading 1is essen-
tially a skipped interval,

- at the end, or,

- immediately following another skipped interval entry. Note that
the decimal positon in the CE-field for skipped intervals is not
the same as that for the ''depth to first reading'.

Position 6 is not used and a lower-case dash ('-") must be en-
tered in position 7.

3. Date Logged. An optional entry for the date on which the log
was made is provided by the special CE-field for ‘'date'. The num-
ber of the month s entered in positons 2 and 3, and that for
the day in positions 4 & 5. Position 6 is not used and a "D"
must be entered in position 7.

4, Logging-Speed ("Time Base") Change Factor. The ''logging speed"
is the rate, in distance/time (feet/minute), at which the Jog-
ging sensor travels along the borehole. If a hole is logged at
a rate significantly different from that wused when deter-
mining the k-factor (the 'base' logging speed'), an appropriate
correction must be applied to the k-factor.

This may be done by entering a ''time base change factor” (Figure
6.1k) in the CE-field of a continuation at the point where the
change takes place. The factor is entered to the nearest hun-
dredth of a unit in positions 2 through é of the appropriate
CE-field. Up to 5 digits are allowed, with a decimal assumed be-
tween the positions 4 and 5 {MV=999.99)., A 'period' {".'") must be
entered in position 7.

The value of the change factor must be that necessary to
properly correct the k-factor divided by base speed. Any
recorded or calculated c¢ps value following the logging-~speed
change entry will be automatically multiplied by the change fac-
tor.

For example: if a k-factor were determined at a logging speed

of 5 feet per minute, but a change to a speed of 10 fpm was indi-
cated on a log, then the entry for the logging speed change fac-
tor would '2.0", assuming that the number of counts per second
recorded over a given interval was inversely proportional to the
logging speed. This is not always true, so when changes in
logging speed are encountered in borehole log data, the equip-
ment manufacturer should be consulted to determine the actual ef-
fects of such changes.
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|f and when it is indicated that the logging speed has reverted to
the '"base' speed, then another logging-speed change entry must
be made, with the factor entered as ''1.0'.

The 'base'" logging speed for radiometric readings in a sample set
is not entered as a data element, since it is assumed to be the
one which was wused in establishing the k-factor. However, it
should be known and recorded for reference purposes (see Figures
5.2a & b).

The time base change factor entry can also be used to correct
for other <c¢hanges in logging conditions which may affect the va-
lidity of the given k-factor. Simply remember that it is a
muliplicative factor applied directly to the value for
counts-per-second.

The term ''time constant! (see Section 17} refers to the eilec-
tronic instrumentation of radiactivity-recording equipment and
is the interval of time over which gamma-rays are actually
“"counted" internally before being recorded as {average) counts
per second on an analog-chart or digital rate-meter.

{f the time constant used in logging a hole is significantly dif-
ferent from that wused when the k-factor was established, there

will be differences in the configuration of the anomalies. A
time constant increase will result in a dampening effect of the
“"highs" and "lows', while a decrease will intensify the 're-
lief" of the anomalies. In general, the higher the time con-

stant, the lower the logging speed should be.

Too high an increase in time constant may affect the validity of
the k-factor, and as with the logging speed, the effects of such
changes should be understood and taken into consideration. The
"time-base change factor may be used to make the appropriate cor-
rections.

5. Dead Time Change. The entry for the dead time in the header

records provide for a value of up to 9999 microseconds or a
decimal value of 3 significant digits (which covers most es-
timated dead times). However should the dead time: 1) exceed

9999 microseconds; 2) be reported as a decimal fraction with
more than 3 significant digits, or 3) change within the logged
interval; two special entries are provided.

The first is for dead times greater than 9999 microseconds. The
dead time is entered to the nearest microsecond in positions 2
through 6 of the CE-field. Up to five significant digits may be
entered with the decimal assumed to the right of position 6
{MV=99999 microseconds) . A "plus' sign (Y+") must be entered in
positon 7.

The other entry is for fractional dead times consisting of more
then 3 digits to the right of the decimal. The dead time is en-
tered in positions 2 through & of the CE-field. Up to five sig-
nificant digits may be entered, with the decimal assumed between
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positions 2 and 3 {(MV=9.9999 microseconds). An "S" must be en-
tered in position 7.

6. EK-Factor Change. The entry for K-factor in the header record
provides up to three significant digits. |f more than 3 signif-
icant digits are regquired, or if the k-factor should change
within the the logged interval, a special entry is provided. The
k-factor is entered in positions 2 through 5 of the CE-field and
the exponent is position 6. Up to & significant digits may be en-
tered with a decimal assumed to the right of position 5. Position
6 contains the (negative) exponent of 10 as described in Section
5.3.3. A "K'" must be entered in position 7.

7. Readout Interval. Any change in the interval at which
readings are recorded within given borehole are entered to the
nearest tenth of a foot in positions 2 through 5 of a CE-field.
Up to b4 digits may be entered, with a decimal assumed between
positions 3 and 4 (MV=99.99 ft). An "!'" must be entered in posi-
tion 7.

8. Chart Baseline Change. This entry is useful when digitizing
a radiometric strip log which contains one or more changes or

"shifts" in its effective baseline. A shift to the right (to-
wards the amplitude curve} is recorded as a positive change, and
a shift to the left as a negative change. The distance of the

shift from the original baseline is entered to the nearest hun-
dredth of an inch in positions 3 to 5 of the CE-field. Up to
three digits are allowed with a decimal assumwed between positions
2 and 4. If the shift is pegative (away from the amplitude
curve) a negative or "minus' sign (“~') must be entered in posi-
tion 2. A "B" must be entered in position 7.

This entry precludes the neccessity of having to <c¢hange de-
flection measurements from the original baseline to a new
baseline if a shift occurs and is especially convenient when

digitizing logs by automatic methods.

6.4 LITHOLOGIC DATA RECORDS

Lithologic data, in UDAT primary files, consist of:

1. bL-~character alphanumeric codes that represent intervals iden~
tified as geologic units.

2. Corresponding depths, from the <collar elevation reference
point, to the top of each unit.

Lithologic wunits are usually determined in '"bedded sandstone' type uranium
deposits by examination of resistivity, self-potential, and other types of
borehole geophysical logging data. Such data may be present on the same
strip log that contains the gamma-ray log or they may be obtained from some
other source. Geologic data may also be available as records of core or
sample cuttings.
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The purpose of including lithologic data in the UDAT files is to provide a
method of selecting particular samples from a total sample set during an ore
reserve calculation. This is especially useful when the deposit consists of
more than one ore '"horizon' and it is desired to evaluate one particular
horizon independently from the other (s) .

Before deciding which units to identify for a group of sample sets, the
geologic features of the entire area under evaluation should be reviewed
with respect to their relationship to the uranium occurrences. Units should
be selected beforehand so that they will be useful in segregating one inte-
gral portion of a deposit from other portions. This requires a reasonable
amount of study of the correlation of units from one sample set to another .
(or one borehole log to another).

Once a series of units has been selected, the same 4-character code assigned
to a given unit shouid be kept the same for ail entries relating to that
unit. There should not be any ‘''gaps’ in the series; i.e. no units should be
left out between the starting (uppermost) and ending (lowermost) wunits of
the series. Entirely barren units must be included as well as those con-
taining evidence of uranium mineral. For each sample set which will in-
clude lithologic data, an entry must be made for every unit in the series.
Special codes are provided for units which are missing or which lie below
the bottom of the sampled interval. The same strict rules apply to entering
litho logic codes as do the hole numbers, i.e. all code entries for the
same wunit must be identical.

Figure 6.2 shows the format for entering the lithologic data. The area num-
ber, hole number, and property code are entered exactly as on the header
record for the given sample set. The record count or '"index'" number should
start with 100 or 101, Sample-type code 1 (C13) must contain an "L'". C(1b4-
158) are blank.

Each record contains entries for up to 14 lithologic unit codes and corre-
sponding depths to top of the unit ("top picks').

Units are entered by order of increasing distance from the collar elevation
reference point. The L-character code for the uppermost or closest unit s
entered in C(16-19) and the corresponding top "pick' is entered, right-
justified, to the nearest foot in [ (20-23); MV=9999. Additional entries are
made accordingly as shown on figure 6.2. {f there are more than 14 wunits,
another record may be entered. However, all entries in the first record
must be filled before another '"L'" record is used. The maximum number of
units is 28 or 4 '"L'" records.

for any unit of the established series which is missing, including the first
and last unit, the unit lithologic code must still be entered in proper
sequence and a '“-1" entered in the last 2 positions of the corresponding
depth entry. Lithologic units in the established series which lie (or are
presumed to lie) below the lowest recognized unit in the sampled interval,
must also be entered, in proper sequence with the code '"'-2" entered in the
last 2 positions of the corresponding depth entry. In any given sample set,
the same lithologic unit code must not be repeated.

As an example, Figure 6.3 shows three hypothetical drill holes -- '"HYP1",

"HYP2'', and "HYP3" -- from a {hypothetical) area in which 8 lithologic units
have been identified. The lithologic unit codes are, from top to bottom:
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YKMC f, MKBC ', MJMUTT, MJMC T, MJML2Y, TUMLTY, MJSMVY, and MJTOLY. For
each hole, the elevatjons of the collar, bottom, and intersection with the
top of every unit encountered are noted.

Figure 6.4 illustrates the lithologic data ("L''-format) records which would
be prepared and added to the sample assay data for each hole. For hole HYPI,
the units and corresponding entries are recorded as foliows: "KMC '' is miss
ing and the depth entry is therefore "-1'; the hole is collared in unit
"KBC", so the depth entry is "0"; the depth from collar to the top of
unit “JMUIY is 90 feet and is entered accordingly, as are the depths to

units "JMC', "JML2", and "JML1'"; units "JSMV'" and "JTDL" have not been en-
countered, so their depth entries are both '-2',

For hole HYP2, unit "JMC" is missing and its depth entry is '"-1'", For hole
HYP3, "JMLT', "JSMVY, and "JTOLY" have not been encountered and their depth
entries are '"-2', Note that the unit codes are always entered in identical

fashion and that '-1" and "-2" entries are always entered in the rightmost
two digits of the depth entry field.

Note: Some of the sample sets in test file GAMDAT (Figure
L.,1a-b) contain examples of lithologic records. Test file
STARDATL also <contains a set of UDAT sample assay data with

lithologic records.
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red.jarea | sample  saspl coordinates collar or | depth degth depth to [X] URANIUM SAMPLE ASSAY DATA (1n t. & 1U30B) property
count| no. (hoTel type reference [ to [bot. tog of 1 1dentif1-
no. codes! north east elevation pit  foxid.]ist sapl.{X}sample & 1 2 3 4 cation
123 bottos{zone, [1nterval [X
() [ty | (4t) I} thi, | grd.| thk.} grd.t thk, grd. | thk.| grd.
N R L L I E R avab ] Ay v Ay ar AN R R N M MR A G H A CE R ] R R e R T Y [ N CH S T A A R A A R
123 S a 7B 0 203 S A 7IBI 00 121 S A T IR0 i 1S 6 7B O Li2)2IALSIAITIBINI0ONI] 21314150007 ]BITI0[ 11213 4151617:8191011120314:506171819]0
pp b dor e r v b b e e b p et JRNIN SO N O 0 0 T T O A O DO O O A
[ U TSI U U0 U U U U 0 U U U U U O OO 0 Y 0 I A O AU G 0 WU GRS O L O O O O T NN B RN SIS I R R
L L. indicates position of assused decimal.
FIGURE 6.1A. Contiguous Format {(unimetal), Header Record.
red, area | sasple URANIUM SAHPLE ASSAY DATA (Thickness in feet, grade in YU308) property
count| no. thole) identifi-~

ho. 5,15,25,etc|b,18,26,etc]7,17,27,0tc|f,18,28,etc}9,19,29,etc{10,20,30etc] 11,21, 310t 12,22, 32etc| 13,23, 330t c] 14,24, Jhetc] cation

thk. ?rd. thk, grd. thk, grd. thk, ?rd. thk. grd. thk, vrd. thk, grd. thk, Qrd. thk, ?rd. thk, ?rd.
HERRREEREI ORI B vy v A v A N A A R CH H L H R R H B e R e B N e H (e R R R nit]
O T I8 IR0 23S 6 7B 001 {2 3545067019101 11231 41506] 7104910 13 2| St a5 A1 T 81910112031 4]5:60718:91001120314:5161718:9]0: 112131415581 71819{0
P e R S 0 S OO e A A0 O A MO N S A AT BT R AT I D O D I O o B A O O
AT NENETE P RN S RN AR RN ;~~;_L__1_,:.__"‘.L__L_"‘____;‘_L_l_:‘_L;‘_L__.L"_L:‘.L,_L.;‘_ Gada g g

FIGURE .18, Contiguous Format {unimetal), Continuation Record.

redojarea | sasple  [saspl coordinates tollar or | depth [depthidepth to {X X X X X| URANIUN & VANADIUN SAMPLE ASSAY DATA | property
count{ no. {hole) type reference | to to [top of YTl 1dent1 i~
no. codes{ north east elevation | pit ibot. {l1st sapl.{X X X X X| sample # 1 2 cation
123 bottosloxid, [interval fX T X X X
one LX) XX thk,jgrd. V zrd.U thk,jgrd. ¥ |grd.U
R R R Ay v v A Ay ar S S AR IR AR E R R R TR RS T R AL B M H L L M S R ER IR L R T R L H T zibtblb ’:7:7 nnnne
DSRS0 2] 35 8 T8I 0 12 I SHai TiBi 9] 04 10 20 30 5] 8170819101 12| 21405164 718L9104152)3041516471819103112]31415]6471819101112]3:4:5:617:8:9(0
TS T 5 O 0 T 0 O 10 O 0 1 O T O 0 U A A O U T I 6 0 N O 0 O A Y
Vil . . . . . . . . .
| OO S T T A O T A O 0 T O 0 O O O S N LS O O N GO O O A O O T B IO RO O W |

FISURE 6.1C. Contiguous Forsat (bisetal), Header Record.

S3714 AdVWIidd 1vdN



£9

S3714 AYVW!Yd Llvan

red, jarea | saaple URANTUN AND VANADIUM SAMFLE ASSAY DATA tThickness 1n feet, grades tn 20308 & %V205) property
count| no, (hole) 1dentifi-
no. 3,9, 15,etc. 4,10,156,etc 5,11, 17,etc, 6,12,18,ete. 1,13,19,etc. 0,14,20,etc. cation
thi. grd. v ard.u thk. ?rd. v §rd.U thk, 9rd. Vigrd. U] thk. grd. Vigrd. U] thk, 9rd. v 2rd.U thk. 9rd. Vigrd.U
pir b rnnnnnnnnnUa R AR R N 2N I I A ad5i5i505:5:50505:5:5(816t6 (818 610001414 ’3757 nnnnnne
ISR I R ] MR LRV IR A (O S A RS AT O AT FO A (TR B2 AT HE PR T D R A ML T DA L O R T R TR R M A I R R L
TN O 5 O 0 O O AN O O OO NN 0NN A NS O AN VNN OO A O AR N I T M T W M M
R B RURTRY RS FRSS B FES PRI £ TS PR K IS I U.1.._1_?__4_1_1__?4.{.1_1_{.1}.1..1_14 gty
FIGURE 6.1D. Contiguous Format (bimetal}, Continuation Record.
red, farea | sample  isaspl coardinates collar or | depth [depth] total  {X{URANIUN SAMPLE ASSAY DATA (in ft. & TU308) property
count| no. thole)  [type reference | to to | depth X identifi-
no. codes{ north east elevation { pit {bot. { saspled {X! sample interval # { 2 tation
123 battea{oxid. X
20ne 1 dethlelev thi, 1 grd.U dgth/elev thk.} grd.U
A TR R R O A T I R R b ab A Par A b Ay ab b A R TR TR SRR AR R AR E g LR E R T R T e L R S T AR R R AR B AL
LIS 70191011213 14151810:0:930 13213 41516:21819100 11203440516 748:9101 13230035061 718]910: 1120341804 208:90 0110 2 3405000 7180 0001213 0425!4¢7:0:9]0
y i g br b g by e g ey bp v b fg gt bt disitigg NN NN NN NN NN NN NN
L)
RN NRENRE AL IRV ENEENNE BUREEY AR NNl SURE Y A FRNEY IR R SR 1~L4_14 RN
FYGURE &.1E. Non-contiquous Format, Header Record.
red. larea | sample URANIUN SAMPLE ASSAY DATA (Thickness in feet & grade 1n YU308) property
count} no. thole) 1dent1f1-
no, 3,8,13,ete. 4,9,14,etc. 5,10,15,etc 6,11,16,etc 1,12,17,etc cation
thhl!l:v thi, grd.U dpth/elev] thk, grd.u thhlnluv thk, grd.ﬂ thhlelev thk, grd.u dpth/elev) thk. grd.u
]+ R B S HOHNH vy I O B A MR T R L M Y R A S R B I AR R A RAR DA
CiEZII[UISI (710012315161 BI010 L2134 )5160 7089100102 [3141518) 71819100 112!304]5:8:7:819:051:2:3|41518)7:8:910)1:2:34415]417:809:08112]31415:6¢7:8:9]0
IR RN NN NN NN b e v e e b e p b b bayp b i b v by r b iyl
WRETE FENREE NS NSNS SRR NN NS SRR N NN FRWEE N NS SR NN SR N NN NN

FIGURE 6.1F, Non-tontiguous Format, Continuation Record.
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red.jarea | sasple  lsampl coordinates tollar or | depth |depth] total [r/o]depthl k- air | H20 { dead | full- {log| property
count{ no. (hu?e) type reference | to to depth lint! to [factor_|corr.icorr,! time, | scale Junt] 1dentifi-
no. codes] north east elevation | pit |bot, | saspled {er [hole iejfact. Hfact.{mcro- | defl. [cde| cation
123 bottosjoxid. ::I H20 ex seconds{1nches
ane . H
R R R U IR O i vty v v avi AR IR IR R IR AR MM L M M A M MM A A BRI S:S:S:g JiSisjeiatalaiataislaiaiai i I B
cl 1820314561708 010510213 415[6471819100 112731455 141718I9101 11231 AIS 617 BI9(0 1I2|304 514071019 [01112]{314:516]71809101102]314:5:6]70019:10[112]3415!617:819(0

TR T O T 00 O 0 T O T T W O W O O O O S T O O T U T O IO O OO A OO I O A A O Y
vl bt ti b e g e b e b d e A A e d e d A d A b b b b

LL» The interval repre;ented by the readings or values.

FIGURE &.16. Borehole Log Foreat, Header Record.

...................... I T T S R O T T S S e T T S O S S R R T S T T S S S S S S ST Y

red, farea | sasple |1 X X| depth to top| CORRECTED OR UNCORRECTED (for dead tise} COUNTS/SECOND, U30B VALUES, OR SPECIAL ENTRIES (set) |I} property
count| no. (hole) XA of IS Il identifi-
no. kX 1] reading, | 2 3 4 3 é 1 I cation
P XX an fee 1
111 !- cQsIIUSDBlie! zgt/lUSDBllel cps/TU300/set cgsllUlOﬂ/set (?S/IU3OB/II. cps/1U30B/setlcpa/U30B/set 11
IR R R R IO HHH YR i i R B R R A R U H R B R L U HH N R H BRI aaR R it
el 1203 AESa ] TR0 i 2SI A IO LI 2] 3H NS A TIBIR[0I 11 2i30AIS16| 1IBII01 112 3{4ISI6ITI0IRI0 I 2i i SI61 21819 0015 2:TH41516171819100112{3141516171819]0
i [T AT A A AR OO O ST A0S A O O DS N 0 35 20 O A S O O O S O O S S S A O I AR O B A N A Al it
.- ' le fode bole tole to e Yool 'l
vl e bt bbbttt v pr i b e bt b At bar bl a bttt c il ant [
123456711 234558T7|1 etc. L_»%* represents position of code tf CE-field 15 a ';goc)al entry’. (I f1eld
(-CE-f1e1d ->{(-CE-f1eld -)](-etc. 15 cps or U308 value, position contasns last digit of value).
{nusbers show f1eld 'positions’) “'* represents position of 1aplied decisal tf CE-field contains
TU308 value {1.e. 1s valid under the FI10 foraat only),
For types of special entries (*sed”), see FIGURE 6.IL.
FIGURE 6.1 Borehole Log Format, Counts Per Second Or U308 Values; first Continuation Record,
rcd.{area | sasple 1L XX CORRECTED OR UNCORRECTED (for dead time) COUNTS/SECOND, ¥30B VALUES, OR SPECIAL ENTRIES (se$) 11} property
count| no. (hole} 111 Il identifi-
no. { : { 8,18,24,etc | 9,17,25,etc | 10,18,25,etc| 11,19,26,etc] 12,20,27,etc] 13,21,28,etc} 14,22,29,etc| 15,23,30,etc ; cation
X X Xcps/TU308/sedicps/ U308/ sed|cps/ U308/ set i cps/TU30B/set cps/TUI0B/ sut tEsIlUSﬂallel cps/TU0B/seb | cps/U30B/set |1
AR R RN R T R A R4 A A P b e Ay aravd MR TR R E R SR AR MR R A T L H Y T N R R a R aann it
cf L2031 4ISI8] 71819100 112] 30415141 71819100 132130415060 74819100 1120304150 4[7 81900 112130 418161718:9:100112:3041S5161718:91001121354[5161718191011[21314:5141710:910
g b et e b p bveap et b e b e g toe g b e e b v p ey rapdv e tg il Lty
tle toole b e Tode 1] ] tote T ]
NI N RN N N TR N TN EE NN NN RN 1L i1l

123456711 234567]|1 etc. L_»"e® represents position of code 31 CE-f1eld 15 a 'sgecxal entry’. (I field
(-CE-t1eld -)1(-Ce-f1eld -)|(-etc. 15 cps or XUS08 value, position contains last digat of valuel,
{nuabers shaw f1eid 'positions’)

3*!" represents gﬂ!ltlﬂn of 1eplied decimal 1f CE-f1eld contains
U308 value (1.e. ts valid under the F1Q foraat onlyl.
For types of special entries (‘set”), see FIGURE 4.1,

FIGURE 6.11. Borehole Log Forsat, Counts Per Second Or U308 Values; Additional Continuation Record.
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rcd.farea | sample  1X X X depth to top| READINGS IN INCHES OF DEFLECTION, OK SPECIAL EMTRIES (ses) Il property
count{ no, (hure) Y LI of tst X dentafi-
ng. 1 Y 1] reading, i 2 3 ) 3 b 7 X! cation
1 X I} in feel, inches TE7 tulinches TET tulincRes TET Tulinches TET Tulinches €7 Tu|inches [E77Tu|fnches JET Tull
Xl [:qdeflect 4 tdeflect] |1 ldeflect! |} ldeflect| | ! [deflect] i ! [deflect] ! ! |deflect] } ! }X
el L R A2 A NN AN NI L A A 5151505515505 155 a1 6161614081888 7 I TR
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I1lustration Used To Demonstrate Entry Of Lithologic Data.
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4
r Record Foraat 1

colus 11111111112222222222333333333344444444445533535335666666860677777777778
nuubers b 12’#56789012’456789017345678901 J45678901234567890121436739012345673901234547890

Record 1 §101 HYP! L KMC  -~1KBC  OJMUI Q0JMC 130JML2 (70JML1 310JSMY -2 HYPAREA
2 1102 HYPY L JTHL -2 HYPAREA

Lithologic (*L*} records for hole nusber HYPI.

Recnrd Format 1

co 1 111111111122222222223333333333444444444455555553356b6406648677777777778
nulbers b 1;345678901 JA587890123456789012343478901234567890123436789012345478901 234547890

Record .101 HYP2 L KMC  OKBC 100JMUL 90JMC  -{JHL2 260JML{ 420J5MV 500 HYPAREA
) 2 1102 HYP2 L JTDL 540 HYPAREA

Lithologic (*L*} recards for hole nusber HYPZ.

Recurd Forsat 1

1 111111111122222222223333333 33444444444 45535555335604666466677777777778
nu:bers \' 2’4567990123 34789012345678901234556789012345678901234546789012345678901234567890

Recard | .101 HYPI L KNC  OKBC 140JMUL 230JMC 300JML2 J40JML1 -2JSMV -2 HYPAREA
21102 WyPT L JTH -2 HYPAREA

Lithologic (*L*) records for hole nusber HYPI.

FIBURE 6.4. Example: Data Entry Of Lithologic Inforsation Illustrated In Figure 4.3.




THE UCON SYSTEM

7.0 THE UCON SYSTEM

In order to process the uranium sample data, the URAD programs must be pro-
vided with the ability to: 1) specify the file(s) on which the sample sets
reside, 2) indicate which of the sets are to be included in a given run. 3)
perform any additional necessary operations on the samples, and 4) access
the files and obtain the specified sample sets.

HUCON" (Uranijum sample input CONtrol) is the name given to the system which
controls these operations.

A "UCON file'" is an independent set of data consisting of instructions which

completely define all the sample set data which will be used in any RUN of a
URAD program. A UCON file is in the '"formatted" mode and contains records
with length of 80 characters or less. Every time a URAD program is run, it

simply requests the name of the particular UCON file designated for the
given RUN; and during the RUN, the file is automatically interrogated for
instructions until all sampie data data designated by the file(s) have been
processed.

An appropriate UCON file must be prepared by the user before any URAD pro-
gram is run.

7.1 DEFINITION OF A "BLOCK"

A '"block” is simply a group of UDAT sample sets defined by a set of in-
structions in a UCON file.

7.1.1 Block as Used With Program URDAT

In one RUN, program URDAT will process the sample sets (from one or more
primary (basic) UDAT files) defined by one, and only one, UCON block, and
{optionally) output the processed data onto a single secondary UDAT fiie.

7.1.2 Blocks as Used With the Ore Reserves Programs

In one RUN, programs RESUV, ORSAC, or SCOR may process the sample sets (from
one or more intermediate UDAT files) defined by up to 26 blocks, and calcu-
late reserves for each block. For these ore reserves programs, a 'block' as-
sumes the added significance of including the areal dimensions, in square
feet, of the reserve block, as well as the sample information to be used in
the calculations.

Within the computer programs themselves, there is no actual 'connection' be-
tween the block and its designated area. [t is up to the user to determine
which sample sets apply-to the chosen block area {or vice versa). Generally,
this is done by visual examination of maps, cross-sections and associated
sample and geologic data. A group of sample sets is chosen, the outline of
an area is drawn around the chosen sets, and the areal dimension is measured
by planimeter, or by some other method.
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However, there is no restriction in a UCON block that all sample sets de-
fined by the block fall exactly within the confines of a predetermined areal
outline. For various reasons, the user may choose to include, in the sample
set definition, sets that fall outside the drawn or implied areal outline
representing the block area.

7.2 OVERALL STRUCTURE OF A UCON FILE

In a UCON file, a block is defined by a series of records (Figure 7.1} which
comprise a ''block control module' ("BCM'). Each record is identified by an
instruction code in columns 1 and 2 (Section 7.3). The first record of a BCM
is a '""BCM identifier' and the last record is a '"BCM terminator'.

The BCM i{dentifier record contains a block code, a block area and a block
name used to identify the block in ouput listings. (These parameters are de-

fined in detail in Section 7.4) The block code and block area are not en-
tered when program URDAT is run. [f present, they will be ignored.
The BCM terminator record simply contains the '"BCM terminator' code -- ''%B",

unless it represents the last BCM of the UCON file (see below).

Within a BCM there are one or more ''file control modules' ("FCM'). Each FCM
specifies the name of a UDAT file which contains sample sets to be included
in the block as well as optional instructions for editing those sample sets.
The first record of an FCM is the 'FCM identifier" which contains the name
of the file to be processed (and optional additional information). The last
record of an FCM is the "FCM terminator' which simply contains the "FCM ter-
minator’ code -- "% ', unless it represents the last FCM of the given BCM
(see below). One BCM may contain an unlimited number of FCMs.

The last record of every UCON file must be the RUN terminator, which con-
tains the "RUN terminator! code -=- ''#%%',

Figure 7.1 illustrates the general structure of a UCON file which contains
one BCM which, in turn, contains one FCM. The '"IC'" records indicate optional
additional edit instruction records (Section 7.6) within the FCM. if one
terminator record follows another, the ''lower- ranking' terminator records
must be omitted as shown in Figure 7.1, where the RUN terminator record
("#%%") also serves as the BCM and FCM terminator records.

Figure 7.2 shows the overall structure of a UCON file which establishes
three blocks. The first BCM contains three FCMs; the second, 1 FCM, and the
third, 2 FCM's. An ore reserve program processing a UCON file having this
structure will read the first BCM identifier record, and obtain sample data
from each of the three files specified by the FCM's. When the first BCM ter-
minator is encountered, the reserve program will complete <calculations for
the first block. it will then read the second BCM identifier, obtain sample
data from the one specified file and complete another reserve calculation;
and so forth. When the file terminator is encountered, the reserve program
will complete calculations for the third block, complete any additional op-
erations required, and terminate.

Note: in Figure 7.2, lesser-ranking redundant terminator records
are omitted; i.e. the terminator record for the last FCM in each
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block is omitted and the block terminator record serves to both
terminate the FCM and the BCM. Similarly the RUN terminator serves
to terminate the tast BCM as well]l as the last FCM in the last BCM.

Since the concept of ore reserve blocks underlies the operation of all the
reserve programs, it is important to understand that any ore reserve block
in URAD is implicitly defined both by the sample sets included in a UCON
block control module and the area assigned to that module.

7.3 UCON INSTRUCTIONS., GENERAL

To review, a block control module {BCM) in a UCON file consists of a series
of 80 (or less)-character records starting with a BCM identifier record and
ending with a BCM terminator record. Every record may be considered to con-
sist of one or more instructions, with each instruction generally followed
by parameters (or "operatives'", see below) pertaining to that given instruc-
tion. Some instructions do not require additional operatives or the opera-
tives are optional.

The following descriptions of the types and uses of the instructions may
seem detailed and complicated. However, once the principals are understood,

the user will find that it is very easy to construct a UCON file and that
any sample data from any UDAT file may be identified and selected. The ease
with which this is done will depend to a large extent in the planning and

organization that was used in preparing the applicable UDAT primary {(basic)
or intermediate sample data files.

Each UCON instruction consists of a 2-character ‘''operator' code (0OPcode)
generally followed by one or more parameters or '"operatives'. The first
character of the operator code is designated as the "primary' operator code
{or 'QPcodel"); the second character is the "secondary' operator code {or
"OPcode2') . The QPcodel is a unique character which specifies the generic
type of instruction. QPcode2 refers to optional uses for the instruction or
optional entries for the operatives. No spaces are permitted between the
OPcodel and 0OPcode2 of an instruction.

The instruction operator codes discussed below in the test are enclosed in
double quotes. They may be shown as OPcodel! only or as both 0OPcodel and
OPcode2. However, guotes are never used with the operaticn codes when actu-
ally preparing a UCON file

Some operator codes must start at the beginning (first 2 columns) of a re-
cord. Others may appear anywhere in a record. Some secondary OPcodes are
just "padding" (non-functional).

The operatives consist of numeric values or alphanumeric character ‘'names'.
Alphanumeric names include: block codes, block names, file names, lithologic
unit codes, hole numbers and area numbers. Block codes, block names, file
names and lithologic unit codes must always be enclosed by single guotes ('
'}; the others are never enclosed.

Numeric operatives are: the block area, limiting elevations, disequilibrium

coefficients, and limiting coordinates. A numeric operative must always in-
clude the decimal point if it is entered as a decimal fraction, but need not
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include the decimal if it is a whole number. This is in contrast to the en-
tries in the UDAT files, where decimal fractions are implied by the for
mats. The block area and the coordinate values are entered to the nearest
whole unit and must not contain a decimal point.

All individual entries for operatives must be followed by a comma (",'"}) wun-
less specifically noted (see '"H'" and '"A' instructions) or unless the opera-
tive is the last one in a record. Instruction QPcodes are never directly
followed by a comma, even if one instruction operater code is immediately
followed by another with no intervening operative(s).

Figure 7.3 is a summary of UCON instructions and lists the primary OQOPcode
for each instruction, the general type of secondary OPcode, the number and
type of operatives, and the usage of the instruction. The secondary QPcodes
vary, depending on the primary OPcode. Where an QPcode2 is applicable, it is
shown as ''m" or "a'; if entirely nenfunctional, it is shown as the symbol
"#Y . The description under ''usage' states if the operator code must begin in
column one of a record. The secondary 0OPcodes and the operatives are de-

scribed in detail in Sections 7.4 through 7.7.
The "B'" instruction defines a BCM; the "F'" instruction defines an FCM.

The Mg, "L, "Q', "W, MA'Y, YH", and "C" instructions are contained within
a given file control module and apply to the file name entered in the FCHM
identifier record. They are termed ''edit' instructions.

Examples, from Figure 7.3:

{B B#; i=0 or 1 (A=3); Q=yes, C=yes } designates that "B" is the
0P codel used to establish a block control module; the QOPcode2 is
nonfunctional; there may be either no operative or one operative,
and if there is an operative it consists of exactly 3 characters;
the operative (if present) must be enclosed in (single) quotes and
must be followed by a comma.

{ E En= 1,2,3,4,N; i=0 or 2 (N <= 7); D=yes (1)%, C=yes } desig-
nates that "E" is the OPcodel for edit by elevation and/or posi-
tion with respect to an open pit; the OPcode2 may be a single
digit number from 1 through L or an 'N'; there may be either no
operatives or 2 operatives following the operateor code; if there
are (two) operatives, and they consist of up to 7 numeric digits
(inciuding a decimal, if present); a decimal is allowed with one
digit to the right of the decimal ( *unless otherwise noted in the
text); the operatives must be separated by commas from themselves
and from any succeeding instruction operator code in the same re-
cord.

{ A Aa= +,-,b,N; i<=26/rec (A=3), max. rec.=1; Q=no,C=no } desig-
nates that "A' is the QPcodel for edit by sample set area number;
the QP code2 may be the characters "+', '"-!{negative sign}, blank,
or "N'; there may up to 26 operatives per record, each operative
consisting of exactly 3 characters; a maximum of one record is al-
iowed; operatives are not enclosed by quotes, and no commas are
used as separators.

72



THE UCON SYSTEM

7.4 INSTRUCTIONS CONTAINED IN THE BCM (RLOCK) IDENTIFIER RECORD

7.4.1 The "BY" [nstruction

The "B" instruction ("B#'") denotes a BCM (block) identifier record; the
OPcode2 is always "#". The "B" must always be entered in Column 1 (and of
course the "#" in column 2). The operative is a 3-character block identifi-
cation code, or simply 'block code'; examples: ' AL4', 'FGT', 'Cl4'., The
block code is always encased by ({single) quotes, and must be followed by a
comma (',') if an area or block name instruction follows. |f the block code
is omitted in a BCM identifier record in a UCON file used for an ore re
serve RUN, then a block code, simply containing the sequence position of the
given block, is automatically generated. If a block code is included in UCON
file used for a URDAT RUN, it will be ignored.

7.4.2 The ">" fnstruction

The ">'" instruction ('">#") may only be ent -‘ed in the BCM identifier record,
following the block code operative. It denotes the block area. The 0OPcode2
is always "#".

The ''>#" operator must be followed by an operative, which is a numeric value
of up to 10 digits representing the area of the block, to the nearest square
foot. Example ''># 5000", "># 888000'; no decimal is required; it cannot have
a zero or negative value. The operative must be followed by a comma if the
"> instruction is succeeded by a ''!" instruction.

The block area instruction QPcode and operative must be present in every BCM
identifier record if the UCQON file is used with an ore reserve program. For

UCON files which will be used by program URDAT, the '>'" instruction is not
needed. !f present, it will be ignored.

7.4.3 The '!'" |nstruction

The "!* instruction (“!#") may only be on the BCM identifier record. It im-
mediately follows the block area instruction, if the latter s present.
Otherwise it follows the BCM identifier instruction. "!' denotes a block

name; the OPcode is always "#". The operative is a name assigned to the
block and may consist of up to 74 characters. It must be encased in single
quotes.

The "!'" instruction is optional for programs RESUV, ORSAC, and SCOR; if not
entered, a name will be created for the given block. When running program
URDAT, however, if the block name is missing, an interactive request will be
made to supply a block name, since: 1) it is the only way of identifying the
run on output listings, and; 2) it will be used as a file identication on
the first record of an intermediate file, if such a file is created. Lack of
this identification will not stop program execution, but will make it diffi-

cult to identify the output and/or intermediate file at a later date.

Since the block name instruction ("!#") is always the last operative on the
BCM identifier record, it is never followed by a comma.
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7.4.4 Summary of Usage of the BCM |dentifier Record

The first record of any UCON file will be a BCM ldentifier Record with a
"B#'" entered in columns 1 and 2.

|f the UCON file is used for a URDAT RUN, there will only be one BCM identi-
fier record in the file and the record need not contain any block code oper-
ative or area instruction. |If the UCON file is used for an ore reserve
program, there may be more than one BCM identifiier record in the file and
each must contain an area instruction following the "B#" instruction. "!"
instructions may optionally follow either the '">" instruction, or the "B"
instruction, if the ">" instruction is not present. Figure 7.4A shows the
following examples of block identifier records.

Ex.l. Block code is "G2 ", block area is 7000 square feet, name is
‘Example 1, Block ldentifier Record'.

Ex.2. Block code is "A2", block area is 777,777 square feet, block
name instruction omitted.

Ex.3. Block code omitted, block area is 70,007 square feet, block
name is 'example 3, Block Identifier Record'.

Ex.4. Block code is absent, block area instruction omitted, block
name is 'Example 4, Block Identifier Record'.

Ex.5. Block code is "AL4'", block area instruction omitted, block
name instruction omitted.

Examples 4 and 5 would only apply to UCON Files used for URDAT RUNS, since
there is no ">'" instruction; the block code in example 5 would be ignored,

The last record of a BCM must be block terminator record unless superceded
by a (UCON) RUN terminator record.

7.5 INSTRUCTIQONS CONTAINED IN THE FCM (FILE) IDENTIFIER RECORD

7.5.1 The "F'" instruction

The "F" instruction denotes an FCM identifier record which specifies the
name of the UDAT file from which sample data will be extracted; the OPcode2
is 'Y#'., The "F'" must always be entered in column 1. The operative is a DOS
file name, consisting of up to 14 characters, which must be enclosed in sin-
gle quotes. Some examples are: "filename', 'filename.xxx',
"A:filename.xxx'. DOS path reference names are not permitted for URAD files.

The file name must reference a UDAT sample assay file. [f URDAT is being
run, then the file must be of the primary (basic) type. If the reserves pro-
grams are being run, the file must be of the intermediate type. If the de-

vice name (i.e. 'A:', 'B:', etc.) is used, the program will assume that the
file is in the root directory of the disk on the designated drive. |f not,
the program will assume that the file is in the current working directory of

the disk on the default drive (Section 2.2.2}.
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7.5.2 {Qther !nstructions on the FCM ldentifier Record

ME, mn, WD and Jor Q' instructions (see below) may also be included on
an FCM identifier record, if space allows. If such are included, the file
name operative must be followed by a comma.

7.5.3 Summary of Usage of the FCM !dentifier Record

A BCM identifier record must aiways be followed by an FCM identifier record.
If multiple files are to be processed for a block, then additional FCM iden-
tifier records will be included within the BCM. The file name is crucial in
identifying the data which will be processed.

An FCM identifier record is the first record of a file control module and
always has "F#'" in columns 1 and 2. Figure 7.4B illustrates some examples of
FCM identifier records:

Ex.1. File '"STARDAT' is the UDAT file requested and is assumed to
be on the current working directory of the default disk drive.

Ex.2. File 'STARDAT.B' is the UDAT file requested and is assumed
to be on the default drive as above.

Ex.3. File 'GAMDAT' is the UDAT file requested and is assumed to
be in the root directory of the filoppy disk on the 'A' drive. Some
edit instructions are also entered in this record.

The last record of an FCM must be an FCM terminator record unless superceded
by a BCM or RUN terminator record.

7.6 EDIT INSTRUCTIONS WITHIN A FILE CONTROL MODULE

7.6.1 General Characterisics

The instructions described in this section are all used for editing or cor-
rection of sample data. They are all optional and are only included within a
file contro] module as needed.

The ME"™, MU', "W", and "Q' instructions all affect editing or correction of
samples within sample sets. More than one of these may be included on the
same record, including an FCM identifier record (see example 3, Figure 7.4B.
However, whenever one of these instructions is the first instruction of a
record, it must start in column 1 of the record. "E', "L", "W', or "Q" in-
structions may not be entered on the same record as 'C", A", or "H" in-
structions.

The "C', "A", and "H" OPcodes must always begin in column ! of a record, and
no other instructions may appear on that record. These instructions apply to
entire sample sets and determine whether an entire set is to be included or
rejected during the processing of a file.

There is no specific order of entry of these instructions within a file con-
trol module, except that if two "Q" instruction are contained within one
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FCM, the first is assumed to apply to samples in the ''"mon-oxidized zone'' and
the second for samples in the "oxidized zone''.

A FCM may simply consist of an FCM identifier record -- containing only the
“"F#' QPcode and file name -- and an FCM terminator record; no edit in-
structions are required if not appiicable. On the other hand, an FCM may in-
clude any combination of the edit instructions, except that the "E' and "L
instructions cannot be both be in effect during the processing of a given
file.

During the processing of the sample sets, there is a hierachy of editing in-
structions as described in Section 7.6.10.

7.6.2 Carry-over or Negation of Edit Instructions

The following ''carry-over or negation' rules apply to all the UCON edit in-
structions but not to the B!, HF'", MxH o upi o HEl (rarminator) in-
structions. |f more than one FCHM is contained within a given BCM, the edit
instructions in one FMC will carry over into {(i.e. remain in effect for) the
following FCM within the same BCM unless they are negated in a succeeding
FCM(s) or new, similar instructions are provided in the succeeding FCM(s).

However, instructions do not carry over from one BCM to the next. Each new
BCM automatically cancels all instructions from a previous BCM, and the
first FCM of each BCM must contain a fresh set of instructions.

Any of the edit instructions in an FCM having an 0OPcode2 of '"N'", will cancel
(or "negate) any similar instruction, i.e. an instruction having the same
OPcodel, in a preceding FCM within the same BCM will be negated.

Examples:

1. If the first FCM in a BCM contains an "E1" instruction, and the
second FCM within the same block contains an "EN'" instruction,

then, after the first file is processed, the originat "E1'" in-
struction will be cancelled and there wil! be no E-edit in effect
while processing the second file; other instructions will not be
affected.

2. If the second FCM contains no "E" instruction, then the ori-
ginal "E1' instruction in the first FCM will remain in effect
while the second file is being processed., |f the second FCM con-
tains, say, an "E2" instruction, the latter will supercede the or-
iginal "E1" during processing of the second file. An entry, in the

second FCM, of "ET1'" with different operatives will cause the new
operatives to be in effect while the second file is being proc-
essed.

Notes: Any instruction having an OPcode2 of 'N' should never be
followed by any operatives, nor should it follow a similar in-
struction within the same FCM.

Any new edit instruction entered in a given FCM automatically can-

cels a similar instruction in a preceding FCM (within the same
BCM) and in this situation, a negation OPcode must not be used.

76



THE UCON SYSTEM

The N' OPcode2 does not apply to, and must not be used with, the
IIBH, ll>|l, (l!ll’ HFlI’ or I|.‘"ll inStrUCt;onS.

If an FCM contains an "E' instruction, and a succeeding FCM within

the same BCM contains an "L'" instruction, the previous “E' in-
struction will be automatically cancelled (and vice versa).

7.6.3 The "E" Instruction

The '"E'" instruction is used to edit samples within sample sets according to
their elevation and/or with respect to the bottom of an open pit (if such

exists). The O0Pcode2 determines the type of edit and may be 1%, 2", "3!,
4" (or "N'"). There is either no operative or 2 operatives (see below). |If
entered, the operatives define, respectiveiy, an upper limiting elevation

("TOPEL") and a lower limiting elevation ("BOTEL"). Elevation values are in
feet and may be up to 7 significant digits, including a decimal point, if
applicable. (Remember that the elevations in the original sample sets are
entered to the nearest 10th of a foot.)

Negative elevations are allowed. All elevations used in the elevation edit
controls must refer to the same datum elevation as those in the sample sets

which are subject to the given edit.

The carry-over and negation rules (Section 7.6.L4) apply.

A non-zero entry for TOPEL will cause all samples above TOPEL to be ignored;
a zero entry will establish the collar elevation of each sample set as the
upper limit. A non-2ero entry for BOTEL will cause all samples below BOTEL
to be ignored; a zero entry will set the bottom depth sampled as the lower

limit. These 1limits may be further modified if edits "2, “3", or "4" (be
low) are used.

The operatives must either both be entered, or both omitted, i{f they are
both omitted, their value is assumed to be zero. |If they are entered, TOPEL
is always first. If one or the other is not applicable, it must be entered
as zero. Ffor this reason an actual limiting elevation of 0 feet (with re-
spect to the datum plane) cannot be entered; it must be entered as a posi-
tive number less than 0.1 feet (Example: 0.01 or 0.001).

Notes: The "E" instruction cannot be used in conjunction with the
"L instruction (Section 7.6.L4) within any given file control mod-
ule.

The "E'" instruction with an OPcode greater than "1' cannot be used
with programs RESUV, ORSAC, or the underground option of SCOR.

The significance of the secondary OPcodes is as follows:

7.6.3.1 OPcode2 = "1

The edit is by elevation contrel only and depends on TQPEL and BOTEL. |If
both TOPEL and BOTEL are non-zero, only samples between these two elevations
will be submitted to the calling program. If TOPEL = 0, then the upper limit
will be the <collar elevation of the sample set. If BOTEL = 0, the lower
limit will be the bottom depth sampled. |f both are zero, then, of course,
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no editing will effectively take place at all. This edit is not affected by
the presence of entries for pit-bottom in the sample sets.

7.6.3.2 OPcodez = "2"

Only sample sets lying within a pit (i.e., sample sets having a pit-bottom
depth ('PITBT") entered in their header records) will be accepted; all oth-
ers will be completely rejected from the file. For those accepted, only sam-
pies lying below the PITBT wilil be included. |f TOPEL and BOTEL are entered
as operatives, TOPEL will be ignored, if it lies above the PITBT.

7.6.3.3 OPcode2 = '3

Only sample sets having a PITBT entry will be accepted and furthermore, only
samples above the PITBT will be accepted. iIf TOPEL and BOTEL are entered as
operatives, BOTEL will be ignored if it lies below the PITBT.

J.6.3.4 OPcode2 = "4"

A1l hole sample sets are accepted. However, for any sample set containing an
entry for PITBT, only those samples lying below the PITBT will be accepted;
and, if the operatives are included TOPEL will be ignored if it lies above
the PITBT. For those sample sets not having a PITBT entry, TOPEL and BOQTEL
will be applied as described for an secondary QPcode of '"1".

Note: There are two important factors tc remember with respect to
entries for PITBT in the primary {(basic) UDAT files:

1. In the processing of the sample sets during a SCOR open pit
RUN, if no '"E'" edit is in effect, the procedure described above
for an OPcode2 of '"L'" is autcmatically implemented since it is as-
sumed that all material above the PITEL has been removed. An "EI"
instruction, with or without operatives, must be used override
this condition.

2. The "E'" pit-bottom control edits (secondary OPcodes = 2, 3, or
4) will only be recognized when running the SCOR program for open
pit analysis. When RUNs are made on RESUV, ORSAC, or
SCOR-underground- option, the PI!TBT entries, or edits pertaining
to them, are completely ignored!

Examples of entry for the 'E'" instruction are shown in Figure 7.4C.
Ex.1. Select only sample sets which have a non-blank entry for
PITBT (depth to pit bottom); select only samples below the PITBT
and above 200 feet in depth.

Ex.2. Cancel any previous '"E" instruction within the given BCM.

7.6.4 The "L" instruction

The '"L'" instruction is used to edit data on the basis of lithologic informa-
tion associated with the sample sets, as described in Section 6.4. |t pro-
vides the most versatile method of isolating mineralized zones within a
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deposit. The secondary OPcodes are "#'" and '"N'". The carry-over and negation
rules (Section 7.6.4) apply.

The '"L" instruction cannot, however, be used in conjunction with the "E"
edit instruction within a block control module; in effect, the L-edit, it-
self, establishes the upper and lower bundaries for sample selection. Sample
set entries for PITBT are ignored when the L-edit is in effect.

The operatives are the b-character lithologic codes for an '"'upper lithologic
unit"  ("TLTH") and a lower lithologic unit ("BLTH") within the range of
which samples will be selected. The litholegic codes for TLTH and BLTH must
always both be present, and each must be encased in single quotes (' '}and
separated by a comma. TLTH cannot be a unit which is lower than BLTH in the
established "lithologic sequence' (Section 6.4).

This edit is extremely useful in separating ore zones on the basis of atti-
tude or litholegic environment. It is most useful in bedded deposits but can
also be used to represent selected zones in other deposits, providing that
some forethought has been given to this when establishing the primary
(basic) UDAT data bases. It is especially useful in statistical analysis of
a deposit when it may be desired to run an analysis of {(likely) individual
sample populations which include only portions of the total samples in the
sample sets.

The edit assumes that specific lithologic (or psuedo-lithologic) intervals
have been designated and entered in the '"L'" format with each of the applica-
ble sample sets. TLTH and BLTH are L~character codes chosen from the total
list of lithologic codes entered with the sample sets.

The preparation of the ‘'L format records is described in Section 6.4. To
review: the h-character alphanumeric code for each lithologic wunit is en-
tered along with the corresponding ''top pick', i.e. the depth from the col-
lar elevation of the sample set to the top of the given lithologic unit. The
unit code/depth entries are made in order of increasing distance from the
point indicated by the collar elevation.

The depths are all positive numbers, except that:

1. For the lithologic unit in which the sample set is ''collared"
{(i.e. in which the top of the sample set is positioned) the depth
is entered as zero.

2. Lithologic units with the flag "-1" (Section 6.4) in their cor-
responding depth entries are considered to be missing (absent)
above or within the total interval represented by the sample set.
Lithologic units with the flag "-2" in their <corresponding depth
entries denote units assumed to lie below the lowest recognized
lithologic unit present in the interval represented by the given
sample set.

Once a total sequence of lithologic units has been selected as being signif-
icant for the region which includes the deposit(s) under evaluation, the "L"
records in each sample set must include entries for every lithologic unit
included in the total sequence. When the lithclogic edit is in effect, and a
unit represented by either TLTH or BLTH is not found, then the entire sample
set is rejected.
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The edit is simple. As each sample set is processed, the TLTH operative is
compared to all the lithologic unit codes in the sample set list and, if a
match is made, the depth corresponding to the matched unit becomes the top
limiting depth; all samples above that point are excluded. The BLTH is
similary compared, and if a match is made, the depth of the unit succeeding
the matched unit becomes the bottom Iimiting depth and all samples below
that depth are excluded.

|f sample selection is desired from one particular unit only, then the code
for that unit is entered both for TLTH and BLTH. Whenever either of the lim-
its '"splits'" an integral sample, only the portion within the limits is ac-
cepted. Example: if there is a sample of 5 feet @ 0.20% U308 1lying in the
elevation range of 2005 - 2000 feet, and the TLTH is determined at 2002
feet, only 2 feet @ 0.20%U308 will be included as an "accepted' sample.

The following operations also take place during the matching process:

1. Whenever a BTLH edit operative represents the last (lowest)
unit recognized within a sampled interval, whether the very last
unit of the entire sequence or the last to contain a positive
depth entry), the bottom-depth-samplied automatically becomes the
lower limiting elevation.

2. Whenever a BLTH edit operative is matched to a sample set unit
which lies below the bottom depth sampied for the given set, the
bottom depth sampled automatically becomes the lower limiting
depth.

3. Whenever a TLTH or BLTH edit operative is matched with a corre-
spanding (sample set) unit which has a depth entry of '-1" (miss-
ing), the depth of the first succeeding unit which contains a
positive depth value becomes the upper f{(or lower) limiting depth.
If all units are missing in the range specified by TLTH and BLTH,
then the interval is automatically considered ''barren''.

The following exampies of the 'L" instruction are shown on Figure 7.4D; Fig-
ures 6.3 and 6.4 may be used as references.

Ex.1. TLTH and BLTH are entered as 'JMUI' and 'JML2' respectively.
For Hole # HYP1, the top and bottom limiting depths would be 90'
(7280 minus 7190) and 310' (7280 minus 6970), respectively. For
Hole HYP2, they would be 190' and L20'.

Ex.2. TLTH and BLTH are 'JML2' and 'JML1'. For Hole HYP1, the top
and bottom limits would be 170 and 390' (depth to bottom of the
hole). For Hole HYP3, the limits would be 340' and 470' (the hole
bottom) .

Ex.3. TLTH and BLTH are 'JMC ' and 'JMC ' (same wunit). For Hole
HYP1, the limits would be 150' and 170'. Hole HYP2 would be con-
sidered "barren'' since the unit is not present.

Ex.4, TLTH and BLTH are 'JSMV' and 'JTDL'. For Hole HYP2, the lim-
its would be 500' and 580', Holes HYP] and HYP3 would be consid-
ered barren since both units are either missing or presumably lie
below the bottom of these holes.
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Ex.5. TLTH and BLTH are 'KMC ' and "KBC ', For Hole HYP1, the lim-
its would be O0' and 90'; unit 'KMC ' is missing and the hole is
collared in unit 'KBC '.

Ex.6. TLTH and BLTH are 'JMC ' and 'JML2'. For Hole HYP3, the lim-
its would be 300' and 470'. For Hole HYP2, they would be 260' (top
of unit 'JML2" since unit 'JMC ' is missing), and L20'.

The characters making up the lithologic code (including blocks) must exactly
match those in the data, or the hole is rejected entirely. For example: !

JMC' would not match 'JMC ', For this reason it is wise to use 4 character
combinations for lithologic codes rather than using one or more bianks. This
has not been done in the examples expressly for illustrative purposes!

if the L-edit is in effect for a run, and there are no lithologic data (L-
records) associated with a sample set, the entire set is rejected.

Test file "STARDATL" (Section L.1) may be used to test the effects of the
"L" instruction.

7.6.5 The '"W' Instruction

The "W" instruction is used to edit samples by their position relative to
the depth to oxidized/non-oxidized contact (Section 5.2.5). The secondary
OPcode is either "1'' or "2", |f "1", only samples below the contact will be
selected. If '"2" only samples above the contact will be selected. A "WN" op-
erator negates any previous "W" instruction within a block control module.

If sample sets have no entry for ''depth-to-oxidized/non-oxidized contact',
then the depth will be assumed to O, indicating that all samples are assumed
to lie below the contact. An operator code of '"W2" will eliminate all such
samples. Therefore this instruction must be used with care. There is no op-
erative required with the '"W" instruction. Example 2, Figure 7.4B, shows the

entry of the '"W!' instruction with an OPcode2 of "2, 7.6.6 The "Q" Instruc-
tion The "Q' instruction is used for correcting radiometric assays for dise-
quilibrium. The OPcode2 is '1%, "2" or "N', QOperatives are numeric values

which may contain up to 6 significant digits, including a decimal point.
These values are the coefficients used in the ''correction' equation (Section
3.4) designated by the OPcode2. Two functions are used:
1. If OPcode2 is 1, the equation is a polynomial of the form:
y = A + BX + CX %%2 + DX #%%3 + EX %%l

where,

X is the radiometric grade, and
Y is the corrected grade,

and the operatives are the coefficients A, B, C, D, and E.
The degree of the equation is implicity denoted by the number of
coefficients (operatives) following the instruction code. If 2 co-

efficients are entered, the degree of the polynomial is 1, etc.
The operatives are entered in the sequence -- A, B, etc., Any zero
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coefficient of lesser rank then the last non-zero coefficient en-
tered must be en tered.

Example: if the equation is
Y = 1.3X + 0.0L4X#%x%3,

then the operatives must be "0O'", "1.3", "0", and ".04" (See Exam-
ple 1, Figure. 7.LE)

2. |If OPcode2 = "2'', the equation is a logarithmic function of the
form:

LOGeY = A + B x LOGeX
Only 2 operatives, i.e. the 'A" and "B" coefficients, are re-

quired. If A" is zero, it must be entered as "0Q'". Example 2,
Figure 7.LE, shows the coefficients entered for the equation:

LOGeY = 0.188 + 0.994 x L0GeX
The form and coefficents of the equations must be previously de-

termined by statistical analysis of the applicable sample assay
data (Section 3.4) )

Two "Q" instructions are permitted in ome FCM (example 3, Figure 7.4E). |If
only one "Q" instruction (and associated operatives) is entered in a given
FCM, it will apply to all samples of a sample set. If two "Q'" instructions
are entered, the first will be applied to all sample assays assumed to be in

a "non-oxidized'" enviromment, and the second to all those in an ‘oxidized"
environment. The value for ''depth to oxidized/non-oxidized" contact in sam-
ple set header records will determine the position of the individual samplies
with respect to that contact.

Remember that if the entry for depth-to- ox./non-ox.-contact is entered as 0O
(or left blank) in a header record, it is assumed that all samples represen-
ted by that record lie in the unoxidixed environment,

If corrections are to be made only to samples in the oxidized zone, then a
"dummy' "Q'" instruction must be entered, first, for the non-oxidized zone.
Example: '"Q1 0,1", where "Y = 0 + X' is assumed. This ''correction'" will be
made to samples in the unoxized xone, but, of course, no change in value
will result.

The carry-over and negation rules {Section 7.6.2) apply.

Note: If two Q' instructions are entered in an FCM, a "QN" in-
struction OQPcode in a following FCM in the same BCM will negate
both previous instructions; a single "Q" instruction in a follow-
ing FCHM also negates both previous instructions and establishes a
new correction equation which will be applied to all samples.

82



THE UCON SYSTEM

7.6.6 The "D" Instruction

Note: this instruction is not operative in this first version of
the Guide

A "D" instruction causes all the sample sets processed by one block control
module to be checked for duplicate hole number., This option results in
longer running time and need only be utilized if there is concern that du-
plicate hole numbers exist. |t would normally be utilized in running URDAT,
after which, if duplicate numbers did, in fact, exist, they would be cor-
rected in the primary (basic) data files before any secondary files were
created.

7.6.7 The "H" Instruction

The H-edit, wused alone or in conjunction with the A-edit and/or the C-edit
(below), is used for deieting entire sample sets during the processing of a
file. Use of the H-edit saves considerable time and effort which might oth-
erwise be expended in the original selection and manipuiation of the sample
data to be included both in primary (basic) and secondary UDAT files.

The "H" instruction provides edit by the samplie set identification codes
(called ""hole numbers', Section 5.1.1) which appear in columns 7 through 12
of every sample set record in the UDAT files. The "H'" operator must be en-
tered in column 1 of a UCON record. The secondary O0OPcodes are ''+!!, =t
blank or "N'. The operatives consist of a list of up to thirteen 6-character
hole numbers.

Following an "H+'" or "H-" OPcode, is a list of hole numbers. Each hole num-
ber must be exactly 6 characters in length, including blanks, so that they
will correcpond exactly to the 6-character hole numbers entered in the sam-
ple set drill hole records. In order to be functional, the characters (in-
cluding blanks) must be exactly equal to the corresponding hole number, in
the sample set record, to which the edit is directed. Otherwise, no match
can be made during a run and the entry is useless.

The hole numbers must be entered contiguously; they cannot be separated by
blanks or commas nor can they be encased in quotes.

An OPcode2 of "+' will cause only those sample sets having a hole number
which matches one of the numbers listed in the '""H" instruction record to be
included when processing the file named in the FCM identification record;

all others will be rejected. An 0OPcode2 of *-' acts in reverse, i.e. a sam-
ple set having a hole number matching one on the "H" record list will be re-
jected; all others will be included.

The first character of the first hole number of the list is entered in col-
umn 3 and the last character in column 8; the first character of the 2nd
hole number must be in column 9 an the last in column 14; and so forth.
Thirteen hole numbers may be entered in an "H'" (instruction) record. |If
there are more than 13 numbers to be entered then additional '"H'" records are
used.

If there more than one "H' record is required within one file control mod-
ule, each additional record must still contain the "H" instruction OPcode (s)
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in columns 1 and 2. The seconaary QPcode of the first '"H'" record must be "+"
or "-", Any following '""H" record may have a blank as OPcode2 or the QPcode2
may be the same as that in the first '"H'" record. But they cannot be mixed
"~ and "+'" since only one of the options (not both) can be in effect while
processing a given file.

Blank entries for hole numbers at the end of the last "H' (instruction) re-
cord of the FCM will be ignored but other, '‘embedded', blank hole numbers
(all é-character blank) will be included. Since blank hole numbers are not
recommended as sample set identifiers, it is not likely that blank hole num-
bers in the "H" lists would have any effect on the edits. Nevertheless, be-
fore adding additional '"H'" records, it is practical to fill each "H" record
with 13 hole numbers, unless there are not enough hole numbers to fill the
last "H'" record in the FCM. The maximum number of hole numbers is 299, or 23
records of 13 hole number operatives per record.

Figure 7.5A shows an example of an 'H" instruction which specifies the
inclusion of the first 27 holes from UDAT file 'STARDAT'. In Figure 7.5B,
the H-edit excludes the same holes.

The rules of carry-over and negation (Section 7.6.2) apply; an QPcode2 of
"N'' will negate an entire H-edit established in a previous FCM within the
same BCM.

No other instructions may be entered in an '"H" instruction record.

7.6.8 The "A" instruction

The YA" instruction operates exactly as does the '"H'" instruction, except
that it is used to edit sample sets based on the area number (Section 5.1.2)
instead of the hole number. Following a "A+'" or "A-" instruction QPcode is a

list of sample set area numbers. Each area number must be exactly 3 charac-
ters in Jength, including blanks, so that it will correspond exactly to the
area number entered in column 4-6 of the sample set records in the UDAT
files.

The first <character of the first area number of the "A" instruction list
must be entered in column 3 and the last in column 5; the first character of
the second area number must be in column 6 and the last character in column
8: and so forth. The maximum number of area numbers is 26 and only one re-
cord is allowed. Exampie 1, Figure 7.5C shows an "A'" instruction that speci-
fies the inclusion of all sample sets from UDAT file 'STARDAT' which have
the area numbers 'AAA' or 'CCC'. The '"A" instruction in Example 2 would ex-
clude all sampie sets having area numbers 'AAA' or 'BBB'.

The rules of carry-over and negation (Section 7.6.2) apply; an OPcode2 of
“N'"' will negate an entire previous A-edit.

No other instructions may be entered in a "A" instruction record.

7.6.9 The "C'" Instruction

The C-edit is the most powerful of the sample set inclusion/exclusion edits.
it provides the identification of sample sets on the basis of their coordi-
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nate relationship to a specified polygon. The polygon may have up to 20
vertices and may be of any degree of irregularity providing that it is
"closed" and no sides intersect any other sides. The vertices of the
polygon must be referenced by the same coordinate system as the sample set
data to which the C-edit will be applied.

The operatives following a "C+'" or '"C-'" operator comprise a list of coordi~
nates pairs, each pair representing one vertex of the polygon enclosing the
area from which sample sets are to be included ("C+') or excluded ("C-'") if
they lie within the specified polygon. Any sample set lying exactly on the
perimeter of the polygon is considered to be ''outside' the polygon. A single
coordinate value is considered as one operative.

The pairs {north coordinate first and east coordinate second) must be en-
tered in clockwise sequence of vertices; any vertex may be chosen as the
starting point. No vertex should be repeated, i.e. the number of pairs en-
tered must exactly match the number of vertices (the starting point (vertex)
must not be entered twice). The value of the coordinate may not exceed 7
digits (MV = 9999999); coordinates must be entered to the nearest foot, and
no decimals are allowed. A maximum of 4 coordinate pairs are entered per 'C"
instruction record and each record must contain L coordinate pairs except
the last record - if it cannot be filled.

The format is flexible except that columns 1 and 2 are reserved for the in-
struction OPcodes. Each value (operative)must be immediately followed by a
comma, but leading blanks are ignored. The coordinate values, of course, may
not contain any imbedded blanks. Since the polygon is Jimited to 20 vertices

-- 20 coordinate pairs -- the maximum number of instruction records is 5.
Zero values may be entered for coordinates, but the last pair entered must
not be {0,0); if so, it will be ignored. Coordinates must all be posi tive

(no negative values.).
Figure 7.5D is an example of C-edit instructions which would cause inclusion

of all holes in the 'STARDAT' data file which lie within the polygon out-
lined on the drill hole location map on Figure 7.6.
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The vertices of the polygon are numbered and circled on the map and their
coordinates (in feet) are listed as follows:

Vertex Number North Coordinate East Coordinate
1 700 1500
2 1100 1500
3 1100 1700
L 1300 1700
5 1300 1100
6 1700 1100
7 1700 1800
8 2400 1150
9 3100 1700
10 3100 3050
11 2600 2650
12 2200 3050
13 1700 2600
Th 1700 2100
15 1300 2100
16 1300 1900
17 700 1900
If the instruction in the first C-edit record was '"C-'" instead of

"C+'", only the holes outside the polygon would be included.
The rules of carry-over/negation (Section 7.6.2) apply; an OQPcode2 of "N

will negate an entire C-edit in a previous FCM within the same BCM. No other
instructions may be entered in a '"C" instruction record.

7.6.10 Hierarchy of Edit Operations

The order in which the edits specified in a file control module take place
during program execution is listed below.

1. C-edit.
2. A-edit.
3. H-edit.
L, Q-corr.
5. L-edit or E-edit.
6. W-edit.

This order is especially important to keep in mind when planning sample set
selection ("C", "A'", and ‘H" edits). |If the C-edit is in effect, A- or

H-edits will only be performed on the sample sets which meet the C-edit re-
quirement (inside or outside the polygon). If the A-edit is in effect, only
sample sets which meet A-edit specifications will be subject to any H-edit

requirements. Example: if a sample set is designated for inclusion by an
H-edit specification, but has an area number which is designated for exclu-
sion by a A-edit specification, the sample set will be exciuded.
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7.7 THE "*" TERMINATOR RECORDS

The "% instruction is entered in terminator records used to signal the end
of integral modules of a UCON file. The "#" must always be in column 1 of
the record. The secondary QPcodes are:

Biank for the end of a file control module (FCM).
"B" for the end of a block control module (BCM).
"% for the end of a RUN (which is also the end of the UCON file).

The FCM terminator record for the last FCM in a block control module must
always be omitted (Figure 7.2), and the BCM terminator for the last BCM in a
RUN must always be omitted (Figure 7.2).

The "*" is the only instruction recognized on a terminator record.

i UMMARY EXAMPLE

Figure 7.7 shows a test UCON file, called "UCON2'", designed to show various
combinations of the UCON instructions described above. These instructions
are used strictly for illustrative purposes and it is not suggested that
they have any practical application.

"UCON1" is established for a URDAT RUN. It consists of one block control
module (BCM) which contains three file control modules (FCMs); the requested
files are primary UDAT test files.

The first FCM requests file STARDAT and calls for the E-edit, the
Q- edit, the C-edit, the A-edit and the H-edit; the second FCM re-
quests fite STARDATL (a small file in which hypothetical
lithologic data have been added to selected STARDAT sample sets);.
and the third FCM requests data from file GAMDAT.

The first FCM excludes all holes outside the polygon used as the
example in Section 7.6.10, as well as those holes within the
polygon which are included in file STARDATL. It corrects the
radiometric assays, from included holes, for disequilibrium, and
then limits accepted samples from each sample set to an elevation
range of 1770' down to 1750'.

The second FCM includes all holes in file STARDATL which lie
within the polygon except for 2 holes by cancelling the A-edit and
restating the H-edit. |t does not correct for disequilibrium (the
Q-edit in the first FCM is cancelled) and cancels the previous
E-edit with an L-edit which selects samples, from each included
sample set, which occur in lithologic units 'JMUI' and 'JMC '.

The third FCM cancels all previous edits and processes all the
holes in file GAMDAT. It also contains two (Q-edits which act to
correct all assays above the oxidized/non-oxidized contact for
disequilibrium, but leave assays below the contact uncorrected.
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Column | {*IC* = "edit instruction code®}

//Coluln 2
B - - - block control {acdule) identifier record
F§----- {ile control (module) identifier record
-=--=-=-=--- }

} edit-instruction records

t----=---- }
3t - - - RUN terainator record (alsc terainatas block control

and file control sodules)

FIGURE 7.1
GENERAL STRUCTURE OF A UCON FILE FOR ONE BLQOCK
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/Cgé?::nlz {*IC* = "adit instruction code’)

B# - - - Ist block control {(module) identifier record
¢ -=---- ist file control {module} identifier record (of block 1)
L-------- }

Cmmmmmm e g edit-instruction records
| st file control (module) tersinator record
Fd----- 2nd file control ID record (of block !}
L-------- } edit-instruction record

3} ----- 2nd file control tersinator record
F# - - - - - 3rd file control ID record {of block 1}
IL-=--=-=--- } edit-instruction record

$B - - - Ist block control (sodule} terminator record,
{also tersinates Ird file control sodule)

Bt - - - 2nd block coatrol ID record
F¢ - ~=~-- ist file control ID record {of blaock 2}

18 - - - 2nd bdlock control tersinator record,
{also tarainates file control sodule)

B - - - 3rd block cantrol 1D record

Fd--=--- 1st file control ID record fof block 3)
L-=--=----- } edit-instruction racord

H ist file control terminator record
Fd-~=-=- 2nd file control ID record lof block 3)
L--~-=~----

}
; edit-instruction records

8t - - - RUN tersinator record (alsc terainates last block
control and file control aodules)

FIGURE 7.2
GENERAL STRUCTURE OF A UCON FILE FOR MULTIPLE BLOCKS
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Prigary Primary & Nuaber ang Usage
JPccae Secondary Type af
CPcadess Operativesis
B 5% 1=0 or 1 "W’ =3} d=yes BCY (block) identifier
{=yes {sust beqin in coluan | of recora;
) N ; 1=l (R0 D=ng block area
L=yes {follows "3* instructicn)
! ] 1=l U8 (TH d=yes block name
=no follows *>* instruction:
£ Fi =L U8 £ 18) =yes file control (coiumn {}
L=yes
L La=& or N 122 P47 = §) 8=ves litholagic edat
{=yes
E En = 1,4,3.4, N =0 or 2 (R ¢ 7) D=yest{l$83 elevation tor open pit; edit
{=yes
W ¥n = 1,2.M 120 oxi1dized / non-oxidized contact edit
] Gn = L2, ar N 3=1-3 N bl D=yes(S) disequilibriva correctionts)
{=yes
C fa = #,-,4,M 1 28/rec (K27} D=ng saaple set coordinate adit
. aax. rec. = § [C=yes taust begin 1n coluan i}
A fa = +,-,5,N 1 {2b/rec {A = 3} @=no saaple set arsa nuager edit
aax. rec. =1 C=no (aust beqgin in coluan 1)

H Ha = #,-,b,N 1 (3/rec {A = 4) G=ng sasple set hole nuaber edit

sax. rec. =3 C=ng {aust begin in column !}

1 13 = 5,3,1 terainator (colusn i}, where:
1 is f1le terainator
1B 15 block terainator
n i1s RUN terminator

1 For secangary OPcodes: *n® is nuaeric and allawable nuabers are shown.
*a' 1s charactar ang aliogwable tgras are shewn; "t = dlanx,
“$* 15 non-funct:onal (padding),

18 For operatives: “i* is the number of gperatives;
'A' ar "N* is nuaber of cﬁaracter: or nuseric digits (1ncluding decisal, 14 applicablet;
* «¥ indicates maximum limit, =" indicates exact nusber of characters.

*D=ves or no” indicates «hetner numeric cperative cam be 3 decimal fractien,
{nusber 1n parens is nuaber of places to right of decimal!
*G=vyes ar no 1adicates ahether alphanuaeric eperative sust de encasesd in juotes,
‘C=yes ar no" indicates whether commas aust separate cperatives from tneaselves
and from succeeding 1nstructions an the same record.
“aax, rec’ Ind1Cates aaxlaus nuaber 3f records allowes for sulti-recorg instructiaons.

ttt See docuamentation text.

FIGURE 7.3
SUMMARY OF UCON INSTRUCTIQONS
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r Record “oraat 3
coiuan | L1 0220000 0003333 TTsI3i4444444444535558055S00s 00000867 777777772
nuagers ;5}2 345673901 23456759012345678901 2345578901 2345578901 234547890 2345678901 234507596
Examoie | | ; 2 °52 7, 0% 7000, '# ' TIAWPLE f, 3JLOCK IDENTIFIER RECORD
2 .BS’AZ ', . ¥7777
3188 3 TOu07, ¥ EYANPLE I, BLOCK IDENTIFIER RECORD.’
LB’ EIANPLE 4, BLOCX IDENTIFIER RECORD.’
5 i3% 'A4
FIGURE 7.4A. Exampies Jf UCON Block (BCM) Ident:fier Recards.

r Reccrd Foraat 1

colusn
nusbers

5 1133031118222222022233333333334444444444555853555606006600677777777778

»+1234367690123456789012343678901 234307670123

567894127

43473501 2145678%0

1234347899

Example |
2
M

F# STARDAT’
JE¥ TASTARDAT.E®
iFi’SRHDéT’.EX 3000,5000, 41 .01,1.4, 2

FIBURE 7,48.

Exaaoies Of UCON File (FCM) Identifisr Records.

r Record Foraat 1

column L1 11222970222733 3333133 S AR A 44555555555 bb00bab 007177717 78
nuaders i 12345678901234367890123454 7890 12743679901 27454 78901 2345673001 2345878901234857890
Examole | 1E2 9, 200

2 LEN

FIGURE 7.4C.

Examples 0f The UCON *E® Instructicn.

r Record Fergat ]

coluan

nusoers ,‘

i HH118114222220220233333333324444444444532
112743678901234567890123435678901 2345678901234

Se7890123

5335533666006666677777777778
2745673901

43578901

234567890

Exaapie

1
2
3
:
3

)

LE ol e
!Li ML, UMY
LN JINL
LEIsMY o 2 gToL
iLd 'RMC T, kL
R AL BRI .| e

FISURE 7.4D0. Exasples O The UCON "L* Imstruction.

r Record Format 1

coluan |} 1111!l1222”"““””2’3343333’34444444444555555‘555baan66666677’7777 778
nuagers >§1 3456789012’45673901234567890123456789012345675901 3456789012745678901234567870
Exaapie | 501 O, 1.3, 0, .04

2 .82 .188, .99

3182 (188 ,.994, Bf -.01, 1.5, -.04

FIGURE 7.4E. Exaspies Of The UCON *@* Instruction.
FIGURE 7.4A-E
EXAMPLES QF "B'', MF', HEU WL AND "'Q'' UCON INSTRUCTIONS
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r Recard furaat

L 200022000333 T33373344444444445555553335060060666677777777778)
nusgers >-123456/d9 12343678901 234567890123456789012745678901 2343678301 2345678%012345678%0

Recard | ™ 142 143 144 145 l4s 147 143 149 IS0 131 152 133 154
2iH 155 156 157 158 160 lel  fs2 183 1464 185  lsb 167 o8
JiH 167

FI5URE 7.5A.

Recnrd Fcrnat

;cl : 111114111122220222227 3133 323134444444 444555555535360b64800067777777777
1ulner= )51‘«45678? 1234567890127455789012345678901 2345673901 2345678901 2243578901234567890

H

coluan |

1
i
ki

Exaaple Of The UCON *H+" Instruction,

Recard | iH- 142 143 (44 {45 14 147 148 149 1S0 151 152 1§53 154
% 3ﬂ 153 136 157 158 fe0 18l 162 163 164 145 leb 167 168
i &

FIRURE 7.8B. Example Of The UCON "H-* Instruction.

Recnrd Foraat )

cal Tl
nulbers ) 123454678901 234567870

Examole | !A+ARRBBB
2 1A-ARALCC

FIGURE 7.3C.

222222222333333333344444444445533533553b66600666677771777778
123436789012243678901234347890123436739012345678901 2343467890

Exasples 0f The UCON “A* Instruction.

r Record foraat 1

colusn | 1!1111!1’1”2”227222”333333333344444444445535555555@6666h666677777777778
numbers ’3 3454789012343678901 2343473901 2345478901234567890123456789012743578301234547890
Recard | EC+ 709, 1500, 1100, £500, 1100, 1700, 1200, 1700,

2L l’UU 1100 1700 1100 1700 1809, 2800, 1140,

3¢ 3100, 1700,3100 3053.2&00 ’650,‘-00 3050,

41 1700,.500 1700,5100 13 UU,Z!OO,¢¢UO 1900

5iC 700,900,

FIGURE 7.3D. Exampla Of The UCON *C* Instruction.

FIGURE 7.5A-D
EXAMPLES OF THE UCON ‘'H', A", AND "C'" INSTRUCTIONS
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289 2088 3028 4
r l, ; — v T : 2% o0
326 37 328 3
+ + + +
Dri111 hole location and muwbar. 4
321 31 33 34 IS
296 + + +
+
316 317 2318 319 328
+ + + + +
159 311 312 313 314 35
+ + + + + + — 4000
g2 303 V4 39S 385 397 308 33 3a
+ + + + + + + + +
291 292 293 294 295 796 297 296 299 308 391
+ + + + + + + + + + +
278 279 288 281 282 283 284 285 286 287 288 289 299 h
+ + + - + * -+ -* + + - + -+
265 266 267 268 268 278 271 272 273 274 275 278 077
+ -o, -+ + + + - -+ + ': + + +
754,0Rs™ FE 7T T Re IF 3 w12 w3 2+
+* * + + -+ + + +, -* + -+ — 3998
7
. /
244 245 246 247 248 248 258 251 252 253
+ , + + -+ + + + 4,/ + +
233 234,’235 236 237 3B 239 248 241 712 243
+ +, + + + + -+ +* o&n -+ +
/ N i
221, 222 223 224 225 2% 227 228 28 13 231 ;@
+ GQ-» + + + + + + + S, 0+ +
N
207 208 298 213\ 211 212 213 214 215 216 27 218 29 220
+ + + + N+ + + + - -+ + + -op“.’
N L4
195 196 197 198 193, 289 201 282 203 204 205 206 158
+ + *+ *+ + N o+ + *+ + + + -o'/ + -4 2000
’
183 184 165 186 187 183\ 189 138 191 192 193 134
+ + -* + -+ + N + * + + 7 o+
SRR é__-_-uwh
169 178 (73 (727173 174 175 176 1777178 179 lés 181 182
+ + + + : + -+ + + + + + + + -+
'
153 154 155 156 57 ' 188 181 162 163 164} 165 166 167 168 h
+ + + + R d ! R d + R d y ’lb * i + + + +
SO == = = - -
142 143 144 145 146 147 148 149?155 151-6152
+ + + + + + + + + 1 o +
2o..-03_ |
132 133 134 135 136 1377 138 139t 148 14}
+ + + + + +: + + 1+ + — 180
}
122 123 124 15 126 127:128 129 138 131
+ + + + + + + + + +
1 Tgu——_ Y
i14 115 116 117 118 119 128 121
+ + + + + + + +
187 128 183 118 111 112 113 i
+ + + + + + +
128 101 182 193 184 185 iP6
+ + + + + + +
s ! N 1 i 1 2
1283 8 30 4908

FIGURE 7.6

STARDAT DR{LL HOLE LOCATION MAP WITH EXAMPLE POLYGON FOR "C-EDITY

93



94

THE UCON SYSTEM

r Recora Fcraat 1

column
nuaders il

1

&S -
———

1222 ””22””3333333333444444
]
'

111111112222
23456739012345678901 2345678901 27455789012245

44445555

S07890

[ ks
bt

3
3

g
u
4
u

33336
578

tiN

L)
Pt
123

bb&66667777

567890

137
iy

7797778
347890

Racord

‘§ *YARIOUS COMBINED UCON INSTRUCTIONS;
$STARDAT? EL 1770,1759, B1 .0t 1.4

4

~BE8

- 201 202 203 204 23 24 A5

+ 70,1500, 1100, 1509, 1100, {700, 1300, 1700,

1300, 1100, 1700, 1100, 1700, 1800, 2800, 1150,

3100, 1700, 2100, 3050, 2600, 2450, 2260, 3050,
700, 2600, 1700, 2160, 1300, 2100, 1200, 1900,
700, 1900,

Fi’STRRDA?L’ 8N L# oMUy, tinc
H- A3 21h
EAHDGT’ 81 9.4,1.9, @1 -0.02,1.4,-.005, LN

B
F
A
i
L
¢
L
C
L

1
IR}
td
i
[}
t
i
1
1
1
1
i
)
1
1
]
1
[l
1
I
£
1
l
i
l
I
1
1
I
l
l
l

§CN
i3

3 FCMs.’

216

EXAMPLE

FIGURE 7.7

OF UCON FILE REQUESTING MULTIPLE FILES AND VARIOQUS QUTPUTS
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8.0 PROGRAM URDAT

8.1 GENERAL CONCEPTS AND OPERATIONS

URDAT is a 'front-end'" program designed to select and edit any combination
of data from the UDAT primary sample-assay files and:

1. Create listings (Section 8.3.1) and summaries (Section 8.3.2)
of the selected data for review and evaluation purposes.

2. interpret gamma-log data (Section 8.4).
3. Create standardized intermediate UDAT files which may be ac-

cessed by any of the ore reserves programs (Section 8.5).

8.1.1 Reguirements

To run program URDAT, it is only necessary that a UCON file (Section 7.0) be
available and that the data files requested in that UCON file exist as
primary UDAT files |If any of the latter contain data in the borehole log
"A-E'" format, then file "RNGTBL" must also be available and it must contain
the set(s) of range-scale values corresponding to the particular "A-g"
code(s) in the data (see Sections 5.2.1.1 and 5.2.1.2).

File "RNGTBL" must be in the same working directory as the URDAT program
execute moduie ('"URDAT.EXE'"). |If the UCON file is on the default drive, it
must also be in the same directory as "URDAT.EXE".

A1l other control information needed for URDAT is submitted interactively
during the URDAT RUN (Section 8.6).

The data listings and summaries are output to a “print-output' file (Section
8.2).

8.1.2 Importance of Reviewing Data

Once a certain familiarity has been gained with a particular computer-based
ore reserve data and calculation system, there is a tendency for many wusers
to review the data at increasingly lower frequencies! They come to trust
the data implicity, simply because it seems so well organized, and also find
it tedious to review sometimes seemingly overwhelming quantities of
listings. [f Jlarge amounts of data are involved in an ore reserves
calculation, the attitude may prevail that a few errors will not influence
the results.

Such a point-of-view can cause probliems, especially when the ore reserve
analyst becomes more and more separated from the beginning of the data
preparation stream by borehole-log-analysis specialists, automatic-
digitizing systems, data-entry operators, computer experts, and others. It
is easy for difficult-to~detect errors to occur in data files. Just one or
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two small errors in basic borehole-leog interpretation factors, for example,
wreck havoc on a final reserves estimate.

Therefore, it is recommended that listings be made {(and carefully reviewed)
of all new or edited UDAT primary data files before <creating intermediate
files for use as input to the ore reserves programs.

URDAT is designed to make data review as easy as possible. Listings may be
condensed to use relatively little space; sample assay values are flagged;
and data summaries are available. A quick scan of the latter is warranted
every time an intermediate data file is created.

There are other measures not in the scope of the URAD system at this time
which c¢an be taken to minimize data errors. These include gquality control

of digitizing operations and utility computer programs which flag various
parameters if they lie outside given value ranges.

8.2 THE PRINT-OUTPUT FILE

8.2.1 General URAD Usage of the Print-Qutput File

The “print-output' {("p-o0') file, in all the URAD programs, is designated as
the file on which formatted output from a program RUN will be placed. Print-
output includes detailed and summary results which are used for purposes of
analysis. It also includes error or end-of-RUN messages, but not scratch or
intermediate data files intended as input to other programs.

The p-o file may be a hard or floppy disk file or the printer itself. To
avoid the creation of a large number of p-o files over an extended period,
all URAD programs provide for use of a default p-o file named "QUTPUT';
however, any other file name may be designated as the p-o file for any given
RUN. A1l the URAD programs also provide the option of sending output
directly to the printer during program execution by assigning 'LPTI' as the
p-o file.

A p-o file is always created when a URAD program is run, regardless of the
type of RUN specified. Even if an output listing is not requested, the
default file "QUTPUT" (or any other file selected) will be newly created and
any previous information on the given file will be destroyed.

When the p-o is placed on a disk file, all the FOQRTRAN-generated printer-
driver controls are preserved; if it is later desired to print such output,
program FORPRINT (Section 8.2.3) may be used, and all the original output
specifications (pagination, line spacing, etc.) will still be in effect.
Execution of the programs is much slower if printing is done '"on-line', so
this feature provides the capability of making repeated 'test'" RUNS for a
given problem, sending the p-o to a disk file, scanning the results each
time, and then actually printing the output when satisfied with the results
(or at a more convenient time, or even on a different computer system).

8.2.1.1 Naming and lLocation of P-0 files
There is a maximum of 15 characters permitted for URAD file names.
Directory or subdirectory names are not recommended in naming p-o files; any
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p-o file created on the default drive will be in the same directory as the
URDAT program execute module. P-o files created on a {loppy disk should be
in the Tatter's root directory.

{f the p-o file is not on the default drive, make sure the device name d:
is included as part of the file name; examples, "A:FILENAME" or
"B:URDPQ1.SAVY,

It is prudent to check the intended p-o file before making any RUN to insure
that it does not contain information which should be saved. If it does,
then rename the file or copy it to another file using standard D0S commands
-~ before making the RUN.

8.2.2 URAD Printing Protocol

URAD printer controls are compatible with the EPS0OM FX Series, or with any
printers which may set to emulate the EPSOM (“Standard Printing Mode").
Print-output listings may be generated for various combinations of paper
page size, line spacing, and/or character size.

8.2.2.1 Vertical Print Contro/

"'Standard'' printing paper page length (vertical) is considered by URAD to be
11" (inches). However, any other length may be specified, to the nearest
10th of an inch.

"'Standard" line spacing is é lines per inch (lpi), or 66 lines per page
(1pp) with 11"~inch paper page length. Optionally, 6, 7, 8, or 9 Ipi line
spacing may be requested for any print output.

8.2.2.2 Horizontal Print Control

“'Standard' paper page width f{horizontal, excluding the perforated strips) is
considered to be 8.5"; however any width (5" minimum) may be optionally
specified, to the nearest 10th of an inch.

The ''character width' here defines both the character size and horizontal

spacing. Three character widths are available: "Standard Pica'" -- 10 char
acters per inch {(cpi); "Standard Elite'" =-- 12 cpi; and ''Condensed Pica" ~--
17.2 cpi.

8.2.2.3 Test for Character Width Versus Page Wiath
The 1ines in the various sections of URAD print-output are formatted to

either 80 {(maximum) or 132 (maximum) columns. |f the combination of page
and character width, established interactively, does not allow printing of
the lines, at the maximum format width used by a program, without overlap

(to the next line), a width adjustment is automatically attempted and a
message is displayed.

For example, the URDAT program provides a special option for an 80- or 132-

character per line format; if the paper width is 8.5" and the 132 ¢pl format
is chosen, the character width is automatically changed to 17.1 c¢cpi.
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In those sections of the other URAD programs which are partly in the 132-
column format mode, the character width is automatically condensed, if nec-
essary, and then restored to the initial conditions for the 80-column
sections.

8.2.2.4 Pagination

The term 'pagination', as used here, refers to the numbering of output
pages, entering headings at the top of each new page, and the structuring
of output to fit within each page; it is provided as an option in some of
the programs. |f pagination is not used then the output lines are simply
printed consecutively without regard to pages and the full number of
available lines per page are used, except for a small margin at the top and
bottom of each page.

Under the ''testing' option (example: Section 8.6.2.1) printing is all done
at 8 ipi, 17.2 cpi (condensed), with no pagination, and no top or bottom

margins.,

When the pagination option is in effect, the maximum number of lines per
page are determined as follows:

mipp = ( 1pi * pl ) - ipi where,

mipp = maximum number of lines per page (to nearest integer);

tpi lines per inch (entered interactively);

pl = page length in inches (entered interactively).
For exampie, with a paper length of 11 inches, there is a maximum of 60
lines per page printed at 6 lpi and 80 lines at 10 Ipi. This provides a
minimum total top/bottom margin of approximately one inch. The margin

placement <can be controlled when setting the position of the top of the
first page with respect to the typewriter ribbon before a RUN is made.

An interactive option is providea to over-ride the default number of lines
per page, if desired; only a reduction of lpp is aliowed.

8.2.2.5 Limiting Output Lines

URAD programs provide the option of placing an approximate limit to the
total number of p-o lines in a RUN. This is useful for testing data, for
examining p-o layouts, or for avoiding output of an accidental or unwanted
extremely large number of p-o lines due to unchecked errors in data or con-
trols. {f the number of output lines exceeds the limit, the RUN is simply
terminated; all! data processed to that point will be available on the p-o
file, but summaries will not be available. |If an intermediate data file s
being created when such a break occurs, the file will contain all sample set
data created up to the point of termination.

8.2.2.6 Limiting Sample Sets Processed

The programs also provide the option of placing a limit te the number of
sample sets to be processed. Conditions are the same as for limiting output
lines (above).
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8.2.3 Program FORPRINT

Program FORPRINT is used to print any print-output (p-o) file generated by a
URAD program. When URAD listings are directed to a p-o file other than
"LPT1', the first output record is a print-control identification record
which contains the following:

1. Name of the URAD program which generated the output; record
columns (rc) 2-6; ie. "URDAT', "“ORSAC', "RESUV", or "SCOR_".

2. Pagination code; rc 9; O if output not paginated, 1 if pagi-
nated.
3. Format mode code; rc 10; | if maximum number of characters per

line is 80, 2 if 132.

L. Character width code; 1 if 10 ¢cpi, 2 if 12 cpi, or 3 if 17.1
cpi.

5. Paper length (vertical); rc 11-15; length to nearest 10th of
inch.

| f the p-o header record has been ''disturbed', FORPRINT will
displtay an appropriate message.

Note: All the printer-driver commands are included in
the output so that the file may be later printed ex-
actly as specified during the original RUN. |f any of
these commands are disturbed, the listing may be gar-
bled!

FORPRINT simply requests the name of the p-o file to be printed and provides
the opportunity to check on paper size requirements before continuing.

8.2.3.1 Program RESTPRN
If any listing of a URAD program is aborted before normal termination, pro
gram RESTPRN should be run to restore the printer.

8.3 URDAT PRINT-OUTPUT

8.3.1 Detailed Data Listings

The detailed data listings identify all the parameters for each selected
sample set in a form designed for easy review. |If corrections for
radiometric disequilibrium have been made, the applicable coefficients are
shown, If sample editing has been carried out, the selected intervals are
noted, but the entire sample set is still listed. Lithologic are listed.

The nposition, thickness, and grade of each sample interval are shown. Ref-

erence positions are the bottom the sample intervals, denoted by depth
(from collar) or by elevation, depending on the option chosen.
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Uranium grades are listed to the nearest thousandth of a percent, with cer-
tain ranges of values marked as follows for quick identification:

e 0.100 to 0.199 %U308

"xx!' 0,200 to 0.499 "

g 0.500 to 0.999 "

38" 1.000 and over "
8.3.7.1 Format Mode
URDAT provides the option of printing the detailed data listing in an 80- or
132-column-per-iine format. The latter allows more data to be printed on

each line and is useful for saving paper space. This mode may be used at 10
cpi or 12 cpi if the paper width is sufficient.

8.3.7.2 Examples of Listings

The following examples illustrate the various formats:
Figure 8.1 is a listing of a "uranium-only' sample set in the
80- <column mode, with both editing and disequilibrium corrections
applied.

Figure 8.2 shows the same set in the 132-column, condensed mode.

Figure 8.3 lists a bimetal sample set in the 80-column mode.

Note that the 132-column, condensed mode, used with 8.5-inch
paper will save considerable space. The 132-column mode may
also be wused with a character width of 10 cpi if 14 3/4-inch

printing width 1is available.

§.3.1.3 Page Headers :

The heading for each listing contains the name of the primary UDAT file from
which the data were obtained, the date of the RUN, the name of the
user/operator, the 'block name' entered in the UCON file, the names of the
UCON and print-output files, and the name of the intermediate data file, if

such has been created. (f no pagination is requested, the heading will
only appear each time a new primary UBAT file is accessed, If pagination
is in effect, a heading will appear at the beginning of each new page.

8.3.2 Data Summaries

At the end of each URDAT run, a summary review of all sample sets processed
is always listed. The summary consists of two parts as described below.
For each part, the number of sample sets processed in each of the defined
categories is provided, and there is also an option to list the actual sam-
ple numbers of all sets in each category. The latter option is termed a
"detailed" summary. Data summaries use the 80-column format.
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8.3.2.7 Sample Set Status Summary
The status of sample sets is summarized by the following categories:

Sets Included as Valid for RUN.
1. Samples are available in given set.
2. Samples are available, but some deleted due to edit.

3. Samples are available, but none in interval selected by edit;
the interval is assumed to be barren

L. No samples are available; the entire set is assumed barren for
the total interval sampled.

Sets not included as valid for RUN.

5. Set deleted by coordinate edit.

6. Set deleted by hole or area number edit.

7. Set deleted from run due to non-applicability or invalid data.
An example of the detailed sample set status summary is shown in Figure 8.k,
8.3.2.2 'Peak-Grace' Summary
From those sample sets considered to be valid for the given RUN, the assays

in each set are then tested to determine the highest of the following cate-
gories into which they fall:

Grade Range (%U308) or GT {(%U308 x Thickness)

4L feet @ 0.001 to 0.049 0.001 to 0.199
" 0.050 to 0.069 0.200 to 0.299
" 0.070 to 0.099 0.300 to 0.399
" 0,100 to 0.199 0.400 to 0.499
W 0.120 to 0.149 0.500 to 0.58§
f 0.150 to 0.199 0.600 to 0.799
" 0.200 to 0.249 0.800 to 0,999
" 0.250 to 0.299 1.000 to 1.199
H 0.300 to 0.399 1.200 to 1,599
" 0.400 to 0.499 1.600 to 1.999
" 0.500 & over 2.000 & over

Testing is done starting with the highest category. The samples need not be
contiguous. The only criterion is that any of the samples used in meeting
either the four~foot or GT criteria have a grade value at least as great as
the grade cutoff for the given category; this cutoff is represented by the
left-most grade for each category in the above list.

This summary is not intended for ore reserves analysis purposes but simply
to provide a quick review of the approximate ''peak' level of uranium values
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in the sets of data processed in a given URDAT RUN. Figure 8.5 gives an
example of the 'peak-grade' summary.

8.3.2.3 Example of Uranium "Intensity' Plot

| f appropriate plotting equipment and software are available, the results of
the peak-grade summaries may be used to create plots which provide a
preliminary overview of the '"insensity'" of uranium mineralization
represented by a set of basic data. Figure 8.6 shows the drill hole
location plot of the file 'STARDAT" data, with each hole location symbol
reflecting the peak-grade of the given sample set. (The grade categories
have been combined into wider ranges.)

8.4 GAMMA-1.0G INTERPRETATIONS

During a URDAT RUN, all sample data in the '"borehole log" format (Section
6.3) are converted to estimated uranium values using the GAMLOG iterative
interpretation technique. Data in the "xxQ' format are exempted, since they
represent already interpreted values.

8.4.1 Calculation of Sample Interval Depths

The protocol for measuring the depths of readings of representative radio-
activity during the 'production' logging of boreholes is usually to initi-
ate such readings at positions which represent even divisions of the
given measurement system. One-foot readings are theoretically positioned at
even increments of one foot in depth {from the collar), for example, depths

of, say, 10, 11, - - 20 feet, rather than 10.35, 11.35, - - 12.35 feet.
Similarly, one-half foot readings are positionesd at even foot and
half-foot increments of depth, This method is also used for convenience

when digitizing from borehole 'strip' log charts.

In most techniques for interpreting gamma-log data, it is assumed that any
given measurement (or '"reading') of radiocactivity taken in a borehole is
actually at the midpoint of the interval which it represents. Therefore, if
readings have been taken at one-half-foot intervals, and a reading at a
depth of, say, 100 feet is ultimately converted to an estimated wuranium
value by some interpretive method, the interval represented by that esti-
mated uranium value is actually between 99.5 and 100.5 feet in depth.

For a sample set in the 'borehole' format, the 'depth-to-first-reading' ('d-
t-f-r''} is considered by URDAT to be the depth to the position of the inter-
val represented by the first reading, but the depth to the top of the first
sample interval generated at that point is recognized to be the d-t-f-r
minus one-half of the applicable readout interval.

Therefore, if the readout interval is 1 foot, the top depth of the first
sample interval is calculated to be one-half foot less than the d-t~f-r. |If
the d-t-f-r is entered as zero, then the subtraction does not take place,
and the depth to top of the first sample interval is calculated also as
Zero.
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If the readout interval is one-half foot, however, no subtraction is ever
made, the top depth of the first sample interval is the same as the d-t-f-r,
and all sample intervals are assigned depths which are 3 inches lower than
they theoretically should be. This is done to avoid having to record depths
to the nearest hundredth of a foot, and, in practice, it does not appear
that the depths can really be measured to that degree of accuracy under most
logging conditions, except for relatively "shallow' holes.

The thickness of any "skipped' intervals (Section x.x) is reduced by a quan-
tity equal to the readout interval, again, since each cps or inch-deflection
reading' is assumed to represent the "mid-point' of its representive thick-
ness, i.e. the value of the readout interval. For example, if (proceding
downward) the last reading preceding a skipped interval of 10 feet is at 900
feet in depth, and the first interval following the 'skip'" is at 910 feet,
then (assuming the readout interval at 0.5 feet) the actual ‘'skip' must
be represented by only 9.5 feet since the bottom of the interval represented
by the wupper reading is actually assumed at 800.25 feet in depth, and that
of the lower reading at 909.75 feet,

8.5 INTERMEDIATE UDAT FILES

8.5.1 Usage of the Intermediate UDAT Files

One of the primary functions of the URDAT program is to create standardized
data files from the mix of various formats which comprise the primary data
files. Then any program which requires the sample set data need only have a
simple input routine to read them in. The standardized files created by
URDAT are termed "intermediate' UDAT files and are in sequential binary
mode.

Naming and location of the intermediate files follows the same protocol as
described for the p-o files (see Section 2.8.1.1). There is no default name
for intermediate files and the printer (LPT1) must not be used. It is re
commended that the extensions "B" or "BIN" be used with intermediate file
names; examples: "FILENAME.B' or A:FILENAME.BIN".

B.5.2 Description of the Intermediate Files

The intermediate files are described in detail in the event that they may be
useful as input to other programs besides those in URAD.

All records are in binary mode.

8.5.2.1 File /aentification Record

The first record of any intermediate UDAT file is always an 80-character
identification record containing the "block name' which was entered in the
block identifier record (Sections 7.3 & 7.4) of the UCON file used in gener-
ating the given intermediate file. All other records contain sample set
data. Comment records ('C'" in column 1) in the source primary UDAT files
are not placed on the intermediate files.
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8.5.2.2 Sample Set Header Record

Each sample set is represented by a '"header' record. |f there are any sam-
ple data for the sample set, the header record is followed by a "“sample"
record. }f there are lithologic data, the sample record is followed by a
"lithologic" record; if there is no sample record, the lithologic record
immediately follows the header record.

All header records are of the same iength. Sample and 1lithologic records
are of variable length.

In the following description of the record variables, "{" is integer, '"R'" is
real, and "Ch'" is character. The number following the "*'" is the number of
bytes. The abbreviation in guotes is that displayed when the sample set
data from an intermediate file is output during execution of one of the ore
reserves programs (Section 8.5.3).

The header record contains:

"C13"; Ch*1; sample~type code in column 13 of original header record.

"C14'y 1%2; sample-type code in column 1L of original header record.

"NDAT'"; 1%2; basic data type: 1 = contiguous format, U only; 2 = non-
contiguous format (U-only); 3 = borehole-log format; 4 = contiguous
format, U and V.

"1ge"; I1%2; code defining original disequilibrium status of U assays
(see Figure 5.1:
if non-borehole format and NDAT=1, or 2, then IQC is:
1 -- if not subject to disequilibrium correction;
2 -~ if subject to correction;

if non-borehole format and NDAT=L, then ICQ is:
3 -- if not subject to disequilibrium correction;
L -- if subject to correction;

if borehole format, NDAT=3, then {CQ is:
1 -- if format type (column 15) was 'C';

2 -- if format type was ''U';
3 -- if format type was "ZI'';
4 -- if format type was "I';
{types “C","u","Z",,and "|'" are always subject to correction)
5 -- if format type was "Q', not subject to correction;
6 -~ if format type was "Q'", subject to correction;

if the code is not applicable, ICG = 7.
*1DQ"; 1%2; code defining current status of ‘'correctable' data:
0 -- if diseq. correction has not been applied in URDAT;
1 -- if diseq. correction has already been applied in URDAT,
or data not subject to disequilbrium correction.
"A#''s Ch*3; area number (columns L-6 of original header).
"H#''s CH%6; hole (sample set) number (columns 7-12 of header).
"'P#'; Ch*7; property code {(columns 73-79 of header).
INC''s R%L; north coordinate.
"EC'"; R*L; east coordinate.
MEL"; R*L4; original collar elevation.
"PENs RAL: elevation at pit bottom; a ''-9999." indicates no depth to
pit bottom was entered in original data.
"DPQ'"; R*L; original depth to first sample interval; O if no samples.
"DSM"; R#xL; depth sampled (from original collar).
"WTB''; R%L4; depth to oxid./nmon-oxid. contact (from original collar).
"yc2"; 1%2; elevation/lithologic edit status code ('"control zone" is
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that defined by upper and lower edit elevation limits):
if 1, data not edited.
if 2, data edited; sample set barren; control zone assumed barren.
if 3, data edited; samples available, but some have been deleted.

L, will not occur; sample set has already been deleted.
if 5, data edited; samples available, but control zone is barren.
6, will not occur; sample set has already been deleted.

if 7, data edited; samples available, and none deleted.

YEIY; RX4; if edited, new elevation at top of total sample interval;
if not, same as "EL".

"g2ts R®L4; if edited, new elev. at bottom of total sample interval;
if not, elevation represented by "DSA",

"DPC'"; R*L; if edited, new depth to lIst sample interval -- from "E1';
if not, same as "DPO".

"NA'; 1823 number of sample intervals in set; O if none. If NA is set
to a negative value, the grade variables are I%k instead of
I%2. This only occurs when at least one uranium grade exceeds
a value of 32%U308.

UNL"; 1%2; number of lithologic units in sample set; O if none.

8.5.2.3 Sampie Set Sample Record

The sample record will be present if '"NA" (above} is non-zero; it contains
NAY number of sample intervals. If 'YNDAT"=1,2, or 3, each interval con
sists of thickness (R*L4) and grade %U308 x 1000 (I*2). |If YNDAT" = 4, each
interval consists of thickness (R%4), grade %v205 x 100 ((*2), and grade
%U308 x 1000 (1%2). |In order to save space in the intermediate data files,
the wuranium and vanadium grades are converted, in program URDAT, to
INTEGER*2 by multiplying by 1000 and 100 respectively to preserve the origi
nal precision. The integer values are rounded to the nearest whole number
(using the intrinsic function NINT).

A uranium-only sample record has the form:
(T, 1a)), (T@),1A(2)), = - - (T(NA),1A(NA)) where,

T(1) and 1A(1) are the thickness and integer representative of the U
grade, respectively, of the first sample interval, etc.

A uranium & vanadium sample record has the form:
M, v, 1A()), (T(),1V{2),1A(2)), - =~ - (T(NA),IV(NA), 1A(NA))

where, V(1) is the integer representative of the V grade of the st
sample interval, etc; T and |A are as above.

If the value of any uranium grade in the sample set exceeds 32%U308, the U-
grade variables are stored on the intermediate files as |#%4 and the value of
NA is set to negative. Any input routine which processes the intermediate
data files must have two arrays to handle the integer representations of the
uranium grades -- one an |*2 array and the other an i%L4 array. The sign of
"NAY must be checked and the uranium assays initially read into the appro
priate %2 array (if NA is positive) or the I%L array (if NA is negative).
This reguires alternate read statements. Either array of integers may then
be reconverted to REAL by setting NA=abs (NA) and carrying out:
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A(i) = float (1A(i)) / 1000. where,
A = the array of grades reconverted to R¥i;
IA = the %2 or |%4 array into which the U grades are read;

i the element number of the grade arrays, for i = 1 to NA.

V-values are simply handled by reading them into an |INTEGER*2 array and
carrying out:

V(i) = float (tV(i))/100. where,
V = the array of grades reconverted to R*k;

the 1%2 array into which the V grades are read
same as above.

<<
]

8.5.2.4 Sample Set Lithologic Record
The lithologic record will be present if "NL" is non-zero, and has the form:

((uN(1),Du(1)), (UN{2),DU(2)), - - - (UN(NL),DU(NL)) where,
UN(1) (Ch%4) is the code for the lIst (topmost) lithologic wunit and

DU(1) (R*4) is the depth to the top of the Ist unit from the original
collar elevation {see Section 6.2).

8.5.3 "Dumping! of the Intermediate Data Files

Programs RESUV, ORSAC, and SCOR each provide the option to 1list a brief
summary of the sample set data from the intermediate UDAT files which they
are processing during a given RUN. This is primarily useful for examining
the data during test runs. The header data is referenced by the abbrevia

tions listed in Section 8.5. The sample data are simply shown by a sequen
tial listing of the thickness, and grade of each sample interval as shown in
Figure 11.1.

It is not recommended that the above option be taken with long production
runs since it requires a great deal of printing, and the primary data file
should have been printed at least once when processing with URDAT. If it is
taken, the resulting ltisting will be non-paginated.

8.6 URDAT INTERACTIVE ENTRIES

The URDAT interactive entries and various options are described below in the
approximate order in which they occur during program execution. The 'minor"
(b-number) paragraph headings below refer to the prompts which appear on the
console monitor. Many of the entries and options are also used in programs
RESUV, ORSAC, and SCOR.

See Section 10 for general interactive-entry procedures.
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8.6.1 Establishing Files and Desired Qutput

8.6.1.1 Print-Output File
Enter the name of the print-output file (Section 8.2.1.1). Leave entry
blank, and press RETURN, if default file “QUTPUT'" is desired.

Do not use guotes when entering the p-o file name.

8.6.1.2 UCON file

Enter the name of the UCON file to be used to control selection of primary
UDAT sample data. |If it is on the default drive, insure that it is in the
same directory as "URADT.EXE"; if not on the default drive , remember to
include the device 'd:'" name. If the file is named "UCON" (the default
name) , leave entry blank and press RETURN.

§.6.7.3 Type of Output
Enter the code for type of output desired. There are four options:

Option 1. A detailed 1listing of the sample data (Section 8.3.1)

will be output onto the p-o file along with a data status summary
(Section 8.3.2). An option to include a detailed list of holes
falling under each summary category is provided later, No
intermediate data file will be created.

Option 2. An intermediate data file (Section 8.5) will be created,

but no data 1listing will be made. The data status summaries
will automatically be provided on the p-o file.

Option 3. Options '1" and '"2" will be combined; a p-o listing
and summaries and an intermediate UDAT file will all be created.
Option L. No data listing or intermediate file will be created,
but a detailed data status and peak grade summary will be
output. This option is usefu] when the data have already been

reviewed, but it is desired to check the status of a large number
of sample sets prior to creating an intermediate data file.

8.6.1.4 [Intermediate UDAT file

Enter the name to be assigned to the intermediate UDAT file (review Sections
8.5.1 and 8.1.2). This prompt is only given if options "2" or "3" (Section
8.6.1.3) are taken.

8.6.1.5 Print Summary in Condensed Mode?
If options '"2'" or "4" (Section 8.6.1.4) were taken option is provided to
print the summary in condensed mode Y/N response .

Note: Following this prompt: if option "2" was taken, the next
prompt is for limiting the number of sample sets to be processed
(Section 8.6.3.2); if option '4" was taken, the next prompt is
for the sample interval reference position (Section 8.6.5).
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8.6.2 Print Controls for Data Listing

If options '"'1" or "3" (Section8.6.1.3) were taken, then there is a series of
options available for establishing the form of the detailed data listing.

8.6.2.]1 Detailed Print-Output Control or 'Test' Mode?

~Enter Y to &pecify the print output in detail; enter N for a simple non-
paginated, non-margin, condensed listing (Section 8.2.2.4). The latter is

useful for saving paper when a more structured listing is not needed. When

the N option is taken, the next prompt is for limiting the number of lines

to be printed (Section 8.6.3.1).

8.6.2.2 Pagination Requested?
Enter Y (yes) or N (no} to request for pagination (Section 8.2.2.4).

8.6.2.3 Paper Page Length & Line Spacing: "Standard’” or Other?

Enter 1" for paper page length {vertical) of 11 inches and spacing of 6
lines per inch; enter '"2" to specify optional length and line spacing. | f
option 1 is taken, the next prompt is for paper width (Section 8.6.2.6).

8.6.2.4 Specify Actual Page Length
This prompt is given if option 2, Section 8.6.2.4, was taken.

Enter, to the nearest 10th of an inch, the actual length (vertical, Section
8.2.2.1) of the pages of printing paper to be used. |If value is a whole
number, the decimal point is not required. Make sure the length is accu-

rately measured.

8.6.2.5 Line Spacing?
Enter "6Y, 7", "8", or "9'" lines per inch; "7'" actually results in 7.2 lpi.

8§.6.2.6 Paper Page Width?

This entry refers to the actual width {(horizontal, Section 8.2.2.2) of the
pages of printing paper to be used. Enter "1" (or blank) if 8.5"; enter "2"
if 14 3/4" or greater; enter "3" if page width is other than these. | f
options 1 or 2 are taken, the next prompt will be for character width (Sec-
tion 8.6.2.8).

8.6.2.7 Specify Actual Page Width
This prompt is given if option 3, Section 8.6.2.6, was taken.

Enter, to the nearest 10th of an inch, the actual width (horizontal, Section
8.2.2.2) of the pages of printing paper to be used. If value is a whole
number, the decimal point is not required. Make sure the width is accu-
rately measured.

108



PROGRAM URDAT

8.6.2.8 Specify Print Width
This entry specifies the character width and size in characters per inch
(cpi, horizontal) as described in Section 8.2.2.2.

Enter "1'" {or blank} for 10 cpi; '2" for 12 cpi; or 3" for 17.1 cpi.

8.6.2.9 Format Mode?
Enter "1" for listing format designed for maximum of 80 columns per line;
enter ''2" for maximum of 132 columns per line (Section 8.3.1.1).

8.6.2.10 Option to Continue, Reset Print Controls, or Abort

Once the page width, character width, and format mode have been set, a test
is made to determine if page width is sufficient to contain the print lines,
as described in Section 8.2.2.3. If the character width must be adjusted to
meet the specified page width, a prompt is given for 3 options.

Enter "Y'" to continue RUN with revised character width; enter "N" to restart
the whole print control sequence; enter "%'' to abort program.

|f the paper width is insufficient to contain the lines, even in the conden
sed-width mode, the RUN will terminate. Wider paper will be required.

8.6.2.11 Option to Reduce Number of Lines Per Page

If the pagination option {(Section B.6.2.2) has been selected, the option s
provided here to reduce number of lines per page as explained in Section
8.2.2.4. Enter "Y" if a reduction is desired; 'N" if not.

8.6.2.12 Lines Per Page
If the Y option was taken in Section 8.6.2.11, the prompt is given to enter
the number of lines per page desired.

8.6.3 Limiting Output Listing

8.6.3.1 Limit Number of Output Lines?
Enter "Y' to limit output lines (Section 8.2.2.5); next prompt will be for
number of lines. Enter “N" if no limit desired.

8.6.3.2 Limit Number of Sample Sets Processed?
Enter "Y" to limit sample sets processed (Section 8.2.2.6); next prompt will
be for number of sets. Enter 'N'" if no limit desired.

B.6.4 Sample Data Status and "Peak Grade' Summar i es

See Section 8.3.2 for description of the data summaries. The summaries are
always printed, unless a RUN is cut short because of output limits. The
following options relate to whether or not a complete (or ''detailed") list
ing is desired of all sample sets included in each summary category. Ten
sample set numbers are printed in an output line.
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8.6.4.1 Detalled Summary Listings?

Enter: "1" (or leave blank) for no detail {listing of sample set numbers):
12" for detail on sample set status only (Section 8.3.2.1); "3" for detail
on peak grade summary only (Section 8.3.2.2); "4'" for options 2 and 3 com-
bined.

8.6.5 Method of Referencing Sample Set Position

In the sample set data listings (Section 8.3.1), each sample interval s
referenced by the position at the '"bottom' of the interval, i.e. the end of
the interval furthest from the collar, This position may be referenced
either as an elevation or by depth from the collar.

8.6.5.] Sample /nterval Position Reference?
Enter "1" (or blank) for reference by depths, '2'" for elevations.

B.6.6 Header Information

The following entries are used for identification purposes and are entered
on page headings, but program execution will not be affected if they are
left blank.

8.6.6.7 Name of RUN Submittor
Enter the name of the person making the RUN. There cannot be more than 20
characters, including blanks.

8.6.6.2 ODate
Enter the date of the run. There cannot be more than 8 characters, includ-
ing blanks; any characters are permissible.
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FIGURE 8.1
URDAT LISTING SHOWING THE 80-COLUMN FORMAT MODE (U-ONLY)

111



PROGRAM

Lid 221127

100LLAP

.\iOOL 3

i NORTH
. ELEV. + CO9RE.

+ PIT (DPTHIBOTIS
CB“RB..QEF‘H!SF“L Bxe; CGD

00t 140 0‘ 466 10( v

HOLE
lShHPL‘)

.
i
1
t
fl
i

/ 308 Eguly.

BOT DPTH
1.}

{601 DPTH
{FT.

C {UKCCRR. FOR DISEQUIL.) ANDVZOS ASSAYS.

TES
(1

124
FEEERELE

GRADE
Vg

401.0
403,09
408.9
410,90
412.6

e vn e

050 ! 4140

1295
4335

500£ I. 00

.290
200

e e r e om e e e C Tl e

FEFITEE

/
{COLLAR

| 72030
\

1 NORTH
i ELEV. E COORD,

{DPTHIBOT, SHPL 1420 « K-FACTOR: DEAD
EDDHD.‘DEPTd SHPL DXD CDDE:DPY%‘

(LASTY & ' TINE

‘5!97 ‘00. Fiu! 230..00000330.

v

(. GRADE
(FT.) U308

BT IPTH
FT.)

{807 DPTH

{FT.)

J6AMMA LOG INTERPRETED VALUES; DATA: UNCORRECTED CFS.

iCRITI H20} AIRICPS/INCHILOG-
.FA"T CBRR EURR

o ISHHPLE)
.00 KD 11.2811.001 !

‘BOT ZPTH

(F1.}

i 1991.%
i i592.0
i 1592.5
i [593.0
i 1593.3
i 1594.0
; 1594.5
i 1595.0
: 1995.5
; 1596.¢
\

1596.3
1397.0
1397.3
13%8.0
1598.5
1399.0
1999.5
1600.9
1606.5
1601.0

1601.5

1602.0 -

1602,3
1503.6

1603.3

1804.0
1604.5
1£03.¢
1605.5
1605.0

HOLE

-—————

H TEST

'--iliilfl!,

112

FIGURE 8.2
URDAT LISTING SHOWING THE 132-COLUMN FORMAT MODE
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FIGURE 8.3
URDAT LISTING SHOWING THE 80-COLUMN FORMAT MODE (U AND V)

113



114

PROGRAM URDAT

DATA ANALYSIS OF PRIMARY U~ASSAY FILE “STRRDAT *, DRTE: JAN 88

tD: STARDAT DATA FULL Ri: MO DISEE,
NO INTERMEDIATE FILE QUTPUT REQUESTED, RUN BY:PDV

sere SUMMARY OF HOLE STATISTILS #esd

TOTAL NUNBER OF HOLES PRICESSED FOR RUN/BLCGTK = 230,
7 THESE:

179 HAD SAMPLE 4SSAY DATA.
143 144 145 147 1% 193 i34 13§ 1Bt
(53 160 18l 142 183 16 189 11 1Tl
175 174 179 1%t 17 178 179 180 1B
185 184 183 iBe  iB7  .188 1B 180 19!
93 184 % 197 198 139 w0 2l 202
s 208 206 208 29 210 21 202 283

A5 iy uy 2k e 724 222 2237 22

226 2270228 I ¢ ¥ 3 OITO2M
R 28 3% 240 40 283 245 243
28 282 o6 257 25B 25 260 281 242
T4 285 286 1T 268 med 270 711 272

6 3y 26 s 8¢ 8L 282 28T 284
ey 787 2BE  2B® 90 29 292 29T 194

%7 %8 293 00 108 109 {10 111 Gl
18 IOV SR F R N R 120 2l 124 125
127128 119 13 15! 134 158 W2 300
363 306 7 3w Yoe 32 3T 34 TS
RS N OV S & R 4 R 3 S N O S BV 5
3. BRD NI ASSAYE REPDRTED I“RARREN'S,
142 46 148 149 15! 152 163 lhe 187
196 207 220 242 244 24 4T 2% IR
28 7718 29% 0 3 00 10 102 102
405 0t w7 e 122 il 1532 133 158
137 139 180 14 189 e 3ty T2 377
329
FIGURE 8.k

SAMPLE SET STATUS SUMMARY FROM FILE STARDAT

148
KoLl
104
136

IR

e



PROGRAM URDAT

JATA ARALYSIS
iD:  STARDAT DA
NO INTERMEDIATE

F FRIMARY U-ABSAY rILE "G7ARDA™ "y JPIE: Jrk 5E
TA FULL RULN: KO LISEE,
FILE QUTPUT REQJESTED. RUN BY:FDV
$E4E SUMMARY OF HOLE STATISTICS #rm4
*PCAK-BRADE-B7° SUNMPRY; HOLES KITH Sxﬁ\ﬂ."'.‘:'f:‘r,I AT 0F ABOVE THE INDICATED TUTDEF
BAADE, TOTALING, AT LEAST, ZITHER 4 FEET OR THE IRDICATED 67,

CUTQFF BRADE = 0% U308, MIN. 6T = .24; ¢ HO.EE = 24

- -——

194 fe2 18t 195 247 226 37 I8l 26¢ 2T
285 29 297 M1e T 8 1Y 12 129 305

R TR B E . 7
CLTOFF GRADE = .07 X308, MIN. 6T = ,390; ¢ HOLES = (7

(43 1 ey G689 18R 229 240 250 260 24
280 286 282 295 39 39 322
CUTCEF GRADE = .10 XL3DB, MIN. BY = .40t # HOLES = &

187 187 3 240 Z72 ¥ 79 B4

CUTCFF BRADE = , il XU3DE, BIN. BT = .00; ¢ HOLEE = 19

"

155 {7 175 77 1%% 202 212 ¢ 2% 2%:
236 240 049 287 28BS %% i 128 3R

CUTOFF SRADE = , 15 YU30E, MIN, BT = ,40; % HOLES = B
150 ey 162 174 19 197 206 25 21T M4
8 205 224 I 3% THD 288 LZE

CUTOFF BRADE = .20 YU30EB, MIN, 67 = .20; & HOLES

193¢ 245 239 3B Zer w0 270 ¢

CuTCF7 GRADE = .20 XU3G8, MIR, 67 = 1.00; # BOLEG = ®

iBe 200 20¢ 219 228 230 287 TGB 268

CUTDFF GRADE = .30 TU30B, KIN. 67 = 1.20; 3 HOLES = 10

137 72 176 188 192 0% 222 5% I 174
CUYCFF GRADE = .40 ZU30E, MIN, 67 = L.6u; # HOLES = 6

Y86 185 198 243 210 283 )
CUTGFF SRABE = .00 ZUT0B, MIN, BT = 2.00; & HOLES = 10

175 €79 i8¢ 204 248 273 6% f1r iy 127

SAMPLES AT IKDICATED *PEAK™ BRADE ARE HDT NECESSARILY CONTISNOUS,
IF SAWPLES EDITED, PEAK GRADE VALUES APPLY ON.Y TD SECECTED SAMPLES,

i}
o

FIGURE 8.5
PEAK GRADE SUMMARY FROM FILE STARDAT
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DEFINITION OF TERMS

FINITION OF OR R r

9.1 PHYSICAL PARAMETERS

9.1.1 Reserves

in this guide, a reserve will be considered simply as a guantity of material
estimated to be available for some current or future use. The modifying
terms used along with the word ''reserve' will define it more specifically.

An in-place ore reserve or simply ‘''ore reserve" will apply to the estimate
of the volume (area x thickness) of material, in the ground, which is char-
acterized by a given minimum (mining) thickness (Section 9.1.3) and a mini-
mum mineral content or value (Section 9.1.4) at that thickness. The material
within the ore reserve volume is defined as ore and expressed in estimated
tons of ore and average grade of contained mineral. The volume is converted
to tons by the tonnage factor, which is the density of the material, ex-
pressed in cubic feet per ton.

The average grade is expressed in hundredths (or thousandths) of a percent
U308 and may be converted to pounds of uranium by:

pounds U308 = tons ore x 20. x grade

An ore reserve may be additonally defined according to the method used in
caleculating it; examples: ‘'diluted" or '"undiluted" (Section §.1.8.2),
‘'"gecstatistical', '"area-of-influence', ''general outline', etc.

An extractable (ore) reserve is that portion of an in-place ore reserve
which is expected to be actually removed from the ground and be available
for mineral processing. It is also expressed in tons and average grade. A
recoverable (ore) reserve is the quantity of mineral from the in-place ore
reserve which is expected to be ultimately available in concentrate after
both extraction and processing have occurred. Recoverable reserves are ex-
pressed in weight of mineral product (tons or pounds of U308).

Up to this point, there have been no economic criteria attached to the term
"reserves''. Such criteria may be applied by further defining an ore reserve
as being '"profitably recoverable at a given market price and given pro-
duction costs', where the production costs may be ''forward costs' (all fu-
ture expenses from some given point in time) or ‘''economic recovery costs"
{(basically alil past and future expenses).

The term ‘'profit' may simply mean that the value of the mineral in the re-
serve exceeds the cost of producing it, or, the definition may be further
expanded by stipulating that a particular minimum rate of return must be re-
alized over the period of production. The ''value'" of the contained mineral
depends on the circumstances of sale to a buyer (Section §.2.1).

A discussion of the pros and cons of various definitions are beyond the
scope of this guide. The URAD programs are simply ''mechanical' methods of
estimating mineral quantities using certain rules and procedures. With the
appropriate physical and economic input parameters, results may be generated
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to fit a great variety of economic situations. However, the programs contain
no capability for analysing ''discounted cash flow rate of return'.

9.7.1.1 General Charactreristics of URAD Reserve fstimates
The ore reserves estimated by the URAD system fall into the ''measured', in-
dicated, and inferred'" or 'reasonably assured resource' categories.

They are based on the ‘''general outline' method, wherein an ore reserves '‘en-
tity'" is simply defined by circumscribing a real or imagined boundary around
the area within which the reserve will be calculated. Such a boundary is
usually placed such that it reflects, to the extent possible, the margin of
a mineral (or "ore") deposit or the separation of one part of a deposit from
another. The most critical regions are those around the apparent periphery
of the deposit where it must be decided how further out from the last 'sig-
nificant'! sample set the actual boundary is located. The definitions of t¢he
terms ! ore deposit', ‘'boundary', and "significance' of samples set vary
widely depending on the experience of the ore reserves analyst, the geologic
characteristics of the area involved, and the spacing of the sample assay
data.

The smallest ore reserves entity considered in URAD is a block (Section
7.1), which is defined both by a specific area value (in square feet) and by
those samples which are used in estimating the thickness and average grade
of ore within the area boundaries.

Reserves estimated by the general outline method are most likely to have a
higher reliabililty if the sample sets represent either truly random
spacings or, conversely, regular spacings. Therefore, care must be taken to
recognize 'biased" spacing of sampie sets, i.e. different 'density” of sam-
ple set spacing based on deposit characteristics.

It is not unusual to find that more sampling has been carried out, for exam-
ple, in higher grade or more accessible portions of a deposit than others,
and it is prudent to establish block outlines which take such situations
into account. If one area of a deposit has been sampled at 50-foot intervals
and another at 200-foot intervals, then each area should be analysed sepa-
rately and the relative reliablity of results accordingly recognized.

The methodoloy of reserves analysis {(and associated terminology) used in the
URAD ore reserves programs was originally oriented towards relatively thin-
bedded and approximately horizontal wuranium deposits of the bedded sand
stone type, with individual ore zones varying from around two to fifty feet.
However, it could be used with other types of deposits.

Evaluation of a reserve calculated by the URAD programs actually consists of
a two-phase analysis The first is the calculation of the reserve with the
restriction imposed by a cost-vs-value cutoff that stipulates that no mate-
rial which cannot support production operating costs will be included in the
reserve. The second is the overall analysis of the reserve calculated by the
first step to compare its tota! value with the total cost of production, in-
cluding all applicable capital costs. |f 'arbitrary' grade cutoffs are wused
instead of cost-vs-vaiue cutoffs, then the economic implication of the first
phase does not apply. In program SCOR, both steps are included; in programs
ORSAC and RESUV, the second step must be carried out by some other means.
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g.7.17.2 ‘In-place Reserves, Additional’

Estimates of ore reserves cailculated by ORSAC and RESUV are considered 'in-
place'" or ‘''‘geologic" reserves. These estimates do not include mining or
processing losses. However, for many studies, it is not feasible to take
such losses into account.

9.1.2 O0Ore Interval

An ore interval is represented by one or more contiguous samples character-
ized by mineral grades or values which are generally not less than some
pre-assigned cutoff (Section 9.1.4). Samples below cutoff may be included in
an ore interval only under certain conditons (Section 9.1.4%), however, the
average grade of the total interval must still be equal to or greater than
the cutoff.

The interval is assumed to be linear and roughly perpendicular to the local
mean plane of the mineral deposit. In addition, it must be at least equal in
thickness to the minimum mining thickness. An ore zone is the actual or in-
ferred projection of ore from one identified ore interval to another.

89.1.3 Minimum Mining Thickness

The minimum mining thickness is generally considered as the minimum thick=-

ness of material which can or will be physically be removed by the antic-
ipated mining method; it is determined both by the capability of availabile
equipment and methods as well as by cost considerations. Generally, the

""thinner" the minimum mining thickness, the more expensive the mining cost.

The minimum thickness may also be affected by mine safety considerations.
in large open pit operations, the minimum mining thickness is wusually not
less than 2 feet. Underground workings are usually 8 to 10 feet in height.
However, underground mining of thin, high-grade zones may be carried out by
'split'" shooting; first blasting out and removing either the ore or the
waste and then removing the other. This, of course, is more expensive than
blasting the entire face and removing the all the material together.

The determination of minimum mining thickness should somewhat reflect the
thickness of the available sample intervals on which the ore reserves esti-
mate is based. if samples are, say, a minimum of 10 feet in thickness, it is
not very practical to try to determine ore intervals at a minimum mining
thickness of 2 or 3 feet.

In any case, the minimum mining thickness is one of the most critical param-
eters in any ore reserve estimation. For programs SCOR and RESUV, it specif-
ically represents the minimum thickness which can be attained by an ore
interval. In ORSAC, it 1is the thickness to which samples are combined to
form the elements of the sample population to be statistically analyzed.

9.1.4 Ore Cutoff

The term "cutoff'", as used in URAD, is a preassigned or calculated mineral
grade or value, below which sample intervals are generally not included when
delineating an ore interval. '"Value' is defined here as the estimated dollar
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value of the contained or recoverable mineral represented by a sample ( or
an interval or an entire deposit). Intervals of material representing
grades (or values) below the cutoff are not included in an ore interval un-
less:

1. They are required to bring the interval up to minimum mining
thickness (Sections 9.1.3 and 9.1.8.1).

2. They lie between ore intervals, but are so thin that they could
not be physically or economically separated from the ore during
the course of mining {(Section 9.1.7).

3. They are included as upper and/or lower dilution {Section

9.1.8.2). .

The RESUV and SCOR programs provide two basic methods for assigning cutoffs.
In the ORSAC program, cutoffs are not assigned. Reserves are caiculated for
a spectrum of grade cutoffs, which are not determined by economic factors,
and the reserves at each cutoff are based on a statistically-derived grade-
tonnage distribution of an entire deposit; the desired cutoff is determined
independently of the program, and then the ORSAL results are checked to de-
termine how much ore is available at that cutoff.

9.7.4.1 Value-vs-CLost Cutoff

In programs RESUV and SCOR, a cutoff grade or value may theoretically repre-
sent the break-even point in cost versus value (of contained or recoverable
mineral) at which material may be extracted, carried to some given location,
and, optionally, processed.

This is based on the reasoning that it is not generally feasible to extract
a quantity of material which, when delivered to the point at which payment
is made, will not be at least equal in value to the total cost of delivery.
This is called a ''break-even' or ''marginal cost' cutoff principle and s
utilized in all cases (in URAD) when cutoffs are determined by cost versus
value. Programs RESUV and SCOR provide the option of calculating cost-
versus-value cutoffs based on economic data supplied as program input param-
eters.

89.1.4.2 Arbitrary Cutoff Grade
An "arbitrary" cutoff is one which is simply assigned without any neccessary
regard to economic relationships. Programs RESUV and SCOR provide the option
of submitting arbitrary cutoffs.

Additional discussions of cutoff are included in the Sections describing the
individual ore reserves programs.

9.1.5 Overburden Waste

Overburden waste is only considered in the SCOR open pit mode.
The term “overburden waste thickness' (or simply '"overburden thickness') is

used to define the distance from the ground surface to the top of the wupper
most ore interval defined in a sample set. '"Direct overburden' is the mate-
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rial, directly overlying the area defined by a block, which must be removed
during an open pit operation. In a SCOR open pit RUN, it is assumed that the
implied perimeter of the block area represents the base of the pit. The di-
rect overburden, in cubic yards, is calculated by multipliying the average
overburben thickness by the block area (not the ''ore area') and dividing by
27 - even though the average overburden thickness is based only those sample
sets having ore intervals.

"Total overburden' includes the direct overburden plus the backslope over-
burden (see below).

g9.1.5.1 "Backsiope Overburaen’

The term "backslope overburden' refers to the additional material which must
be removed to maintain a proper pit wall slope. In a SCOR open pit RUN, the
""'pit slope angle" refers to the acute angle formed by the intersection of
the base of an open pit and the slope of the pit wall, and the 'pit perime
ter length'" is the length of the outside perimeter of the area of the given
block. SCOR uses these two variables, in conjunction with the calculated av-
erage depth to the bottom of the lowest defined ore intervals, to estimate
the cubic yards of backslope overburden.

The backslope calculation inciudes the additional excavation needed for a
ramp which 1is 40 wide and slopes down at a 10 degree angle from the ground
level.

The backslope approximation function is developed as follows:

BKSLPF (A,Y,P) = (VI + Ve) / 27 where,

V1 = volume along the (linear) length of the perimeter,
Vc = volume needed to account for the net perimeter curvature.
VI =P x 1/2 &Y % X

Ve = 1/3 % 3,.14159 % X#%2 % Y

A = pit slope angle (degrees)
P = perimeter (feet) along base of pit
(i.e perimeter of block area)
Y = average total depth (feet) to base of ore
S = length of ramp = Y / sin(10.) feet
X = (Y x cot(A)) + (40 * S/P) (feet)

9.1.6 Mining Waste

A mining waste interval, as defined herein, represents material below ore
cutoff which lies between ore intervals ("inter-ore') and must be removed in
order to mine the ore; mining waste is calculated in tons. Two types of
waste ('"typel' and 'type2') are defined in the SCOR program and they have

121



DEFINITION OF TERMS

different connotations depending on whether an open pit or underground oper-
ation is being evaluated.

Waste materials removed during primary development (i.e. shaft sinking,

haulageway construction, and other '"access" operations) are not included as
mining waste.

9,.1.7 Minimum Waste Thickness

The minimum waste thickness is the minimum thickness of material below ore
cutoff which can be physically separated from ore intervals during mining
operations.

.
8.7.7.1 Underground

For wunderground operations, the typel mining waste is that material which
must be removed {(when mining thinly separated ore intervals) because it is
not sufficiently competent to stand in place even with support, or is
cheaper to remove than support. The typel waste {'stoping" waste) minimum
thickness may be less than the minimum mining thickness. An upper limit must
be placed on the typel thickness; this limit reflects the minimum thickness
of material, between more or less horizontal ore zones, which would be left
in place (with or without support) during ore extraction. The type2 desig-
nation is not used.

g9.1.7.2 Open Pit

For open pit operations, the mining waste is defined as any physically sepa-
rable material between ore intervals and may, optionally, be subdivided into
typel and type2 for costing purposes (Section 9.2.L.6).

The minimum typel waste thickness is automatically the same as the minimum
mining thickness., |If no type2 waste category is reguested, then all inter-
ore waste is categorized as typel.

However, when a '"minimum type2 waste thickness' is assigned, mining waste
less than this thickness {and equal to or greater than the minimum mining
thickness) is placed in the '"typel' category, and that greater than the min-
imum type2 thickness in 'type2'. The type2 waste option allows the charging
of lower waste removal costs to thick zones of inter-ore waste.

Example: if a deposit to be mined by open pit methods consists of
3 ore zones, with the uppermost zone 200 feet below the surface,
the middie zone 10 to 15 feet below the first, and the lowest 2 to
6 feet below the middle zone, then very large-scale earth-removal
methods and equipment would be used in stripping (at relatively
low cost) the overburden to the first ore zone, while the cost for
removing waste between the lowest two 2ones would be close to the
mining cost. The cost for removing the material below the upper
2one would probably be somewhere in between the two extremes.

The decision to treat type2 waste (as defined above) as an additional oper-
ating cost, as opposed to a primary development {capital) cost, is open to
question. |t depends largely on the mine operator's method of handling mine
expenditures and would mainly be affected by tax considerations.
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fn DRSAC, the minimum mining waste thickness is implied as the minimum min-

ing thickness as a result of the method used to determine the sample popu-
lation.

9.1.8 Dilution Thickness and Grade

Any cutoff mineral grade or value as used in the URAD ore reserve programs
theoretically represents some minimum limit below which, for some reason, it
is not desired to transport and process the materials comprising the given
mineral deposit {see also Section 9.2.4.6.). However, during the ore ex-
traction process, it is not always possible to exclude all the "sub-cutoff"
materials, some of which may become mixed with the '"true'" ore and cause the
resulting grade of the total extracted material to be lessened, or diluted.

Two types of dilution are considered in the URAD reserves programs. for both
types, ore intervals are tested after (as well as before) the diluting mate-
rial is added, and, if the diluted interval does not meet cutoff reguire-
ments, that interval is no longer considered as an ore interval.

9.1.8.1 Oiluting to Minimum Mining Thickness

In both the SCOR and RESUV programs, if one or more consecutive sample in-
tervals meet cutoff grade, but their combined thickness (Tc¢c) is less than
the minimum mining thickness (Tm), then the difference (Td=Tm-Te¢) is added
to Tc at a grade which is called the '"dilution grade'" (Gd), and the average
grade (Gm) of the total interval (Tm) is determined by:

Gm = ( (Te x Ge) + (Td x Gd) ) / Tm
where,
Gec is the average grade of the initial interval Tc

In program RESUV, the diluting grade (Gd) is an arbitrary wvalue

submitted as a program input parameter. In SCOR, it is deter-
mined by the actual grade of samples adjoining (above and/or be-
low) Tec.

9.1.8.2 Mining Oilution

In program SCOR, the option is also provided to add, both above and/or below
defined ore intervals, a specified thickness of sub-ore-grade material which
represents the average thickness of materials which are likely to be
unavoidably mixed with the ore and cause dilution of ore interval grades in
spite of all reasonable precautions. This type of dilution is generally
caused be either the type of mining method employed or by the physical char-
acteristics at the boundary between the ore host rock and the adjoining
waste material.

Some workers prefer the method of assigning an arbitrary dilution grade,
along with an arbitrary percentage which will be prorated to the total re-
serve after it is calculated. Example: with arbitrary dilution of 10 percent
at zero grade, a reserve of 100,000 tons of ore at 0.20 %U308 would be di-
luted to 110,000 tons at 0.192 %U308. While this method is simple and is
feasible in localities of long time mining experience, it is also sometimes
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used as a ''hedge'' against the possibility of strong recrimination if the
eventual ore production grade is lower than that of the original reserve es-
timate. if the latter situation arises frequently, it is better, in the long
run, to find out the actual cause rather than to gloss over it.

g.1.9 Protore

During the process of removing overlying material to reach targetted ore in-
tervals in an open pit operation, there may be a relatively low additional
cost for stockpiling (for possible future processing) some of the materials
which contain mineral values below ore cutoff grade, as opposed to simply
treating such material as compiete ''waste'. The relative costs invoived de-
pend on the removal methods and waste destination.

The SCOR open pit analysis provides an option to calculate the amount of ma-
terial ("protore') which may be available at grades below the ore cutoff
grade, but is equal or greater than some other specified grade, termed the
protore cutoff grade.

Protore intervals must meet the same minimum-mining-plus-dilution thickness
requirements as ore intervals.

Protore cutoffs, like ore cutoffs, may be arbitrary or based on cost vs
price considerations; this is further described in Sections 9.2.3 and 1&.

89.7/.9.7 Protore Processing Lost and Percent Recovery

When the protore option is specified, the estimated future cost per ton and
percent recovery for protore processing must be entered. These factors are
likely to differ sharply from those associated with the processing of the
ore estimated at the higher cutoffs.

-

9.7.9.2 Treatment of Protore in SCOR

in the SCOR program, protore is considered as simply as waste material which
may have some additional value. The in-place and extractable tons of protore
are calculated and listed, as well as the potential net value of the recov-~
erable protore pounds U308 determined on the basis of the protore processing
costs and recovery rates (Section 9.1.9.2). However, these do not enter into
the final reserve economic analysis. The cost of removing protore is assumed
to be the same as that for typel waste (Section $.1.7.2).

9.1.10 Mine Extraction Losses

In most mining operations, there is scme loss of ore due to unforeseen inac
cessibility or, in the the case of underground cperations, the neccessity of
leaving ground support which cannot be recovered. The percentage of the
total estimated in-place reserve which is expected to be eventually ex-
tracted from the ground is termed the ''percent extraction'.
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§9.1.11 Ore Processing Recovery

if an ore reserve is to be considered as ''recoverable'’, then the percentage
of the total contained mineral which will be available after processing must
be estimated. This is termed the percent recovery from ore processing , or
simply “percent recovery''.

9.2 ECONOMIC PARAMETERS

8.2.1 lintegrated Versus independent Operations

An operation is ''integrated" if both mining and processing are both consid-
ered as part of a single integral operation, and the end product is uranium
in concentrate. In an integrated operation, the mininig and processing func-
tions and facilities are usually controlled by a singie organization. Cutoff
calculations and value of ore are based on recoverabie U308.

An operation is ''independent' if the mining activities are completely sepa
rate from the processing function as, for example, when a mine operator
sells ore to a processing plant controlled by a different organization. In
this case, the end product is usually considered uranium in ore and value
and cutoff computations are performed accordingly. Processing costs and re-
coveries are generally not considered for independent operations.

9.2.2 Operating Versus Capital Costs

9.2.2.] Operating Costs

‘"Operating' costs are those which must directly be applied to each ton of
ore which is handled and are expensed accordingly. Operating costs include
(but are not neccessarily limited to) those for labor, materials, power,
fuel, royalties, insurance, and local ongoing adminstrative, technical, and
clerical activities.

9.2.2.2 Capital Costs

"Capital'" costs are those which must be essentially expensed before actual
ore mining and processing take place or in the early phases of production.
Such costs include {(but are not limited to) those for property acquisition,
exploration, construction of mine and processing facilities, and activities
neccessary to gain access to the ore, preparatory to mining, such as shaft
sinking and mine primary development.

Aside from good mine accounting practice, the primary reason for sharply
separating these two types is for investment and tax purposes; the timing of
the capital expenditures strongly affects the eventual profitability of a
mining operation.

Capital costs are generally applied "in toto' to an entire operation, and
then the breakout of cost/ton of ore for the various cost elements is made.
In SCOR, the capital costs should be determined by: 1) running a preliminary
ore reserves analysis on a prospective operation; 2) determining the magni-
tude of the operation and size and total cost of required facilities, 3) di-
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viding the total cost for each capital-cost element by the estimated reserve
tons, and; L) entering the capita)l costs on a cost-per-ton basis (see zlso
Sections 9.2.2.4 and §.2.4, and Section 14.3 - capital cost entries).

9.2.2.3 Mine-Mi]] Reclamation, Shutdown Costs

The methods used for expensing costs for shutdown and reclamation of mine
and processing facilities, as well as mill tailings, vary widely. Such costs
may be included as operating costs, capital costs, or partly as both. It is
up to the judgement of the ore reserves analyst to place them in the most
reasonable categories. They may be included in operating categories such as
direct mining, applicable indirect mining, or processing, or in appropriate
capital cost categories.

9.2.2.4 SCOR Cost flements

The cost elements described in Sections 9.2.3 through §9.2.5 are those which
are specifically required as input parameters to the SCOR program. These el-~
ements have been somewhat simplified for the URAD system but have been es-
tablished so that any applicable costs may be included in one of the
elements. |In program RESUV, total operating costs are as a single value;
capital costs are generally not included.

9.2.2.5 Preliminary fstimates

Mineral production costs are, of course, a function of the size and scope of
the mining and processing operations. The URAD ore reserves programs do not
have the capability of carrying out the type of analysis necessary to deter
mine the optimal size and capacity of production facilities and associated
production costs. Such a cocmputer mode! reguires a degree of size, complex-
ity, and availability of data which would be several orders of magnitude
greater than URAD.

However, by first using the URAD programs to obtain preliminary reserves es-
timates for a given deposit, the scope of operations may be more clearly de-
fined, and then additional RUNS may be made using cost data determined as a
result of the preliminary analyses.

9.2.3 Operating Costs

The following operating costs are identified in the URAD system and are used
in cutoff determinations. All unit costs are expressed in dollars per ton of
material (ore or waste) handled.

1. The ''direct' mining cost involves ail operations necessary for
extracting ore from the ground and loading it preparatory to
transportation, or '"haulage''. The amount of transportation cost
included in the direct mining cost varies according to the type of
operation. In an integrated operation where the processing facili-
ties are close to the mine, the direct mining cost may include the
moving of ore to the processing site.
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2. The "haulage' cost involves any required costs of transporta-
tion of ore from one specified point to another (unless such costs
are already included in the direct mining cost.

3. The "royalty" cost is the amount of money which must be paid to
a third party for production of the uranium. Methods of determin-
ing royalty pay ments vary considerably and are frequently quite
complicated. Most are based on the amount of mineral in ore or the
amount of mineral produced.

For the URAD programs it is necessary to make an estimate of the
average royalty that will be paid over the life of the operation
and then convert this in terms of average dollars per ton of ore
mined. Since royalties are generally most affected by the average
production grade over a reasonable time period, preliminary re-
serves analyses are useful to estimate the aver age grade of vari-
ous blocks (Section 9.2.2.5); these grades may be then used as a
basis for esimating the royalties.

L., The "ore processing cost' includes all ongoing costs for proc-
essing the ore to obtain uranium in concentrate.

5. '"Applicable |Indirect' costs include any other costs which may
be directly charged to the mining and or processing of the ore.
These may include local production taxes and any mine and/or proc-
essing plant reclamation expenses which are to be charged as oper-
ating costs.

9.2.4 Capital Costs

The following capital costs are specifically identified in the SCOR program
and must be expressed in dollars per ton of ore. In order teo do this, an es-
timate must first be made of the size and scope of the projected production
operations (Section 9.2.2.2 and 9.2.2.3). If <capital cost data are not
available or not needed for a SCOR RUN, they may be entered as zero values.

1. "Mine plant and equipment' costs are self-explanatory.

2. "Underground primary development' includes all costs required
to gain access to ore preparatory to underground mining. This is
only used in SCOR underground RUNs.

3. The "overburden removal' cost is considered a primary develop-
ment cost and is treated somewhat differently (in program SCOR)
than the other capital costs. Since the quantity of overburden
which must be removed is directly calculated by the program, the
cost is expressed in dollars per cubic yard and the total cost for
overburden removal is calculated within the program on that basis.
This cost element is used only for open pit RUNS.

L. "Processing plant'' capital expenses are self-expanatory.

5. "Other'" capital expenses may include any capital expenses which
are not specifically defined above but which the user may desire
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to include, such as property acquisition, exploration, mine and
processing site preparation, and any mine or processing reclama-
tion activities which are to be tresated as capital expenditures.

8.2.4.1 Inter-ore Mining Waste-Costs

Mining waste is defined in Section 9.1.6, and the costs for mining waste re-
moval are discussed separately here because there are several methods of
treating such costs. Program SCOR provides options for charging costs using
either of the methods described below. Mining waste removal costs are ex-
pressed in dollars per ton

1. The mining waste costs are sometimes included in the direct
mining costs, especially when there is sufficient backlog of expe-
rience, in mining a given type of deposit, to estimate the average
amount of waste which will be removed for every ton of ore mined.
In this situation the waste cost is said to be ''pro-rated" to the
mining cost. in estimating costs for '"split- shooting' underground
operations (Section 9.1.3), for example, one method is to estimate
the average ratio of waste to ore assuming mine workngs of, say, 8
feet in height; calculate the total cost for removing both ore and
waste; use a small (one to two feet) mininum mining thickness; and
consider the ore + waste cost as direct mining cost. Example: if
the ore-to-waste ratio is one ton of ore for every 3 tons of
waste, and the ore mining cost is $50 per ton and waste removal is
S10 per ton then the direct mining cost for ore mining would be
charged at $80 per ton.

When waste removal costs are prorated, they are implicitely in-
cluded in cost vs value cutoff calculations.

2. In other situations, it is preferred to separately estimate the
quantity of mining waste and charge its removal as a independant
cost element. In underground operations, the cost will depend pri-
marily on whether the waste must be brought to the surface or
whether it be simply moved into ''mined out' portions of the under-
ground workings.

Similarly, in open pit operations, mining waste removal costs de-
pend largely on the distance that the waste must be moved as well
as the size of equipment used. In addition, where ore zones are
separated by relatively thick waste zones (''type2' waste, see Sec-
tion 9.1.7), it is generally chea per to remove such waste mate-
rial than that (typel waste) which is between closely separated
ore zones. An identified typel waste mining cost should always in-
clude the cost of moving it to its destination.

When costs are assigned to specific waste types, such costs are not included
in the cutoff calculations but are applied to the economic evaluation of the
reserves as a whole.

When the SCOR protore option is in effect, the cost/ton for mining the prot
ore is included in the protore cutoff calculation (if the latter is deter
mined by cost vs price) and the typel mining waste removal cost is wused as
the protore cost.
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10.0 INTERACTIVE ENTRY

10.1 GENERAL PROCEDURES

Each of the programs require some '"interactive" (I/A) entry of program para
meters. For every I/A entry, a data request message (termed a ‘'prompt'!)

will appear and this prompt will clearly indicate the type of data needed.
The prompt will be immediately followed by an arrow (' -> ') or one or more
""framers', which are dashed line segments (---.~--) or (----.-), etc. En-

tries are made simply by using the console typewriter to key in the appro-
priate response immediately to the right of the arrow or (approximately)
under the framer (s). Some prompts only require a "Y" (for ''yes') or a ''N"
(for '"no') response. When the complete entry has been made for a prompt,
the RETURN key is pressed.

The arrow is used when data consist of either a numeric integer code, a Y or
N response, or an alphanumeric name. Framers are used for decimal numbers
or for multiple entries. A multiple entry is one where several values are
requested for a given prompt.

The framers will indicate the maximum number of significant digits and the
maximum number of places to the right of the decimal point (if applicable)
to which numbers may be entered. They will also have a reference heading if
such is appropriate. Examples are shown on Figure 10.1. Note that the nu-
meric entries need not be directly under the framers since the latter are
used primarily to apprise the user-operator of the general form of entry as
well as of how many entries are required, Even if the framer, as well as
the guide text material, indicates a certain number of digits to the right
of the decimal point to which a particular numeric value may be entered,
such numbers need not be entered if not applicable. Ffor example, a cost

value of thirty dollars may be entered as '"'30" instead of ''30.00". All
significant digits to the left of the decimal must, of course, be included.

Each prompt indicates exactly what options are available for a given entry
(or entries). The values are either specifically identified or a range of
of values is provided in brackets. Example " (>0, <50 ft)" indicates that the

entry values must be greater than zero but less than fifty (feet). Entries
outside the specified range or mistakenly-entered alphabetic characters in
numeric fields will be caught and the opportunity will be provided for re-

entering the values. A few basic guidelines are suggested:

1. For multiple entries under '"framers' be sure that each nu-
meric value 1is separated by at least one blank space, but do not
use any other ''separators' such as a comma (,).

2. Do not enter any numeric value with "imbedded blanks'', i.e.
the number "one thousand five hundred and sixty two point two
five'' must be "1562.25", not ''1562 .25, or "1 562.25" or '1562

25", etc. Any blank within a numeric value will cause it to be

read by the computer as 2 numeric values.

3. For numeric entries use only numeric digits and a decimal
point, if required. Do not use commas (,), percent signs (%),
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doltar signs (S), or any other non-numeric character, inciuding
plus (+} or minus (-) signs. No negative entries are required
for any of the URAD interac tive prompts.

4. Do not use quotes (') when entering file names or other alpha-
numeric data interactively. Keep in mind that the URAD procedures
for interactive data entry differ from those used in estab-
lishing the “UCON" file and edit instuctions discussed in Section
7.0,

5. There is no way for the programs to determine if file names
are correct or not. Therefore, after a file name is entered,
the opportunity is provided to examine the name and re-enter it,
if it is incorrect.

6. Keep the console keyboard in the "CAPS LOCK" mode during
/A entry. The URAD system assumes that any alphabetic letters
in data will be uppercase {('"A", not "a').

7. Most ''single-digit code' entries do not provide the option of
re-entry if they lie within the range of acceptance; such entries
should be made with care. "yt or ""N'' responses fall in this
category. Any numeric data entered under framers are automat-
ically displayed when they fall within their accep table range; if
an erroneous number s seen by the operator, the entire set (de-
fined by the given framer (s) may be re-entered.
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11.0 GENERAL PROCEDURES FOR RUNNING THE RESERVES PROGRANS

There are three ore reserves programs in the URAD system - RESUV, ORSAC, and
SCOR. These are discussed in Sections 12.0, 13.0, and 1L4L.0, respectively.
The description of each program includes:

1. General concepts and operations of the program

2. Optional features

3. How to run the program, including interactive entry procedures
L. Examples of output.

11,1 PRELIMINARY STEPS

Each program is run on a block-by-block basis and must access a UCON file
(Section 7.0) to process the appropriate sample data. Before running any re-
serve program, the following procedures should be implemented. The sequence
of the following steps may depend up on particular circumstances. For exam-
ple, it 1is assumed the work on steps 2, 3 and 5 will have been carried out
well in advance of the reserves analysis.

1. Review the applicable sample data, and wusing whatever means
available - preferably sample or drill hole location maps, and
cross sections - outline and compute the area of each block (Sec-
tion 7.1) for which a reserve esti mate is desired. For SCOR open
pit RUNs which will request a final reserve estimate and economic
analysis, the length of the perimeter of the pit base (Section
9.1.5.1) must be measured (or estimated).

2. Review the sample sets to be included in each block and insure
that they are available on one or more 'intermediate' UDAT files.
If not, run program URDAT (Section 8.0) to select the necessary
samples from the appropriate 'primary" (basic) UDAT files and to
create the intermediate file(s).

3. If the required sample sets are not in the primary file(s),
they must of course be entered (Sections L.0 through 6.0) before
any programs can be run at all.

L, Before establishing a UCON file, examine the sample sets to de-
termine the feasibility of using area number, hole number, and/or
coordinate control for selecting the assay sets to be included in
each block.

5. If the uranium deposit is ‘multi-horizonal", and it is desired
to analyse zones separately, determine which zone(s) are to be in-
cluded within each block and how samples within such zones are to
selected from the sample sets. For relatively flat-lying deposits,
elevation control (Section 7.6.3) can be utilized. For erratic or
steeply-dipping deposits, lithologic con trols (Section 7.6.4) are
more efficient, providing that lithologic data are included with
the sample sets and that the breakdown of lithologic is ade gquate
to select the desired zones.
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6. Determine if any of the samples need to be corrected for dise-
quilibrium (Sections 3.4 and 7.6.6) If so, obtain the equation
form and necessary coefficients. |If these are not available it
will be necessary to derive them before any further analysis is
carried out.

7. Prepare a UCON file (Section 7.0) and give it the name of the
standard default file "UCON' or some other file name. The block
identification rec ords (Section 7.3) contain the block number,
the area, and a title, if des ired. Make sure that each file iden-
tification record {contains the exact name of the intermediate
file on which the required data resides, and that names for files
which are not on the default disk drive include the device names
{"A'':, '"B:", etc.).

8. Review the standard and optional control parameters under which
the prog ram is to be run. These will be requested interactively
and it is useful to have them already written down, especially
when first Jlearning to use the program. The standard control pa-
rameters are described in Section 11.2,

9. Review Section 8.2 and determine where the output is to be gen-
erated. |f output is to be on a floppy disk, review the files
which may already exist on the disk. [f there is any material on
file QUTPUT that should not be wiped out, copy it to another file,
or use a different print-output file name. (File OQUTPUT is the
"default" file for all print-output from the programs. LPT! is the
name submitted for direct output to the printer.

10, If it desired to test just a few sample sets, consider placing
a limit on the number of sample sets or output lines.

11. Review Section 10.0 for the methods of the interactive data
entry.

11.2 RUNNING THE PROGRAMS - STANDARD INTERACTIVE ENTRIES

The following standard entries are not all necessarily listed in the order
in which they occur during program execution.

1. To execute any program, simply enter the name of the applicable reserves
program to the right of the systems prompt {example '"C:\>'" and press return.

2. A request will be made as to whether a printout of the assay data on the
current intermediate UDAT file is desired. This option should not be taken
unless there is some question on the data and the user-operator wishes to
determine what data are on the intermediate file(s) being processed. When a
considerable number of sample sets are involved, then it is wise to put a
limit on the number of lines to be output. See Section 11.3 for additional
information on the contents of the intermediate data file.

3. A request will be made for the name of the file on which the output is to
be generated.
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If results are to be output directly on the printer, make sure that the
printer is on and that the paper is properly positioned at the top of a
fresh page; enter "LPTI'" and press RETURN.

If results are to entered on the standard default file '"QUTCON", simply
press RETURN (do not enter any characters).

If results are to be entered on some file other than OUTCON, check once more
to be sure the file name is correct; if the output file does not reside on
the default disk drive, make sure that the device name ("A:", "B:", etc.) is
included.

Enter the file name, and press RETURN. An opportunity will be provided to
check the file name and re-enter it, if desired.

L, A request will be made for the name of the applicable UCON file. If the
UCON control data are on the default file "UCON', then simply press RETURN,
If on some other file, enter the file name and press RETURN. Observe the de-
vice name precautions. An opportunity will be provided to check the file
name and re-enter it if desired.

5. Additional standard initial requests will be:

-> Print~output control options for pagination, character width,
and line spacing. These are essentially as described for program
URDAT in Section 8.6.2; any variations are self-explanatory. For
programs RESUV and ORSAC, the only option is paper width; if less
than 14 1/2 inches, printing will be compresed.

~-> Detailed sample set summary listing. The short summary lists
the number of holes included, those rejected, the number excluded
by edit, the number meeting cutoff, etc. The full (detailed) sum-
mary lists the actual sample set identification numbers for each
category.

-> Name of user or operator (up to 20 characters).

-> Date (up to 8 characters; the forms XX/XX/XX or XX-XX-XX are
recommended, but any characters are allowed).

-> Title (RUN description) of up to 75 characters which will be
used on output headings.

-> Each program will then have a series of requests for RUN pro-
gram control and program parameters: these are are described under
the sections for the appropriate programs. When first running the
programs, it is wise to list the prospective options and data en-
tries on paper before executing.

11,3 _CONTENTS OF THE INTERMEDTATE DATA FILE

In Section 8.5.2, the data elements and formats of the intermediate UDAT
files are described. When the option is taken to ''dump" the data from an
intermediate file during an ore reserve RUN, the data from each sample set
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are listed as shown in Figure 11.1, which shows output from a wuranium-only
sample set and a uranium-vanadium set.

11.3.1 Intermediate Data Header Qutput

The sample-set header data are dumped in three lines. Each variable is pre-
ceded by an alphanumeric abbreviation which defines the record. These are
explained in Section 8.5.2.2 and will not be repeated here. Most of the data
have been discussed in detail in Sections 4.0 through 6.0. The area,
sample-set, and property codes (A#, H#, and P#) are placed within double as-
terisks ('®x"),

Some data need further explanation, especially if they are affected by any
edits which may take place when running URDAT.

"DSM', the total depth sampied, is always the same as the origina! value en-
tered for "depth sampled' in either barren or non-barren gamma-log data. If
the original data were non-gamma-log data, it is the depth to the bottom of
the last sample interval. For any barren sample-set which originaily did not
have any entry for depth sampled, it 1is set to zero. For non-barren
gamma-log data which originally did not have an entry for ''depth sampled",
DSM is set to the bottom of the last (lowest) ‘nterval, and then that value
is set to negative. Any DSM which is zero or negative is '"'undefined'.

"DPO" is always the depth from the original collar elevation to the top of
the first sample interval. For barren holes, it is set to zero.

"EL" is always the collar elevation of the sample set.
"PE" s always set to the elevation at the pit surface if a “depth-to-pit-

bottom' was originally entered in the sample-set data. If not, it is set to
-9999 (undefined).

"E1" is always initially set to "EL'" in URDAT. If a sample set is subjected
to a lithologic and/or elevation edit, E1 is reset to the top of the 'edit-
interval', The edit-interval is that portion of the original sample set

which remains after the edit is carried out. E1 is considered as the ‘Y“work-
ing' elevation of a sampie set.

"E2'"  is always set to the elevation implied by EL and DSM, if the latter is
positive. If DSM is undefined, then £2 is set to -9999 (also undefined).

Whenever a sampie set subjected to a lithologic and/or elevation edit, E2 is
set to the bottom of the edit-interval if the latter is defined. If the bot-
tom of the edit interval is undefined, then E2 is left (or set) to -9999.

"DPC" is originally set to DPO, but if a lithologic and/or elevation edit
cuts out any of the wupper portion of the sample set, it is reset as the
depth from E1 to the top of the first sample of the edit-interval.

"1C2" always reflects the status of the sample following the most recent
edit.

Note: When SCOR is run in the open pit mode, with no edits, the
working elevation of any sample set having a defined pit elevation
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is automatically set to that pit elevation, and any sample inter-
vals originally above that position are deleted.

11.3.2 Sample interval and Lithologic Data

Sample interval data are listed horizontally and sequentially, from left to
right. There are 6 intervals per line for uranium-only data, with each in-
terval represented by depth and grade %U308. There are four intervals per
line for uranium-vanadium data with each interval represented by thickness,

grade %¥V205, and grade %U308.

The actual grades are the same as those appearing in the URDAT output list-
ing, but may sometimes appear to differ by 0.01 %U308 because of output roun
ding probiems; they are only listed to the neares hundredth of one percent.

Any lithologic codes and depths are also 1listed horizontaily and sequen-
tially from left to right.
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{Exaaple of yranius - vapadius data;
*Ci3%=V *Cid"=] *NDAT"=4 "IQC"=4 "ID@"=0) $3*AR-HE-PE*=VVV TEST 2 VDATA &3
*NC-EC*= 4000, 5000, "EL-PE*=11000,510850.5 "DPD"= 400, 0 ‘DSH'- 443,
"WTE*= 100, *IC2*={ *E1-E2*=1100¢,510835.0 'DPC" 400.0 "Na-NL*= 20 O

FT-1V205-18308(1), (2) (3) ETC SEQUENTIALLY FROM LEFT TO RIBHT.

1.00- 1.94- .05: o1-" .02! 5.00- 2.00- .04 2,00~ 5.55- .10!
2.00- .30~ .15 2 00° ..00- 02! 10,00~ .03- .0iF .50~ 1.00- 201
5.00- 4.00- .04 4.00- 5.55- .50 2.00- .02- .02! 2.00- 2.00- .0i!
10.00- .20~ .01 .50- 5.00- .25! 1.00- .10- . 20 2.00- 1.00- 50!
2.00- .f0~ .020 2.00- 2.00- .53 10.00- .20- .O0fF .50- .20- 02!

- ——— o

{*Barren® sample set}
*C13°=2 *C14*=0 °NDAT"=t *IQC"=7 *10Q*=0 32"AR-HE-P#"=ARA TESTAI URDQT 1
*NC-EC*=  5000. 5000, "EL-PE*= 7000.35 6850.5 "DPD*= .0 "D5M" 0
*WTB*= 100, *1£2°=1 °E{-E2°= 7000.5-9999.0 "DPC*= .0 "NA-NL'= 0 0

(Exasple of uranxut—unly data)
"C13%=4 *Cl4"=] *NDAT*=3 *[dC°=4 "10Q"=0 s¢*As-H#-P#*=(CC TEST & URDAT &3
"NC-£C"=  78%0. 9198, “EL-PE*= 7211.0-9999.0 'DPQ'-ISBS 0 ‘DSH"SISS
"WTB*= 100. *IC2°=1 *E1-£2"= 7211.0 2026.0 *DPC*=1583.0 "NA-NL"= 83

FT-2U308(1), FT- zuzue(:n, ETC; SEQUENTIALLY FRON LEFT T0 RIGHT,
50- 010 .50- o= .01 .50~ .00 ,50- .02

——————

- e

' .50- -0
50 .04 .50 .lll .50- .09 .50~ 00. 50- .02t .50~ .0
J50- .03! .50 .02! .50- .08 .50~ .01% .50- .04 .50- i3t

o .50- .931 .50- .4&! .50~ .47 .50~ .51! .50~ .012 .50~ .07
50- o100 .50- .09% .50~ .22! .50~ .42} .50- .36 .50- .38
booW90- L2510 .80~ .09 (S0~ .04 (50~ .06 .50- (020 .30- 03¢
;.90 .03 .50- .031  ,50- 061 .50~ (60 .50- 1.880 .30- 2.95¢
booW30- 3450 .50- 3.420 L50- 373 W50~ LLSTH O .50- L4400 L50- .05
booW30- J000 J30- L0117 .50~ .01% .50~ J0fF .30- L0011 .50- .00)
v .30~ .0f1 .50~ .00F .50- .O1F .50~ .O3F S0~ .11F .50~ QTS
foo.90- 820 (50- .93 .50~ .56 .30~ .83F .50- l.9&% .30 1, Ob.
b50- 10300 .50- 1.40! .50~ .48 .50~ 1,370 .50- 2.220 .50-

i .50- 280 .50~ 1.52F .90~ 1.43F .50~ .00¢ .50- .13 .§0- .05'
.50~ 100 .50~ .00¢ .50~ 03! .50~ .00 .50~ .Of!

FIGURE 11.1
PARTIAL LISTING FROM "'DUMP" OF AN INTERMEDIATE UDAT FILE
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PROGR

12.1 GENERAL CONCEPTS AND OPERATIONS

Program RESUV (Reserves for Uranium and Vanadium) is designed to calculate
uranium and, optionally, vanadium reserves for predetermined underground
blocks. The blocks are first outlined as described in Section 7.1. After
blocks, block areas, and associated UDAT intermediate data files have been
defined in the appropriate UCON file (Section 7.0), RESUV is then executed
and all control parameters are read interactively,

The parameters include: title of run, minimum mining thickness, minimum
waste thickness, wuranium and vanadium dilution grades, tonnage factor, the
type of cutoff option desired, and depending on this option, either wuranium
grade cutoff (s) or mineral value(s) and production cost(s).

RESUV then processes the sample data and calculates reserves for all blocks,
one cutoff at a time. There may be up to seven cutoffs at which reserves are
calcutated (for each block) depending on the control parameters submitted.
The cutoffs are based on either arbitrary uranium grades or production cost
versus contained mineral value.

For each cutoff, the procedures are as follows. Each sample set chosen by
the UCCN controls for the given block is analyzed to determine the thickness
of 'ore' represented by the set. ''Ore" (Section 9.1) is defined as material
which will need minimum thickness and cut- off requirements. Samples are
grouped into '‘preliminary' intervals which may consist of one or more sam-
ples meeting grade cutoff requirements,.

I f such zones do not meet minimum mining thickness requirements, then suffi-
cient material is added (at the dilution grades) to bring the interval up to
minimum thickness, such zones are further tested against the cutoff and if
they meet cutoff reguirements, they are included as ‘‘ore''; otherwise they
are rejected. No additional dilution is made.

Example: if grade cutoff, minimum mining thickness, and uranium
dilution grade have been submitted as 0.20 %U308, 8 feet and 0.02
%U308 respectively, an interval of 6 feet @ 0.25 hundredths would
be diluted to 8ft. @ 0.238 %U308 and would pass the cutoff test.
An  interval of 4 ft. @ 0.20%U308 would be diluted to 8 ft. @ 0.11
%U308 and not be included as an ore interval.
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All ore zones defined in a given sample set are combined to obtain a total
thickness and average grade of ore represented by the set. When all sample
sets for a given block have been processed at a given cutoff, the thickness
and average grade of that portion of the block which contains ore is deter
mined by:

Tb = S{Ti}/N (i=1-N), and
Gb = S{TixGi}/S{Ti} (i=1-N)
where,

N = total number of sample sets containing ore zones,

i = an individual sample set,

${Ti} = summation of thicknesses of all ore intervals,

S{TixGi} = summation of grade x thickness of all ore intervals,
Tb = average thickness of ore in the block,

Gb = average grade of ore in the block.

The "'ore area' (AREAD) of the block is determined by:
AREAO = AREAB x N/Nt
where,

AREAB = the tota) block area,
Nt = total number of sample sets in the block.

Total tons of ore {(TNb) and total pounds of U308 (LBb) in the block are de-
termined by:

TNb = Tb x AREAQO / TF , and,
LBb = TNb x Gb x 20.
where,

TF = the tonnage factor in cubic feet per ton.

The reserves and associated factors are (optionally) printed after reserves
for a given cutoff have been calculated for each block. When all blocks have
been processes for one cutoff, then the next cutoff is analysed. When all
cutoffs have been analysed, a summary of reserves at each cutoff is printed.

The reserves are considered in-place reserves with no dilution except that
needed to bring ore intervals uo to minimum mining thickness.

12.2 RESERVES-ANALYSIS—OPTIONS

~

There are four main options in running RESUV; these depend primarily on the
type of cutoff desired. Option 3 is the same as option 2 except for the
method of handling vanadium values. Option L is the same as Option | except
that vanadium is incliuded in Option &4.
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12.2.1 Option 1

Reserves are only calculated for uranium. The cutoff is an arbitrary uranium
grade which is submitted as a program control parameter. Up to 7 cutoff
grades are permitted for one run. The grade may be entered to the nearest
one thousandth of a percent U308.

12.2.2 Option 2

Reserves are calculated for uranium and vanadium. The cutoff is determined
by a comparison of total production operating cost with the value of uranium
and vanadium represented by the samples, i.e. the cost (C = total cost per
ton) for producing a ton of ore versus the estimated combined value of ura-
nium and vanadium in that ton. The latter is determined by:

Value (V) equals pounds per ton times value per pound, or
V= ((Gu x Pu)l + (Gv x Pv)) x 20.

where,

Gu = uranium grade,

Pu uranium price per pound U308,

Gv vanadium grade,
Pv = vanadium price per pound U308.

]

(The factor 20. is used since grades are expressed as percentages) .

For any interval comprising one or more samples, V (Value per ton) is com
pared against C {cost per ton); if C is less than V, then the interval meets
cutoff requirements. The production cost per ton and uranium and vanadium
prices {in dollars per pound) are submitted as program control! parameters.

Note: In this option and Sections 12.2.3 and 12.2.4, a wvanadium
dilution grade is used in the same manner as the uranium dilution
grade described in Section 12.1.
Up to 7 entries each may be made for cost, uranium price and vanadium price.
However, all combinations of these parameters are run for each block and the
total number of combinations may not exceed 50; i.e:

# costs x # U prices x # v prices cannot be greater than 50.

{f entries are made such that the number of combinations is greater than 50,
the program will automatically terminate with an appropriate message.
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12,2.2.1 Calculation of Vanadium Grades
in Qption 2 vanadium grades are calculated as a function of the wuranium
grade. The function equation may be one of the two following forms.

V =a + bU + cU%%2 + duU**3, or

LOGe (V) = a + b x LOGe (U)

where,
V = percent V205
U = percent U308

a,b,c, and d = appropriate coefficients.
The coefficients must be determined previously by statistical evaluation of
the relationships between uranium and vanadium grades. The methods are more
or less the same as discussed for disequilibrium factors (Section 3.4).
If Option 2 is selected, RESUV will request the coefficients to be entered

interactively as part of the program control parameters.

12.2.3 Option 3

Option 3 is exactly the same as QOption 2, except that actual values for
vanadium are used. Therefore, this option may only be run on sample data
which includes vanadium assays, i.e. were originally entered in the contig-
uous bimetal format (Section 6.0).

In running this option, this program will be terminated if assay sets are
encountered which contain no vanadium entries.

12.2.4 Option &

In this option, reserves are calculated for both uranium and vanadium, but
the cutoff is based on an arbitrary uranium grade. Only the uranium cutoff
grade is used to determine ore zones; the vanadium reserves are calculated
from vanadium assays associated with the uranium grade which meet cutoff re-
quirements. This option should also be run onily if the sample set data con-
tain vanadium assays.

12 RUNNING THE PROGRAM — INTERACTIVE INPUT REQUEST

12.3.1 Standard Initial Entries

Program Name: Enter "RESUV' to the right of the systems prompt; i.e.
"C:\> RESUV",
Other standard entries are as described in Section 11.2.

When RESUV is executed, the sequence of program-specific interactive entry
requests (denoted below by '"->'" ) is as follows:
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12.3.2 For All Options

->Title of Run; This is a title or run description of up to 75 characters
that will be used for output headings.

=>Minimum Mining Thickness; Section 9.1.3; up to three significant digits;
to the nearest tenth of a foot; must be 1 foot or greater.

->Minimum Waste Thickness; Section $.1.7.1; up to three significant digits;
to the nearest tenth of a foot; must be 1 foot or greater.

->Tonnage Factor; Section 9.1.1; up to L significant digits; to the nearest
hundredth of a cubic foot per ton; may not be 0.

->Uranium Dilution Grade; Sections §.1.8.1 and 12.1; up to 3 significant
digits; to the nearest one thousandth of a percent U308; may be 0, but not
greater than 0.20 %U308.

->Reserve~-Analysis Option; Section 12.2; enter 1,2,3 or 4; may not be 0.

12.3.3 Options Depending On Reserve-Type

The following reguests wil

| depend on the Reserves-Analysis option chosen
{(just above, and Section 12.2)

12.3.3.1 Option ]
->Number of Uranium Cutoff Grades; Section 12.2.1; may be up to 7.

->List of Cutoff Grades; entries for the number of grades entered above; up
to L4 significant digits; to the nearest one thousandth of a percent U308; no
0 entries.

12.3.3.2 Option 2

->Number of Production Costs to be Evaluated; Section 12.2.2; up to 7.
->List Production Costs; Section 12.2.2; may be up to 7 total production
costs; number of values will depend on previous entry; up to 5 significant
digits; to the nearest one hundredth of a dollar; no O entries.

->Number of Uranium Prices to be Evaluated; Section 12.2.2; may be to 7.
->List of Uranium Prices; Section 12.2.2; may be up to 7 uranium prices;
number of values will depend on previous entry; up to 5 significant digits;
to the nearest one hundredth of a dollar; no 0 entries.

->Number of vanadium prices to be Evaluated; Section 12.2.2; may be to 7.
->List of Vanadium Prices; Section 12.2.2; may be up to 7 prices; number of
values will depend on previous entry; up to 5 significant digits; to the

nearest one hundredth of a dollar; no 0 entries.

->Type of Vanadium Ratio Equation. Section 12.2.2.1; enter 1 for polynomial
and 2 for exponential.
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->Coefficients for Vanadium Ratio Equation. Section 12.2.2.1; enter coocef

ficient as indicated. If coefficients are zero, enter O.

12.3.3.3 Option 3
The entries will be exactly as for Option 2 except no reguest will be made

for vanadium ratio coefficients.

12.3.3.4 Option 4
The entries will be exactly as for Option 1.

12.3.4 Vanadium Dilution Grade

|f Options 2, 3, or 4 are chosen there will be the entry:
->Vanadium Dilution Grade; Note - Section 2.2.2; up to 3 significant digits;

to the nearest one thousandth of a percent U308; may be 0, but not greater
than 0.50 %Vv205.

12.3.5 Output Options

->; Enter O for block-by~-block and Summary results, or 1 for summary re-
sults only.

Figures 12.1 and 12.2 illustrate examples of the output from RESUV.
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TEST On 5 BLOCKS, URANIUM-ONLY CALZULATION (TYPE RUN = 11,

CUT-OFF BRADE .05 NIN THICK 8,0 MASTE THICK 2.0
BLOCK TOTAL ORE TOTAL AREA NINABLE AREA  AVG MINING BLOCK AV6 BRADE  POUNDS U306
NUMBER  HOLES  HOLES OF BLOCk AT CUTOFF THICKNESS TONNAGE U308 I ORE
BY1 7 5 100000, 71428, .3 210857, 6 6B6368,
i 5 L] 200000, 16000¢. 5.3 338000, A7 1788384,
BV3 b ] 50000, 33333, 3.0 BOOOC, .18 2B632%
Bv4 it 12 250000. 214285, - 17.2 245236, .2 1052707,
BVS 15 10 100000. bbb, 5.9 44222, .10 972947,
TOTALE 4 5] 545744, 3.7 1116318, .21 4786734,

HDLES ABOVE CUTOFF - 35

TEST 2 TEST3 TESTS TEST & TEST 2 TEST 7 TEST 9  TESTI0 TESTI1  TESTI3
TESTi4  TESTIS  TESTLS 202 207 214 216 204 243 214

201 215 e TEST 1 TESTE 126 128 129 TesT3 TesT 4
TEST S TEST o TEST 7 TESTIO  TESTH!

CUT-OFF GRADE .10 RIN TRICE 6.0 BASTE THICK 2,0

BLOCK TOTAL DRE TOTAL AREA MIMABLE AREA  AVE NINING BLOCK AVo GRADE  POUNDS U308

NUMBER  HOLES  HOLES OF BLOCK AT CHTDFF THICKNESS TOMNARE U308
BY1 7 5 100000, 71429, 2.5 140381, 20
Bv2 H 4 200000, 150000, 36,1 385333, 20
BVl [ 4 50000, 33333, 26.1 58056, .22
Bud 14 1¢ 25000¢. 178371, 14.4 172024, 27
BVS 15 b 100000, 40000, 11.8 RIRASH 1.52
TOTALS &7 2 483333, 2.4 787127, W27

HDLES ABOVE CUTOFF - 2§
JEST 2 JESTY TESTS TEST o TEST 2 TEST 7 TEST @ TESTIO TESTL1  TEST{I
TESTi4  TESTIS  TESTis 202 203 €216 204 213 204 215
216 TEST 1 TVESTBZ 126 128 12§ TEST 4 TEST o  TEST(

------- detailed results for .15, .20 and .25 IUJUB oajtted tc save space ----—------

SUMMARY OF RESERVE COMPUTATION

CUT-0FF TONS AVE BRADE POUNDS Y308

.05 1116318, .21 4786735,

AU 87127, W2 4293940,

. 474825, .37 392711,

.20 324452, A5 2946119,

25 2nn. 94 2455328,
FIGURE 12.1

EXAMPLE QUTPUT FROM PROGRAM RESUV
URANIUM-ONLY RUN. (RUN-TYPE = 1)

I¥ DRE
S69500,

4293940,

HAX
ELEV

69989,

5630,

HAX
ELEV

6988,
8978,

8951,
5628,

1L
ELEV

6Bt4.
6873,
4891,
1725,
175¢.
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TEST Ok FIVE BLOCKS, USINE URANIUM-VANADIUM RATIC (TYPE RUK = 21,

BININ U= COMKINED METAL VALUE CUTOFF- 80.00 URANIUM PRICE- 35.00
CUTOFE THIZE - 6,08 TONNASE FACT ~15.00  ~==--
V20S = 0oy +{ S.0000U308 40 L0000U30BSE2 +( ,000}1U30BELS

BLOCt  TCTA.  ORE  TOTAL AREA  MINABLE AREA GVG BLOCK  AVG GRADE

NUMBER WOLES HOLES  OF BLOCK AT CUTOFF THICK TONNAGE  U3DB

BY3 ? § 1006000, 71428, 31.2 £T7443. .19

By2 5 4 200000, 160000,  3B.0 403333, W21

BVl 6 4 50000. 33333, 2.5 w2, W28

B 14 12 230006, 214286, 11,5 163890, 3

EVS 15 10 1000600. b6b67. 9.3 41111, .19

T0TALS 47 35 545714, 23,1 839500. 2
ES ABDVE CUTOFF - 35 {Hole Nuabers Omsitted!

FIkIMIYUM COMBINED METAL VALUE CUTOFF- 80,00

CUTOFF Thilr - by TOMNAGE FACT -15.00 om—n-
V205 = L0000 +( 5.0000U308 +¢ .000)U308382 +( ,000)U308333
BLOC:  TOYAL  ORE  TOTAL AREA  MINRBLE AREA AVG  BLOCK  AVD BRADE
NUMBEF HOLES HOLES  OF BLOCK AT CUTOFF THICK TONNABE U308
B! 7 3 10009u. 71429, 32.2 15331 .21
Yo S 4 200000, 160000, 34 LERITTTYE 222
By b 4 50000. 33333, 20.6 45813, .29
Bt 14 ¥4 25000¢. 24286, 10.8 153571 W32
BYS 15 1A 100000. 86667, 9.3 A1LLL t.19
LG I 545714, 20.9 780516, .28
HOLES ABOVE CUTOFF - 35 {Hole Numbers Om:tted:

URANIUM PRICE- 35.00

PARE 1
VANADIUM PRICE- 5.00
POUNDS U308  AV6 GRABE  POUNDS V205
IN ORE V205 IN ORE
673538, 95 3367456,
1667049, 1.03 8335243,
268279, 1,28 1341364,
1016588, 1.56 5116381,
975334, 5.93 4876672,
4600789, 1.37 23037400,
VANADIUK PRICE- 3.00
POUNDS U30E AVE GRADE  POUNDS V205
IN ORE V205 IN {RE
629861, .03 3148407,
159910¢. .09 7995506,
263212, 1.4 1716062,
990123, 1.62 4973890,
97534, 5.9 487647:.
4457452, 1.47 22311540,

Detarlec Results Of Various Combinations Omitted In Illustration to Save Space

KINI®IU™ COMEINED METAL VALUE CUTOFF-106,00
CuTCFF TeiCr - 6.0(

URANIUN PRICE- 25.00
TONMAGE FACT -135.00

VAKADIUN PRICE- 3.00

V205 = Lp00 44 5,0000U308 +( ,000)U30BIL2 +! ,0001U308IS3T
BuGlr  TOTAL  ORE  TOTAL AREA  MINABLE AREA AVE  BLOCK  AVE GRADE  POUNDS U3DE  AVH GRADE  POUNDS V203
NUMBER HD.ES HOLES  OF BLOCK A7 CUTOFF THICK TOKNAGE U308 Ik ORE V205 IN ORE
BVi 7 ] 100000, 71428, 20,3 94857, .26 494530, 1,28 2472645
BVZ 5 4 200000, 160000,  25.B 274647, .25 1391658, 1.27 6958297
BVl [y 4 50000, 33333, 17,5 188e¢. .30 232957, 1.50 1464783,
BV4 14 10 25009¢. 178571, 9.2 10954, .39 854251, 1.95 4271264,
BYS 15 5 100000, 33333, 12,5 27778, 1.3 945125, 8.51 4725626,
TCTALE 47 28 76667,  17.2 S4T714, .36 3418523, 1.7% 19592620,
HOLES ABOVE CUTOFF - 28 (Hole Numbers Dm:tted)
SUMMARY OF RESERVE COMPUTATION NIN THICK 6,00
CUTOFF u3ne y205 TONS AVE BRADE  POUNDS U308 AVE GRADE  POUNDS V205 1 VALUE
$ VALUE PRICE  PRICE U308 ¥205 {$1000)
80.0¢ 35.00 5.00 839500, 27 4500785, 1.37 23037400, 274215,
80,00  35.00  3.00 780514, 29 4457652, 1.47 22311540 222952
Be.0C 25,00  S.00 760516 29 4457652, {.47 22311540 222999,
8u.0v  25.0u  J.00  4BbIS7 .3l 4304226, 1,57 21521130 172189,
100,09  35.00  S5.00  74051p .29 4456350, 1.47 22305020 267497
100,00 35.00  3.00 486357 .3 4304226, 1.57 21521130, 2152t
100,60 25,00  5.00 486357 W31 4304226, 1.57 21521130, 215211,
100,00 25,00 .00  S47714 6 3918523, 1.78 19592620, 156741,
FIGURE 12.2

EXAMPLE QUTPUT FROM PROGRAM RESUV

URANITUM-VANADI UM RUN (RUN-TYPE

2)

HAL
ELEV

LI
ELEY

700&.
70142

7001,
7211,

J0u,

7241,

Hik
ELEV

1755,

kN
ELEV

692,
6308,
6923,

ivve

1787,
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13,1 L_CONCEPTS AND OPERATION

Program ORSAC (Uranium Ore Reserve Estimation by Standard Methods and Com-
puter) is designed to calculate uranium ore reserves for predetermined
blocks using a throretical statistical model. Each block consists of a total
volume defined by an assigned area and the average of the total thickness of
mineralized material in each sample set. The mineralized material is defined
by an initial minimum grade cutoff (usually 0.01%U308). The grade of mate-

rial within the total volume are "fit' to a log on normal distribution and
the fractional tons and average grade of material in the block available at
cutoffs of 0.01 %U3U8 to 0.60 %U308 are calculated. A detailed description
of the theoretical concepts of the ORSAC method is available from RME-183
(Section 1.2).

The blocks are first outlined as described in section 7.1 and then a UCON
file (Section 7.0) must be prepared to identify the block area and the ap-
propriate sample data to be processed for each block.

Review Section 11.0 before running the program.

Since the results from ORSAC are most reliable if the total sample popu-
lation of a deposit is included in a block, it is best not to truncate Ilow
grade portions of a deposit or to break up continuous portions of a deposit
in defining the blocks. However, if the total deposit is actually comprised
of several smaller integral mineralized entities, each such entity should be
analyzed separately.

ORSAC has proven especially effective in obtaining reserve estimates where
relatively sparse sample data are available and/or if sample points are far
apart. It generally provides better results in analyses for underground de-
posits than for deposits which will be mined by open pit methods, primarily
because of the lesser mimimum mining (combining) thickness required, and
also, possibly, because the original distribution of mineral values in shal-
low deposits has been altered by considerable remobilization.

in addition to the ''standard initial parameters' Section 11.2), the program
input parameters include ‘''combining' thickness, initial minimum cutoff
grade, tonnage factor, and, optionally, an additive constant "ALPHA1" (Sec-
tion 16.0) used in the statistical analysis. There are several ways of com-
bining the sample data (Section 13.3.1), and several output options are
provided (Section 13.3.2).

For each block, ORSAC processes all the sample sets provided by UCON, com-
bines consecutive samples in each set into an interval of minimum mining
thickness, and determines the average grade of that interval. [f the average
grade is equal or greater than the assigned initial cutoff grade, the inter-
val is considered as part of the representative sample population of the
total volume of material and is saved; otherwise it is rejected. |f the last
interval graded is less than the minimum mining thickness, it is expanded to
the minimum thickness by combining with zero grade material. The total
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thickness of material above cutoff represented by the sample set is calcu-
lated.

When all sample sets in the block have been processed, the average grades of
all intervals that have met cutoff become the elements of the sample popu-
lation on which all statistical analysis will be performed. Figure 13.1 is a
listing of the combined intervals.

These grades are arranged into ascending order and the 10th, 50th, and 90th
percentiles are calculated {(Note: this differs from the discussion in Sec-
tion 16) which refers to the 20th, 50th, and 80th percentiles.).

The additive constant ALPHA is caiculated for the transformation:
X = L0Ge(z + A) (Section 16).

The calculation should be such that the value of ALPHA should be egual! to or
greater than 2zero. Negative skewness of the assay data may sometimes cause
ALPHA to be computed as a negative value. Therefore, an option is provided
to enter a program parameter -- ALPHA1 - (Section 13.2.3) which will be sub-
stituted for ALPHA if a negative value for ALPHA is computed. If no value is
submitted for ALPHA1l and ALPHA is negative, ALPHA is set to zero.

The arithmetic mean, standard elevation, variance, skewness and kurtosis are
calculated.

The grades are then converted to the logarithmic {(to the base e) values by:
G1 = LOGe (G+A)

where,

G = original grade,

A = additional constant ALPHA (or ALPHA1),
Gl = logarithm of the original grade.

The statistical parameters of the logarithmic values {mean, standard direc-
tion, variance, etc) are determined and a chi-square test is applied to the
converted grades to determine their goodness-of-fit to a log normal
destribution (i.e. a normal distribution of the logarithmic values).

Sichels t-estimator of the mean is determined and the ''fractional' tonnage
and average grade at cutoffs from 0.01 to 0.60% U308 are calculated and op-
tionally printed. The statistical parameters of the arithmetic and
log-normal Ydistributions are printed as well as the results of the
chi-square test. Figure 13.2 shows an example of the <c¢hi-square test re-
sults.

The "actual' estimated tons and average grade at each cutoff are then calcu-
lated and printed; an example is shown on Figure 13.3.

When the last block has been processed, a summary of estimated reserves for

all blocks in the given run are presented at cutoffs of 0.01 to 0.60 percent

u3o8.
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13.2 PROGRAM _INPUT PARAMETER

13.2.1 Combining Thickness

The combining thickness chosen for a run should approximate the minimum min-
ing thickness anticipated in mining operations. !t may be from 2 to 50 feet,
to the nearest tenth of a foot.

13.2.2 Minimum Grade Cutoff

This cutoff determines the minimum average grade at which combined intervats
will be accepted into the sampie population. It should not be confused with
the mining grade cutoffs used in the RESUV and SCOR programs. The results of
the ORSAC program provide the amount of material available at various mining
cutoff grades.

The minimum grade cutoff may be from 0.005 to 0.20 percent U308 or V205. |If
the sample data are not truncated, best results are obtained at around 0.0]
or 0.02 percent U308 or V205. For both uranium and uranium, some experience
must be gained in evaluating a deposit using ORSAC. Evaluation of the
""goodness-of-fit' of the chi-square test for varying parameters is neces-
sary.

13.2.3 Tonnage fFactor

The tonnage factor is entered in cubic feet per ton, to the nearest one hun-
dredth of a cubic foot.

13.2.4 ALPHAl Constant

|f an entry is made for the alpha constant (Section 13.1), it will be used,
providing the value for ALPHA determined in the program is negative. I[f no
entry is made, it will be determined in the program>

13.3 OPTIONS

13.3.1 Program Run Options

The program provides four options for establishing the intervals of ''com-
bined' assays which will comprise the sampie population on which the statis-
tical analyses will be performed. The relative merits of these options s
discussed below.

!13.3.7.1 Option I: Uranium, Combined Intervals at fqual Thickness
All wuranium samples of each sample set are combined into intervals, the
thickness of which are established by the ''combining thickness''.

|f the sample data represent egual sample intervals or the intervals are
sufficiently small that they may be combined into larger intervals without
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"splitting' samples, then the results of the analyses will be statistically
"pure', i.e. will conform to the theoretical model as it was originally de-
rived. incremental equal readings from gamma-log data, therefore, provide
the best sample assay types with which to run the ORSAC program. Uranium
assay data consisting of unequal sample intervals may be analyzed by OQRSAC
but the results cannact be considered statistically “valid'". If the sample
intervals are equal but at thicnesses of, say, 4 feet, then the combining
thickness should be an even multple of the the sample interval thickness,
i.e. 4, 8, 12 (etc.) feet.

13.3.71.2 Option 2: Uranium, Total Sample /nterval Above Minimum Cutoff

All samples of a sample set are combined into one interval, Any contiguous
intervals, having thickness equal to or greater than the combining interval
and averaging less than the minimum grade cutoff, are deleted. The ‘‘grade x
thickness'" products of the total sample intervals become the elements of the
DRSAC sample population., The avearage thickness of the combined intervals is
used as the average thickness of the deposit

This option provides a means of using ORSAC with sample data which are at
intervals of uneven thicknesses. The results provide a good estimate of the
average grade and thickness of the entire deposit, but do not equate the
mineral distribution to the method by which the deposit will be mined. It is
therefore most useful for evaluating deposits which are either '"massive' or
relatively uniferm in thickness, but will not accurately represent the even-
tual extraction of ore from thinly-bedded deposits of varying thickness.

/13.3.7.3 Option 3: Vanadium, Combined /ntervals at fgual Thickness

This option is the same as Option 1 (above), but uses vanadium assays. It
may only be used, of course, if vanadium sample data are present in the ap-
plicable sample data file(s). |f the sample data represents equal sample in-
tervals, and the combining thickness is as stipulated under Option 1, then
the results may be considered valid.

13.3.1.4 Option 4: Vanadium, Total Sample /nterval Above Minimum Cutoff
This option is the same as Option 2 (above), but uses vanadium assays, if
present in the applicable samp! assay data file(s).

13.3.2 Program Output Options

There are five output options. These are listed below in hierachy of ascend-
ing operation, i.e. whichever option is chosen, all the higher (but not
lower) options will automatically take effect.

13.3.2.7 Option l: Output of Combined Assays
A}l the combined intervals used in the sample population will be listed for
each block processed.
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13.3.2.2 Option 2: Output Fractional Tonnage
The percent of total tons available at each mining grade cutoff will be
listed for each block.

13.3.2.3 Option 3: Output of Statistical Parameters and Chi-Square Test
The statistical parameters for both arithmetic and Jlog-normal distribution
"fits" will be listed for each block.

713.3.2.4 Option 4: Output of Tons and Average Grade
The estimated tons (and average grade) available at each mining grade cutoff
(from 0.01 to 0.60%U308/V205 will be listed for each block.

13.3.2.5 Option 5: Summary For All Blocks

The total combined estimated tons (and average grade) for all blocks will be
listed. |f there is only one block, and Option L is also in effect, this
summary is not neccessary and will be automatically deleted

13.4 RUNNING THE PROGRAM - INTERACTIVE ENTRY

13.4,1 Standard Initial Entries

Standard entries are as described in Section 11.2,.

13.4.2 Program Control Entries

13.4.2.7 ->Reserves Analysis Option

Section 13.3.13 enter 1%, M2t M3 or "L4'" depending on which of the corre-
sponding options described in Section 13.3.1 is desired. Do not request
options 3 or 4 if the data on the intermediate data file(s), specified in
the appropriate UCON file, do not contain vanadium sample assay data!l

13.4.2.2 =-> Combining Thickness

Section 13.2.1; enter the thickness of the interval into which sample will
be combined; up to 3 significant digits; to the nearest tenth of a foot; may
not be 0.

13.4.2.3 => Minimum Cutoff Grade

Section 13.2.2; enter the minimum grade at which combined intervals will be
accepted; up to 3 significant digits; to the nearest thousandth of one per
cent U308; may be O, but 0.01 generally gives better results.

13.4.2.4 =-> Tonnage Factor
Section 13.2.3; enter the tonnage factor; up to 3 sgnificant digits; to the
nearest hundredth of a cubic foot per ton; between 5 and 60 cu. ft. per ton.
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13.4.2.5 -> Additive Constant
Section 13.2.4; enter the "ALPHA'" constant; up to 2 significant digits; to

the nearest thousandth of one percent U308; may be O.

13.4,2.6 => Qutput Option
Section 13.3.2; enter ''I', U2, n30 o upn g g
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ORSAC STATISTICAL ANALYSIS BASED ON COMPDSITED URARIuM ASSAY VALUES.
CUTDFF 8. FEEY OF ,¢f¢

TOTAL FOCTAGE OF SAMPLES ABOVE CUTOFF {obd4.0
AVERABGE THICKNESS 46,22
TOTAL AREA 2009000,
TONNAGE FACTDR (5.0

1831 SURNARY OF MOLE STATISTICS #s41
TOTAL NUMBER OF HOLES FROCESSED FOR RUN/BLOCK = 47,
OF THESE:
27 HAD INTERVALS ABOVE MINIMUM CUTDFF GRADE,
202 203 2t4 (216 TEST 2 TEST J TEST 5 TEST & TEST 7 TEST &
TEST 9 TEST{O TEST1! TESTI3 TEST{4 TESTIS TEST!e TEST { TEST 2 TESTH2
TEST J TEST 4 TEST 5 TEST & TEST 7 TESTiy TESTi!

9 HAD INTERVALS » MIN, CUTOFF. SOME ASSAYS DELETED BY EDIT,
204 213 214 201 25 e 126 128 129

10 COMPLTELY “BARREN®, [NO ASSAYS REPORTED FOR HOLE],
A6 130 137 135 TEST | TEST 4 TESTIL TeSTi7 TESTAL 7267 ¢

XIHAD ASSAYS, BUT INTERvAL DEFINED BY EDLT SPECS WAS BARREN.

138

ARITHMETIC ESTIMARTORS- COUNT  MEAN  5TD. DEV. VARIANCE OSKEWNESS ®URTOSIS  PCTi0 PCT3¢ POT9C ALFHA

9 159 . 9563 J30BO 12.768% 175.8297 022 A7 W23 NS
ORDERED RSSAY DATA
L1000 L9l Lot BT RO D15 07 07 018

018 D18 018 D18 019 019 019 D2 022 D22
027 028 023 025 025 025 026 Q026 026 Lu28
29 029 N0 L0 R 031 W3 032 032 032
L034 L0348 NikS 035 03 036 .03 03¢ .03 L0219
039 07 09 019 010 03 040 040 4o Lo
L0db 087 L047 048 L0459 030 091 092 L0835 L0393
(154 054 034 058 036 056 056 098,058 LusE
059 . 059 059 060 081 L0861 L0863 082 L Oad R
063 . 048 069 74 070 079 071 071 07 075
0735 L073 078 078 L077 079 L079 080 081 .08
082 082 083 LUBb (097 00 o0 0d S0 12
102 02 103 L104 106 108 110 Lo LA 1D
U J13 A3 L A1y 20 A2 21 A2 (123
A28 A3 AN 132 132 Ry 133 137 AR A3
A3 J3 5T 138 Vi 140 J142 143 LN B
159 198 L1640 64 169 - L 169 A7 74 74
U735 76 JTE Jd7¢ B¢ B3 164 195 195 199
L 207 217 217 L2149 L220 .222 AY 234 W23 239
242 U2 249 287 299 293 297 L3205 18 327
378 L414 .454 . 80% .BOY 929 Lz 113 .84

FIGURE 13.1
EXAMPLE OF RESULTS OF ORSAC RUN ON 1 BLOCK

INITIAL SUMMARY AND ORDERED COMBINED INTERVALS
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ORSALC STATISTICAL ANALYSIS BASED ON COMPOSITED URANIUM RSSAY VALUES.

CHI SQUARE NORMALITY TEST

SUMMARY STATISTICS

NQ. PDINTS

ARITHMETIC VALUE

209

HEAK =, 244B4840E+01 08642453
VARIANCE .B2803190E+00
STD, DEV. L91214740E400
SKEWNESS » 784592608 +00
KURTOS1S « S2784340E+01
MAX VALUE  .20600000E+01 7.84597300
HIN VALUE  -.42141390E+01 01478505
RAKGE <b2741390E+01 7.83118800
VALUE OF ALFA USED IN ANALYSIS - .005
DBSERVED  THEORETICAL
CLASS INTERVAL (LOGS) FREQUENCY  FREQUENCY
LESS THAN  -.54129630E+01 0 - 00000000E +00
-S4 29630E+01 -, 4956BBF0E+01 0 . 00000000E+00
-. 495688906401 -, 4300B150E+01 0 . 00000000E+00
- 45008150E+01 -, 40447420E 401 4 . B3725400E401
= A0447420E401 -, 35886680E+01 16 . 13708310E+02
~.35BB46BOE+01  ~,31325940E401 3 . 23284820402
- JI3ZF40E401 -, 26765210£401 39 . 36303940E 402
=, 26763210E401  ~,22204470E401 34 41260780E402
- 222044708401~ 17643730E401 2 +36503940£+02
= 17643730E401 -, 13082990£+01 28 «25284B20E+02
-.13082990E401  -.B3222560E +00 9 195268708402
-.03222580E400  ~.39415200E400 0 « 00000000E +00
-, 39615200E400 L 579214650E-01 b . 25539800E+01
«99921630E-01  .SI99540E+00 0 . 00000000E +00
BREATER THAN  .S51599540E+00 0 . 00000000E+00

COMPUTED CH] SQUARE
DEGREES OF FREEDOM
PROBABILITY LEVEL

.16852540E#02
. 99637510E-02

CLASS INTERVAL (ARITH- U308)

LESS THAN
004

007

011

.018

028

04

069

109

JdH

270

426

673
1,062
GREATER THAN

004
007
Ot
018
.028
. 0M
. 069
109
A7t
270
A26
473
1,062
1.675
1,675

{i.e. PROBABILITY OF A LOMER CHISQR VALUE ("WORSE® FIT) FOR THE CORRESPONDING DEGREES OF FREEDDM)

LOBARITHMIC ESTIMATORS -

LO6 MEAN LOG VAR, SICHEL-T
-2, 4485 .828 126
FIGURE 13.2

035

084

16TH PCT SOTH PCT B4TH PCT

Wit}

EXAMPLE LISTING OF THE ORSAC CHI-SQUARE TEST

ALPHA
005
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ORSAC STATISTICAL ANALYSLS BASED ON COMPOSITED URANIUM ASSAY VALLES.

DRSAC BRADE-TOMNAGE DISTRIBUTION BY CUTOFF; SUMMARY FOR BLOCK.

TONNAGE CALCULATIONS -
TOTAL TONS = TOTAL AREA ¢ AV, THICK 3 NUMBER MIN, HOLES / TOTAL NUMBER HOLES/ TON. FACTOR
CUTOFF TOKS = TOTAL TONS & FRACTIONAL TOMNAGE (FROM STAT. ANALYSIS)
POUNDS U30B = CUTOFF TONS § AV, BRADE ¥ 20

TOTAL TONS - 4720568, AT AN AVERAGE BRADE OF ,126- TOTAL POUNDS U308 - 11882530,

CUTOFF TONNAGE ABOVE  AVERAGE POUNDS CUTOFF TONNAGE ABOVE  AVERAGE POUNDS
GRADE CUTOFF BRADE BRADE U308 BRADE CUTOFF GRADE GRADE U308
010 4595718, 129 11867310, .310 369301, «908 3748778,
.020 4317184, 136 11782360, 320 346217, 920 3603762,
036 3969082, 146 11808200, 330 324903, 933 3463613,
040 3608704, 157 11356730, . 340 305197, 046 3333963,
050 J263673. 169 11047600, 330 286953, 999 3208457,
060 29435525, .182 10699260, . 360 270049, 372 3088770,
070 2657724, 194 10326740, 370 294341, 983 2974389,
. 080 2399830, .207 9941632, . 380 239788. 598 28636186.
090 2169931, 220 9552463, <390 226233, 610 2761384,
J00 1963496, 233 9165462, 400 213618, 623 2662220,
110 1783718, 246 8785083, 410 201860, 636 2567282,
120 1621960, . 239 8414337, 420 190892. 649 24756340,
130 1477828, 213 8055324, 430 180650, 661 2389776,
A4 1349194, . 286 7709310, 440 171079, b4 2306780,
130 1234174, 299 7377033, 450 162125, 687 2227363,
160 1131124, 312 70587397, b0 133742, 700 2151339,
70 1038603, 323 6754624, A70 145887, J12 2078336,
. 180 933364, 338 5464321, 480 138319, J23 2008794,
190 880316, 331 6187529, 450 131604, .738 1941959,
200 812520, <363 3923864, . 300 125109, 750 1877884,
210 731143, .378 9672994, 210 119003. 763 1816439,
.220 693473, 391 3434380, 920 113259, 78 1757489,
230 644884, 404 5207457, 930 107852, .789 1700916,
240 598822, A17 4991637, 40 102757, 801 1646604,
. 250 356610, 430 4786444, . 990 97933, 14 1394448,
280 518423, 43 4391275, 960 93425, .827 1544343,
.270 483292, 456 4405641, .970 B7148, 839 1498193,
. 280 451088, 469 4229039, .980 85109. 832 1449907,
2% 421321, .482 4060993, 390 81291, .84 1405398,
<300 394334, 495 3901051, .600 77680, 877 1362386,
FIGURE 13.3

EXAMPLE OF THE ORSAC GRADE-TONNAGE DISTRIBUTION BY GRADE CUTOFF




URAD ORE RESERVE SYSTEM

14.0 PROGRAN SCOR

14.1 CONCEPTS AND GENERAL OPERATIONS

Program SCOR (System for Calculating Ore Reserves) is designed to calculate
open pit or underground uranium reserves for predetermined blocks, using the
general outline method. Two types of reserve calculations are made. One s
based on the strict analysis of ore intervals defined by cutoffs (Sections
14.2.1 -14.2.5), resulting in estimate of quantities, cost, and value of re-
coverable pounds of U308. The other is a general grade-tonnage ("G-T") wvs
cutoff analysis based on combined sample intervals (Section 14.2.6). The
latter is useful for preliminary evaluation and does not distinguish between
open pit and underground modes; it does not utilize cost data and results in
an in-place reserve estimation.

For most effective use, SCOR should be run in two phases; the first by using
the grade-tonnage vs cutoff distribution for obtaining a preliminary over
view of the deposit(s), and the second by using the ore-interval analysis
for making a final ore reserves calculation.

Selection of sample assay data for a SCOR RUN is done by creating an appro-

priate UCON file (Section 7.0) which will specify the area of each block and
the sample assay data to be included in the block. The designated UDAT files
must be "intermediate' files, i{.e. they must have been previously created by

a URDAT RUN. For both the ore-interval and G-T distribution analysis, re-
serves are calculated one block at a time.

AVl other program controls and data are entered interactively at the begin-
ning of the RUN and vary according to the options desired. Input parameters
may be generally classified as:

1. Program controls which specify the type of calculations and output.

2. "Physical' data, including:
Minimum mining thickness, typel and type2 waste thicknesses, upper
and lower dilution thicknesses, tonnage factor, ore grade
cutoff (s), protore grade cutoff{s), processing recovery rates,
mine extraction, and, for open pit calculations, the pit slope an-
gle and the estimated length of the perimeter at the base of the
pit.

3. "Economic' data, including:
Operating costs: direct mining, applicable indirect mining,
haulage, royalty, processing, overburden removal, and mining waste
removal.

Mineral value: price per pound U308.

Capital Costs: mine plant and equipment, primary development,
processing facilities, and additional capital costs.
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L. Standard entries as described in Section 11.2.
General descriptions of the ''‘physical' and '"economic' data are provided in

Section 9.0 and should be reviewed before running the SCOR program. Some of
these data apply to all cutoffs being evaluated; others must be repeated for

each cutoff (the interactive prompts will indicate if multiple entries are
required) .
Figure 14,1 illustrates the general flow of SCOR. When the ore-interval

analysis option is requested, all or most of the physical and economic data
are requested. If only the G-T distribution analysis is requested, then
there are no requests for economic data, and physical data consist simply of
a combining thickness, a tonnage factor, and an '"area-of-influence',

The RUN options and interactive entry are described in Section 14.3,

14.2 ORE RESERVES ANALYSIS METHODOLOGY

SCOR has two methods for calculating reserves; the ore-interval analysis and
the grade-tonnage distribution analysis. These may be run together or sepa-
rately. The methodology and results of the ore-interval analysis are de-~
scribed in Sections 1L4.2.1 through 14.2.55, and those for the G-T
distripbution in Section 14.2.6.

14.2.1 OQOre interval Analysis, General

The ore-interval analysis must be specified for either open pit (Section
14.2.1) or underground (Section 1L.2.2) mode. A summary of the data entered
interactively for an ore-interval analysis is automatically output on the
p-o file at the beginning of each block analysis. Figures 14.2 and 14.3 show
print-output summaries for an open pit and underground run, respectively.

The ore-interval analysis requires that grade cutoffs (Section §.1.4) be es-
tablished. At least one cutoff must be specified; up to five are permitted.
Cutoff calculations are described in Section 14.2.1.

After the cutoff grades are determined, they, and all their associated data,
are sorted in increasing order of grade (%U308) so that once a cutoff, at
which there are no ore intervals, is reached no further processing or output
of sample set results will be needed.

The ore-interval analysis for one block is carried out in two stages.

1. Each selected sample set is evaluated to determine the ore in-
tervals (Section 9.1.2) and associated factors {(waste, etc.) that
may exist at each of the cutoff grades (Sections 9.1.4 and
14.2.1.1 specified during interactive entry. All pertinent calcu-
lations for each sample set are stored. Results of the sample set
analysis are {(optionally) listed on the p-o file.

2. If a final reserve estimate has been requested, the results of
stage |1 are used to calculate the reserves and associated econom-
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ics; these are automatically summarized and listed on the p-o file
(Section 14.2.4).

14.2.1.1 Cutoff Grade Determination

SCOR provides two methods for establishing grade cutoffs, in percent U308,
for ore (Section 9.1.2) and protore (Sections 9.1.9 and 14.2.2.2) intervals.
The first is simply to enter one or more arbitrary cutoff values; the second
is to determine cutoff based on break-even cost-versus-value. Only one of
the methods may be wused in any given RUN, except that arbitrary protore
cutoffs may be used with cost/value ore cutoffs. The choice of the number
and type of cutoffs is made during interactive entry.

Protore cutoffs are only used in the open pit '"mode', and only if specif-
ically requested.

There is no conceptual distinction made between ore cutoffs for the open pit
mode and those for the underground mode. for open pit analysis, the concept
of overburden-to-ore ratio is not considered, although this ratio may, of
course, be calculated from the results of a RUN. To determine the effect of
overburden, ore (and protore, if applicable) intervals are determined first,
and then the net value of the intervals is tested to see if it is sufficient
to support overburden.

Arbitrary cutoffs for both ore and protore are simply entered according to
the choice of the user and will not be affected by any of the other data -
cost, recovery, etc.

Cost/value cutoffs, however, are based strictly on other data, and are de-
termined as follows.

1. For ore cutoff ("COG"), the equation for an integrated operation is:
COG = (CMN + CMNI + CHL + CML + RLT) / (PPP % 0.2 * ZRCV/100)
(For an independent operation, the term '"CML' is null)

2. For protore cutoff ("COGP'"), the equation is:
COGP = (CMNW + CMLP + RLTP) / (PPP * 0.2 % IRCVP/100)

where,

CMN = direct operating ore mining cost/ton.
CMNI = applicable indirect operating mining cost per ton.

CHL = cost/ton of hauling ore to processing plant.
CML = operating cost/ton for ore processing.

RLT = ore royalty cost/ton.

PPP = price ($) per pound U308.

%RCV = ore processing recovery, in percent.

CMNW = cost/ton for waste removal (to waste destination).
CMLP estimated future total protore processing cost/ton.
RLTP = estimated future protore royalty cost
{arbitrarily = 0.5 % RLT).
¥RCVP = estimated future protore processing recovery, in percent.
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Note: the protore cutoff is estimated on the basis that, during
mining operations, it would be handled in the same manner as
waste, but would later be available for processing. Protore does
not enter into the final reserves economic caculations.

14.2.2 Open Pit Analysis

14.2.2.1 Determine Ore /ntervals

Ore intervals meeting minimum grade and thickness requirements are deline-
ated according to the criteria discussed in Sections 9.1.2, 9.1.3, G.1.4,
9.1.6, and 9.1.7.

In bringing ore intervals up to minimum mining thickness, actual sample
grades are used (i.e. there is no assigned 'dilution grade'). After di-
lution, the average grade of each interval is again tested against the cut-
off grade and the interval is rejected if the cutoff grade is not met. Any
adjacent samples which comprise a interval equal to or greater than the min-
imum mining thickness and are less than cutoff are not included in the ore
intervals but are considered as waste intervals (Section 9.1.7) or (op-
tionally) potential protore intervals (Section 9.1.9).

If upper and/or lower dilution thicknesses {(Section 9.1.8.2) have beem sub-
mitted, ore intervals are diluted by the appropriate thickness at the grade
of the sample adjacent to those comprising the ore interval and are again
checked. The interval-generating algorithm always attempts to obtain the
highest grade-thickness product posssible within the 1imits of the pre-
scribed criteria.

For example, assume two intervals (“#3' and "#3') meeting cutoff, but each
less than minimum mining thickness, and separated by a sub-cutoff interval
("#2") which would be less than minimum mining thickness after dilution were
added to the bottom of #1 and the top of #3 (the diluting material would
have to come out of #2, of course). In such a case, the following combina-
tions would be tested: #1, only, diluted to minimum mining thickness with
the highest adjacent materials; #3, only, with same procedure as #1; #1, #2,
and #3 combined and diluted. The combination meeting cutoff grade require-
ments, and with the highest GT, would be chosen. If no combination was found
to meet cutoff, then all the ‘intervals would be placed in a waste category!

14.2.2.2 Determine Protore /ntervals

wWhen all ore intervals have been defined, then, if the protore option (Sec-
tion 14.3.16) has been chosen, the inter-ore waste intervals are analyzed to
determine if they contain any intervals of material at minimum mining thick
ness, plus dilution, with an average grade between the protore cutoff grade
and the ore cutoff grade. [f so they are assigned as protore. However, proc-
tore intervals cannot be separated from ore or other protore intervals by
any sub-protore-cutoff waste intervals which are less than minimum mining
thickness.
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14.2.2.3 Determine Category of Mining Waste /ntervals

Any waste intervals between ore intervals {(or remaining between ore and/or
any defined protore intervals) are categorized as ''typel' or ''type2" mining
waste as follows:

If a type2 waste minimum thickness has been submitted, then all inter-ore
waste intervals are tested against that thickness. Any waste intervals equal
to or greater than the type2 waste thickness are assigned accordingly.
Lesser intervals are assigned as typel waste. If no type2 waste thickness
has been submitted, then all waste is assigned to typel waste.

14.2.2.4 Cost Vs Value (Unit Value)

At each cutoff, the value of the ore intervals (and protore intervals, if
defined) is then compared to the cost for mining these intervals as well as
removing a representative column of total overlying materials including both
mining waste and overburden. For a simple case (no protore or type2 waste
designation) the comparison is made by determining TCOST (unit total cost)
and TVAL {(unit total value).

Total unit cost is expressed as:

TCOST = (DxCR) + (TO(1)xCM) + ((Tw(1)xCw) + (T) (2)xCM)) +
((TW(2) xCW) + (TO(3)xCM)) . . . + ((TW{N=-1)xCW + (TON) x CM)) (1)

where,

D = Depth from surface to first ore interval

CR = Cost of overburden removal per yard divided by 27.

N = Number of ore intervals

TO(j) = Thickness of the jth ore interval (j = 1,N)

CM =Total operating cost per ton divided by TF

TW(j) = Thickness of the jth typel waste interval (j = 1,N-1)
CwW Cost of mining typel waste per ton divided by TF

TF Tonnage factor (cubic feet per ton)

Total unit vailue is expressed as:
VO (j) = 0.20 X GO(j) x price x RCV/100. , and
TVAL = (TO(1) x vO(1) + ((TO(2) x VO(2)). . . .+ ((TO(N) x VO(N)) (2)
where,

T0{j) = Thickness of the jth ore interval (j = 1,N)
GO(j) = Trade in %U308 of TO(I), (j = 1,N)

Price = Dollars per pound U308 (price)

VO(l) = Dollar per ton value of ore, (j = 1,N)

RCV = 0Ore processing recovery (in percent).

The ore intervals are evaluated successively downward and the net cumulative
TVAL(j) - TCOST(j) values at the bottom of each jth interval are saved. |f
any of the value are positive, the ore interval are considered to ‘'‘carry"
the representative overburden, otherwise they do not '‘carry" the overburden.
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If protore and/or type2 waste are added to the analysis, then, for cost, the
terms of the interval in brackets ("()") in equation (1) are expanded to:

((TY (-1 xCY) + (TP(j-1)xCW) + (TW(j-1)x CW) + (TO(j)xCM)) ,
and, for value, those in brackets in equation (2) to:

({TP(j-1)xVP(j-1)) + (TO(j)xV0(j)) for value,

where,

VP (j-1) = 0.20 x GP(j-1) x price x PRCV/100.

N = Number of ore intervals,
TY(j-1) = Thickness of type2 waste, above the jth ore interval,

cy = cost/ton for removing type2 waste divided by TF

TW{l-1) = Thickness of typel mining waste, also above the jth ore
interval,

CwW = cost/ton for removing type! waste (or protore) divided by TF

(if for protore, includes protore processing cost/ton)
TP(j-1) = Thickness of protore between the jth and (j-1)th ore interval.

VP (j-1) = Dollar per ton value of protore
GP{j-1) = Average grade in %U308 of TP(j-1)
PRCV = Protore processing recovery (in percent)

Note: The results of the unit value analysis proviae a scurce of
data for additional analyses beyond those currently carriec out in
this version of the SCOR program (see Section 14.2.5)

14.2.2.5 Sample-Set Output from Open Pit Analysis

The resulting ore intervals determined from each sample set may be op-
ticnaily printed to show either details of each zone or summaries for the
sample set.

14.2.2.6 Detailed sample-set output

Figure 1L4.L4 shows the detailed out put from two sample sets - one contains
ore intervals, and the other is barren. The input data used for the ore in-
terval analysis are the same as shown in Figure 14.2. Most of the listing is
self-explanatory. For each sample set, there are two header lines which list
hole number, coordinates, etc. |f ore intervals are defined, they are listed
below the header lines.

Three elevations are shown in the header lines - the original collar ele-
vation of the sample set; the pit elevation, if such exists, and; the "edit"
or "working'" elevation. The latter is the elevation from which all depths to
ore and other intervals are currently referenced. |If no editing has taken
place and there is no pit elevation, the working elevation will be the same
as the coilar elevation; tf there has been no editing, but a pit elevation
exists, then the working elevation will be the same as the pit elevation. In
an open pit RUN, any pit elevation automatically becomes the working ele-
vation (unless an edit is made) since, by definition, all material down to
the current pit bottom has been removed (Sec tion 5.2.L4).
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For reference {(and plotting) purposes, an asterisk is placed beside either
the collar elevation or the pit elevation to indicate which should represent
the "ground' surface. The header entry for "DEPTH' indicates the total depth
sampled from the collar elevation.

The top of each ore interval is designated by elevation or depth from the
working elevation (see Section x.x). The thickness and average grade of each
ore interval is shown, as well as the cumulative unit value (Section
14,2.2.4) at the base of the ore interval. Individual waste and protore
thicknesses are not shown. Following the listing of the individual ore int
ervals is a summary which includes total thickness and average grade of ore,
total waste thickness, and total thickness and average grade of protore.
Type2 waste and protore are not indicated if not requested interactively.

14.2.2.7 Summary sample-set output

Figure 14.5 shows the summary sample-interval output for several sample
sets, including the ones shown in Figure 4.4, The purpose of this output
(in contrast to the detailed output des cribed above) is to save printing
space when a large number of sample sets is processed and a printout of the
results for individual samplie sets is desired.

For each sample set, there is always one bi4~column header entry. |f ore in-

tervals are calculated for one cutoff, they will appear on the same line as
the header information. Ore interval data for the second and third cutoffs
will be on a second line, and those for fourth and fifth cutoffs on a third

line. |f no intervals have been defined for a requested cutoff, no entry
will be made for that cutoff.

Each data wvalue is preceded by a single upper- or lower-case alphabetic
code. The codes for the header data are:

"b''= block code,

"a''= area number,

"W'= hole (sample set) number,

‘'p''= property code,

"Y'= north coordinate,

"X"'= east coordinate,

C'= reference elevation if it is the collar elevation or
"P'= reference elevation if it is the pit elevation,

"EM= working (edit) elevation,

and following the latter is a single-digit number indicating the number of

cutoffs for which ore intervals were determined. The interactive-input data
summary (Figure 1L4.2) must be referenced for cutoffs and prices.
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Ore-interval data for each cutoff is preceded by an asterisk ("%} followed

by the ''sequence' number of the cutoff, i.e. the numerical seguence, from
left to right, in which it is listed on Figure 14.2. The alphabetic codes
are:

""D"'= depth from working elevation to top of first ore interval,
"T''= total thickness of all ore for the sample set at given cutoff,
G''= average grade (%U308) of the combined ore intervals,

“8"= cumulative dollar value of the ore intervals,

"w''= total thickness of typel waste,

"W'= total thickness of type2 waste,

"t"= total protore thickness, and,

"'g''= average grade (%U308) of combined protore.

Note: when the the ore intervals ‘'carry' the overburden, the dol-

lar wvalue ("$'") represents the lowest ore interval which reflects
a break-even or positive net unit value.

1.2.3 Underground Analysis

The sample sets are analyzed and listed the same way as for the open pit
analysis (Section 14.2.2), with the following exceptions.

1. The minimum (typel) waste thickness between ore zones may be
less than the minimum mining thickness.

2. Waste thickness greater than the ''upper' typel waste thickness
{Section 9.1.7.1) are taken into account, but not stored or
listed.

3. There is no protore calculation.

L, Pit elevations are ignored and the collar elevation s always
the reference elevation.

6. In the unit value analysis, the net value of each zone is cai-
culated and listed separately and not cumulated.

Figures 14.6 and 14,7 show, respectively, detailed and summary sample inter-
val output from the the same sample sets used as illustrations in Section
14.2.2, but analyzed on an underground basis. The input data used for the
ore interval analysis are the same as shown in Figure 14.3,

14.2.4 Block Ore Reserves Summary

Figures 14.8 and 14.9 show listings of fina) ore reserves summaries from the
ore interval analysis for open pit and underground reserves, respectively.
The results are developed as described in Sections 14.2.4.1 and 14.2.4.2,

14.2.4.1 Ore Reserve Quantities
After all sample sets in a block have undergone the ore-interval analysis, a
final ore reserve estimate is calcuiated at each cutoff grade as follows:
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"SUM'" is the summation function. |f options have not been taken to compute
certain variables, then their value will be null.

"'s~s' is equivalent to ''sample set(s);
'tn' = tons;

"ip' pounds U308,

"“"yd" = cubic yards.

UNT'" is the total number of s~s utilized in the block analysis.

"NI'" = number of s-s having ore intervals at the cutoff.
"NW1'' = number of s-s having typel waste intervals.
NW2'' = number of s-s having type2 waste intervals.

"NP" = number of s-s having protore intervals.

"Ti'" and "Gi" may be considered as the total! thickness and weighted average
grade of the ore intervals in each s-s of Ni.

"TVi" = depth to Ist ore interval in each s-s of NI.

"TW1iY = total thickness of typel waste intervals in each s-s of NWl.

"TW2i'" = total thickness of type2 waste intervals in each s-s of NW2.

"TPi'" and "GPi" = total thickness and weighted average grade of the
protore intervals in each s-s of NP.

“TF" = tonnage factor in cubic feet per ton.

"ZXTRC' = percent ore extraction.

"%RCV'" = percent ore processing recovery.

"ZPRCV'' = estimated future percent protore processing recovery.

"OT" = average thickness of ore in the block = SUM(Ti,i=1,NI} / NI,

"0G'" = average grade of ore = SUM(Ti x Gi,i=1,NI) / SUM(Ti,i=1,NI).

"BA' = the assigned area of the block

""OA'" = ore area = BA x NI / NT.

"TONSIP'" = tn ore in-place = 0A x OT / TF.

"LBSIP' = 1b (in ore) in-place = TONSIP x 0G x 20.

"TONSXT" = tn ore extractable = TONSIP x %XTRC/100.

HLBSXTH b (in ore) extractable LBSIP x %XTRC/100.

"LBSRCY b recoverable from ore = LBSXT x %RCV/100.
(For an "independent' operation, if the value is based strictly on
uranium contained in ore, then LBSRC = LBSXT.)

L}
i

[]
n

For open pit:
"TWT1'' = average typel thickness, prorated over OA = SUM(TW1,i=1,NWl) / N!.
"TWT2' = average type2 thickness, prorated over 0A SUM(TwW2,i=1,NW2) / NIi.

"TONSW1'" = tn typel waste extractable = TWT1 x OA x (%¥XTRC/100) / TF.
"TONSW2" = tn type2 waste extractable = TWT2 x QA x (%XTRC/100) / TF.
"POT'" = average protore thickness, prorated over QA = SUM(TPi,i=1,NP) / NI.

"POG" = average grade of protore = SUM(TPi x GPi,i=1,NP) / SUM(TPi,i=1,NP).
“PTONSXT" = tn protore extractable = POT x OA x (%¥XTRC/100) / TF.

"PLBSXT" = 1b (in protore) extractable = PTONSXT x 20 x POG.

"PLBSRC'" = 1b recoverable from protore = PLBSXT x %PRCV/100.

"TOV'" = average direct overburden thickness = SUM(TVi,i=1,NI) / NI.

(The overburden thickness is based on s-s having ore intervals, but

is assigned to the entire block area, see Section 9.1.5.)
"OVBYD'" = yd overburden directly overlying block-area = BA x TQV / 27.
"TTOT'" = average thickness to bottom of pit = TOV + 0T + TWT1 + TWT2 + POT.
"ANGL" = pit slope angle.
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"P" = lenght of pit perimeter (same as block area perimeter).
"BKSLPF'" = backslope function (see Section §.1.5.1),

"BSLP'" = yd overburden in backslope = BKSLPF (ANGL,TTOT,P) .
"OVBTOTY = total yd overburden = QVBYD + BSLP.

For underground:
YTWT1" = average typel thickness, prorated over OA = SUM(TWI,i=1,NW1) / Ni.
"TONSWI'" = tn typel waste extractable = TWT1 x 0A x (%XTRC/100) / TF.

14.2.4,2 Ore Reserve fconomics
After the quantities (Section 14.2.3.1) have been determined, then costs are
applied as follows:

The ''cost' is in dollars and the variable names defined in Section 14.2.3.1
are not redefined.

Operating costs:

"CMH = direct mining cost/ton.

"CMI'" = gpplicable indirect cost/ton.
HeHH = haulage cost/ton.

"CMLY = gre processing cost/ton.

"CRLTM ore royalty cost/ton.
YCW1Y typel waste removal cost/ton.
"Cw2" = typet waste removal cost/ton.

i}

e = protore removal cost/ton = CWl (open pit only).

"CPML'"" = protore processing cost/ton (open pit only).

"CPRLT" = protore royalty cost/ton = CRLT * 0.5 (open pit only).
(This cost is an approximation of the total capital and
operating cost per ton estimated for future protore
processing.)

YTOCPTY = total ore mining operating cost/ton =

= CM + CMI + CH + CML + CRLT
(I1f operation is "independent', CML = null.)
"TMOC" = total ore mining operating cost = TONSXT x TOCPT.
"TWIC" = total typel waste removal cost = TONSWI x CWl.

For open pit/protore option,
TTWIC" = (PTONSXT + TONSW1) x CWl
{the protore is considered as waste in the cost calculation
and is not included in the final cost vs value comparison.)
"Twa2c" total type2 waste removal cost = TONSW2 x CW2
"Toc! = total operating cost = TMOC + TWIC + TwzC
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Capital costs:
“ncPYD! overburden removal cost/yd (open pit only).
"COVBY = total overburden removal cost = QOVBTOT x CPYD
(open pit only).
nepLt mine plant and equipment cost/ton (prorated to TONSXT).
"CPML' = processing plant construction cost/ton (prorated as above).
(If operation is '"independent, CPML is null.)

it

""COH" = "other capital' cost/ton (prorated as above)
"cePp = Primary development cost/ton
(prorated as above, underground only) .

"TCC™ = Total capital cost:

For open pit operation,
"Tee! = COVB + (CPL + CPML + COH) x TONSXT.

For underground operation,
"TCC" = (CPD + CPL + CPML + COH) x TONSXT.

Overall cost:

"TCOSTY = total operating cost + total capital cost = TGC + TCC

Total value from ore:
"PPP ' = price in dollars per pound U308.

"TVAL " = total value = PPP x LBSRC

Net value from ore:
"NVAL'" = total value less total cost = TVAL - TCOST.
"NVPT'" = net value per ton = NVAL / TONSXT.

(If NVPT is less than -999, it is set to -999.)

''NVPP'' = net value per pound U308 = NVAL / LBSRC

The potential net value per ton of any protore, as it sits, is:
NVPTP! = ((PPP x PLBSRC) - (PTONSXT x (CPRLT+CPML))) / PTONSXT
"NVPPP'" = net value per pound protore =

((PPP x PLBSRC)- (PTONXT x (CPRLT+CPML))) / PLBSRC

14.2.5 SCOR Plot File

One of the most useful applications of the ore-interval analysis has been
that of creating a sample-set location plot (or *drill-hole location map')
which shows the position, sample number, and ore-interval attributes of each
sample set. Such plots can be created for each cutoff, or, with appropriate
symbols, certain attributes may be shown for all cutoffs at once.

Using such plots: blocks may be revised and measured; open pit outlines may
be delineated on the basis of the ‘''carry’ or ‘'not carry' determinations for
each sample set; ore interval thickness, grade, grade-thickness-product, and
unit value may be isopached and contoured.

Additionally, cross sections may be plotted to show the relative vertical
positions of the various ore intervals.

It was not within the scope of the current URAD project to include plotting
programs. However, the option is provided to create a summary output plot
file containing data from which plots can be generated if a plotter and ap-
propriate software are available. This file is termed a '"SCOR plot file'" and

165



URAD 0ORE RESERVE SYSTEM

may be optionally created any time that SCOR is run in the ore-interval
analysis mode.

14.2.5.1 Structure of the Plot file

The plot file consists entirely of B0- (or less) column, formatted records.
Figure 14.10 is plot file made during the same run that created the output
listed in Figure 1L.4. Each file will begin with two "'heading" records and
data for each block will begin with a "block identification' record. Folliow
ing each block record is a series of sample-set records. The number of
sample-sets will correspond to the number of valid sample sets processed for
the block. For each sample set there is one header record, followed a num
ber of records equivalent to the number of cutoffs for which ore intervals
were established in the given sample set.

1. The first 'heading" record of the plot file contains a
3-character code followed by the title (RUN description) wused in
making the RUN (Section 11.2). The 3-character code indicates
whether the RUN was made in the open pit ("0~-P'") mode or the
underground mode ("U-G").

2. The second ''heading' record indicates the associated price ($
per pound U308) and grade ("P-C:') of each cutoff used in the RUN
i.e. for two cut offs, the first at 30 dollars per pound and a
grade value of 0.124 %U308, and the second at 25 dollars per pound
and value of 0.146 %U308, the record would be: ‘

P-C: S 30.00- 0.124%. S 25.00- 0.146%. §

The price~-cutoff sets are separated by a period('.") and the last
doltlar sign ("$") may be ignored.

3. The block identification record contains the bliock code, block
sequence number and the block area (square feet). The following
record:

BLK:BK1; SEQ#:1; AREA: 1000000.

indicates that the block code is "BK1'", the block was the first in
the sequence of blocks processed, and the block area is 1000000
square feet.

L. If the sample set records (following each block identification
record) in Figure 14,10 are compared with the sample set summary
records listed in Figure 4.5, it is plain that the record formats
of both header and ore- interval records in the plot file corre-
spond almost exactly to the correponding entries in the summary
printout. The only differences are that in the plot file: a) the
asterisk ("*") at the the beginning of each ore interval record is
deleted, and; b} the header and ore-interval entries are on indi-
vidual records instead of two per line!

With these two exceptions in mind, the format descriptions dis-

cussed in Section 15.2.2.5 may be directly applied to the the
sample-set data in the plot file.
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14.2.6 Grade-Tornage Distribution Analysis

SCOR provides the option of combining samples from each sample set into an
interval of predetermined thickness (termed the ‘'‘combining thickness') and
classifying the average grade of each interval by grade intervals of 0.01
%U308. The intervals are actually {0.00) - 0.009, 0.0} - 0.019, 0.02 -
0.029, etc), up to 2.999, then they are at 0.50% U308 wup to 5% and all
greater than 5% are lumped together. Beyond 0.50, only c¢class intervals con-
taining values are listed.

The combining thickness is specified during interactive entry.

After all the sample sets from a block have been processed, the number of
intervals falling into each class will have been automatically calculated.
Tons of '"ore' in each class interval is obtained by:

TO = NCI x CT x AREA/TF,
and pounds U308 (LB) are obtained by:
LB = TO * 20 x GA where,

NCl is the number of combined intervals falling into the given class.

CT is the combining thickness

AREA is either a designated "area-of-influence'" or the total block
area divided by the number of valid sample sets processed for
the block; the option is specified during interactive entry.

TF is the tonnage factor.

GA is the average grade of the class interval.

From this base, a cumutative distribution of in-place tons of ore and pounds
of U308 is constructed (Figure 14.11).

The estimate of reserves obtained in this fashion is only a rough approxi-
mation, but it provides some initial insight into the overall grade-tonnage
distribution of a given set of data. It may be used in estimating initial
tonnages and average grades, at various grade cutoffs, to apply when at-
tempting to establish royalties, processing recovery rates, and capital and
operating costs which depend on the magnitude of operations.

SCOR may be run to obtain that incremental analysis without any other analy-
sis being carried out.

14.3 OPTIONS AND INTERACTIVE ENTRIES

This section combines discussion of the options and interactive entries re-
quired when running the program.

Specific entries are noted by '"->'"; no entry reference is made for obvious
'"'Yes' or ''No' responses. For additional information on any of the variables,
review applicable descriptions in Sections 9.0, 10.0, 11.0, 14.1, and 14,2,
WARNING! The interactive entries for SCOR are somewhat extensive if the
ore-interval analysis mode is chosen. Therefore, make sure that you have de-
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cided on input and output files and interactive entry options and data be-
fore proceding with a RUN.

14.3.1 Standard Entries

The standard entries and options described in Section 11.2 will not be re-
peated here. The term '‘request' used beiow denotes an interactive prompt.

14.3.2 Plot Qutput File

A plot output file (or '"plot file'") will be generated only on reguest. !f
the option is taken, a request will be made for the desired file name. File
naming procedures and precautions are the same as for other URAD output
files. Each time a plot file is generated, it will destroy any previous data

on any existing file of the same name.

14.3.3 Qutput Of Ore~interval Anayvlisis

The results of the ore-interval analysis of each sample set may be printed
or suppressed:

->0 to suppress. |f to be printed, the options are:
->] to output detailed listing (Section 14.2.1.5.1) on the p-o file.
~>2 to output summary listing (Section 14.2.1.5.2) on the p-o file.

l4.3.3.1 Choice of Ore Interval Position Reference

if the detail 1listing (option 1 above) is chosen, then there is alsc the
choice of whether the position of the ore intervals (Figures 1h.L & 14.6)
are to be referenced by elevation or depth from the working elevation.

->blank for depths;
->] for elevations.

14.3.4 Calculation And Output Of The G-T Distribution Analysis

The grade-tonnage distribution analysis is only calculated on request. When
calculated, it is automatically printed on the p-o file; if requested, the
following additional requests for area-of-influence method and combining
thickness will be made.

14.3.4.] Choice of Area-of-/nfluence Method
The area-of-influence (Section 14.2.6) to be assigned to each combined in-
terval may be determined either by:

->1 to enter a specific value for the area of influence; or,

->2 to divide the block area entered in the UCON block identifier
record by the total number of sample sets included within the
block; this is done internally by the program.
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tf option '"1' is chosen, there will be a reguest to enter the value of the
area-of influence;

-> area-of-influence; up to B significant digits; to (reasonably)
nearest square foot

14.3.4.2 Combining Thickness
-> combining thickness ("CT"), Section 14.2.6).

14.3.5 Option For Reserves Calculation By Ore-interval Analysis

If this option is taken, reserves will be calculated using the ore-interval
analysis methods described in Section 14.2.4. A summary of the reserve anal-
ysis for each block will be automatically output on the p-o file.

Note: |f this option is taken, there will be a later request for
underground or open pit capital cost data, as well as for all the
required physical and economic data needed for the ore-interval
analysis. If it is not taken, but output of the sample-set analy-
sis (detail or summary) and/or the plot file is requested, there
will be no request for capital cost data, but the
physical/economic data will be requested. |f none of the above are
requested, and the G-T analysis is not reguested, the program will
terminate! |If only the G-T analysis is requested, then, most of
the physical/economic data will not be required.

1L.3.6 QOpen Pit Versus Underground Analysis

|¥ the ore-interval sample-set output, ore-interval reserves analysis, or
plot file output are requested, the RUN must be designated as ''open pit'" or
""underground'. Whichever mode is chosen will apply to all blocks included in
the RUN. The open pit option assumes that the biock areas outline the bottom
of postulated open pits.

->1 for open pit mode;
->2 for underground mode.

14.3.7 Integrated Versus Independent Options

The ore-interval analysis must be run in the '"integrated'" or 'independent
mode (Section S.2).

if =->Y (integrated), processing costs and recovery rates will be requested
and used in all applicable portions of the analysis.

If ->N (independent), processing costs will not be requested or included in
the reserves analysis, but the option will be later provided as to whether
or not an ore processing recovery rate (other than 100%) should be applied
in determining ore cutoff or pounds U308.
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14.3.8 Ore Cutoff Grades

14.3.8.1 WNumber of Cutoff Grades
A request is made for the number of cutoffs to be run; at least one is man-
datory, and up to five may be chosen; -># cutoffs.

14.3.8.2 Arbitrary versus Cost/Price Cutoff

The choice is provided as to whether ( =->Y ) cutoff grades will be calcu-
lated as function of cost vs price (Sections 9.1.4.,1 and 14.2.1.1), or whe
ther ( ->N ) they will be directly submitted as arbitrary values (Sections

9.1.4.2 and 14.2.1.1) .
If the *arbitrary' option is chosen, then: =->ore cutoff(s) in tenths, hun-
dredths, or thousandths of one percent U308; a decimal point is mandatory; a

2ero cutoff grade is not allowed.

If the cost/price option is chosen, the cutoffs are calculated internally.

14,3.9 Standard Physical Parameters and QOperating Cost Entries

If the ore-interval analysis option has been chosen, the entries for this

section will all be requested regardiess of whether the run is designated as
"open-pit" or ''underground'. For some data elements, the number of entries
will be equivalent to the number of cutoffs requested (Section 14.3.8.1);

these are indicated by the term ("for # cutoffs). For others, only one
entry will be required.

Even if arbitrary cutoffs have been submitted, and the given RUN is being
made simply to determine ore reserve quantities at those cutoffs, it is nev-
ertheless prudent to submit reasonable values for costs and price.

J4.3.9.] Ore Processing Operating Cost
->Processing Cost; up to § significant digits; to the nearest hundredth of a
dollar; for # cutoffs.

14,3.9.2 Ore Processing Recovery Rate
->0re processing recovery rate; up to 5 significant digits; to the nearest
hundredth of one percent; for # cutoffs; may not be zero.

l14.3.9.3 Uranium Prices
->Price per pound U3D8; up to 5 significant digits; to nearest hundredth of
a dollar; for # cutoffs, no zero entries allowed.

14.3.9.4 Minimum Mining Thickness

->Minimum mining thickness; up to 3 significant digits; to nearest 10th of a
foot; must be at least 1 foot. In the open pit mode, this will also be used
as the protore minimum mining thickness, as well as the minimum typel waste
thickness.
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14.3.9.5 Upper Dilution Thickness

->Upper dilution thickness; up to 3 significant digits; to nearest 10th of a
foot; may be zero. This is the thickness of ''diluting' material adjacent to
and above defined ore intervals which will be added to the intervals at the
grade of the diluting material.

14.3.9.6 Lower Dilution Thickness
->Lower dilution thickness; same «criteria as ''upper dilution thickness'"
(above) . Material is adjacent to and below ore intervals.

14.3.9.7 Tonnage Factor

->Tonnage factor in cubic feet per ton; up to L significant figures; to
nearest hundredth of a cubic foot; may not be zero. This will be used to
convert volumes of ore, waste, and protore into tons.

14.3.9.8 Oirect Mining Cost

->Direct mining cost/ton; up to & significant digits; to nearest hundredth
of a dollar; may be zero; fot # cutoffs. Includes all cost for mining a ton
of ore and moving to the point where it will be first loaded and transported
to a processing plant, i.e. to the point where the '"haulage' cost comes into
effect.

14.3.9.9 Applicable /nairect Mining Cost

->Applicable indirect mining cost/ton; up to 5 significant digits; to near-
est hundredth of a dollar; may be zero; for # cutoffs. Any operating cost
not included in direct mining, haulage, royalty, or processing, but wnhich is
affected by the ore ''production' rate.

14.3.9.10 Haulage Cost

->Haulage cost /ton; up to 5 significant digits; to nearest hundredth of a
dollar; may be zero; any cost of transporting material which is not inciuded
in the direct mining cost.

14.3.9.1] OQOre Royalty Cost

->Royalty cost in dollars per ton of ore; up to 6§ significant digits; to
nearest hundredth of a dollar; may be zero; for # cutoffs. Value of
renumeration to a third party directly or indirectly based on the uranium
content of the ore itself,

14.3.10 Open-Pit-Specific Factors

The following requests will only be made if RUN has been designated in the
open pit mode.

14.3.10.1 Overburaden Removal Cost
->Dverburden removal cost per cubic yard; up to L significant digits; to
nearest hundredth of a dollar; may be zero.
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14.3.710.2 Option for Charging Open P/t Typel Waste Removal/ Cost
->Y if typel waste removal is prorated to direct mining cost.
->N if not.

1f ->Y, the typel waste intervals will be calculated, but not costed.
I1f ->N, then there will be a2 request for entry of the typel waste cost, and,

->Typel waste removal cost/ton (of waste); up to 4 significant digits; to
nearest hundredth of a dollar; may be zero; for # cutoffs.

14.3.710.3 Option for a Typel Waste Removal Cost
This option provides for the designation of a minimum thickness of type2
waste.

->Y to assign a type2 waste category;
->N if no such waste breakdown is desired.

If yes, requests for the mininum thickness and removal cost of type2 waste
will follow. The maximum typel waste thickness is set equal to the minimum
Type2 waste thickness, and waste intervals at that thickness will be charged
to Type 1 waste.

->minimum type2 waste thickness; up to 3 significant digits; to nearest 10th
of a foot; must be greater than minimum mining thickness.

->cost/ton for remoming Type2 waste; up to 5 significant digits; to nearest
hundredth of a dollar; may not be zero.

14.3.10.4 Protore Option

The number of protore cutoffs entered will be equivalent to the number of
ore cutoffs established. The protore cutoff establihed at any given ore cut-
of f must be less than that ore cutoff.

The protore option is provided in two modes: 1) if ore cutoffs have been
submitted arbitrarily, and; 2) if determined by cost vs price.

For mode 1:
->0 for no protore analysis;
->] for arbitrary protore cutoffs.

For mode 2:
->0 for no protore analysis;
->1 for arbitrary protore cutoffs;

->2 for protore cutoffs calculated by cost vs price as described in
Section 14.2.7.1.

{f the protore option is not taken, the next three requests will be omitted

Protore Processing Cost:

->Protore Processing cost per ton of protore; up to 5 significant digits; to
nearest hundredth of a dollar: may be zero; for # cutoffs. To be useful,
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this value should reflect the best estimate of the total cost per ton which
will be incurred in the future for processing the protore.

Protore Processing Recovery Rate:

->Anticipated protore recovery rate, in percent; up to 5 significant digits;
to nearest hundredth of a percent; may not be zero; for # cutoffs.

Protore Cutoffs:

If the choice has been made (Section 14.3.10.4) for protore calculations by
arbitrary cutoff, then:

->Protore cutoff(s), in tenths, hundredths, or thousandths of one percent
U308; a decimal point is mandatory.

If the <choice is for the protore cutoffs to be determined by cost versus
price, they will be calculated internally.

After protore cutoffs are established, each is displayed on the monitor
along with its corresponding ore cutoff. This provides the opportunity to
compare the two, and a "prompt' option is provided to reconsider the protore

cutoffs. If ->Y, interactive entry flow will return to the very beginning of
the protore seguence. |f ->N, the entry segquence will continue, but if any
protore cutoff is not less than its corresponding ore cutoff, an error mes-
sage will be displayed and the flow will return to the beginning of the pro-

tore sequence, so that the protore option may be reconsidered.

Following the completion of the protore option procedures, the program will
branch to the open pit capital costs option.

14,3.11 Underground-Specific Operation Factors

The following requests will only be made if the RUN has been designated in
the underground mode.

14.3.11.1 Option for Charging Underground Typel Waste Removal Cost
~>Y if typel waste removal is prorated to direct mining cost. ->N if not.

J14.3.11.2 Minimum Typel ("Stope') Waste Thickness

->Minimum thickness of typel waste intervals; up to &4 significant digits; to
nearest 10th of a foot; must be at least 2 feet; may be less than minimum
mining thickness.

The minimum Typel waste thickness is always considered in the ore interval
calculations. However, if its removal cost is prorated to the direct mining
cost (Section 14.3.11.1), no typel waste will be calculated or costed, and
the next two requests will be omitted.

14.3.11.3 Maximum Typel ('"Stope') Waste Thickness
~>Maximum thickness of typel waste intervals; up to & significant digits; to
nearest 10th of a foot; must be greater than minimum typel thickness.
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14.3.717.4 Cost for Removal of Typel Waste

->Cost/ton for removing typel waste; up to 5 significant digits; to nearest
hundredth of a dollar.

14.3.12 Open-Pit-Specific Capital Cost Factors

If the option has been selected for reserves calculation (Section 14.3.5),
the following requests will be made relating to open pit capital costs.

14.3.12.1 Pit Slope Angle

->The pit slope angle; up to & significant digits; to the nearest hundredth
of a degree. Must be from 30 to 90 degrees. if it is entered as 90 degrees,
no backsliope will be calculated, and the next two requests, calling for pit
perimeter data will not be made.

14.3.12.2 Pit Perimeter Length

If the valid pit slope angle (between 30 and 90 degrees) is entered (above),
then there will be two requests. The first is for the number of blocks to be
processed for a given RUN, as defined by the applicable UCON file.

Then, for each block, there will be a reguest for the corresponding pit per-
imeter to be used for the backslope calculation. The block numbers in the
""prompts'’ correspond to the segquence in which the blocks are arranged in the
UCON file, and do not refer to any block 'code" identifications which may be
assigned to the blocks. The first "B#'" instruction record represents the
first block: the second '"B#'" record, the second block; and so forth. Ffor
each block prompt, enter:

->The total length, in feet, of the perimeter at the base of the pit; up to
6 significant digits; to nearest foot; may not be zero This should be the
perimeter of the block area. |If there are any other primary development
costs besides the overburden removal, they must be included in '"other «capi-
tal costs' (below).

14.3.712.3 Undergrouna-Speci/fic Cap/tal Cost
If the option has been selected for reserves calculation {(Section 14,3.5),
the following request will be made relating to undergorund capital costs.

14.3.13 Primary Development Cost

->Primary development cost/ton of ore; up to 5§ significant digits; to near
est hundredth of a dollar; may be zero; for # cutoffs.

1h.3,14 General Capital Costs

If the option has been selected for reserves calculation (Section 14.3.5),
the following requests will be made relating to both opern pit and under
ground modes.
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14.3.14..1 QOre Processing Capital Cost
This request will not be made, if RUN is in the '"independent" mode.

->Capital cost for ore processing, per ton of ore; up to 5 significant dig-
its; to nearest hundredth of a dollar; may be zero, for # cutoffs.

14.3.14.2 Mine Plant and Equipment Capital Cost
->Capital cost for mine plant and egquipment, per ton of ore; Up to § signif-
icant digits; to nearest hundredth of a dollar; may be zero; for # cutoffs.

14.3.74.3 "Other' Capital Cost
->Any other applicable capital cost; per ton ore; up to 5 significant dig-
its; to nearest hundredth of a dollar; may be zero; for # cutoffs.

175



URAD ORE RESERVE SYSTEM
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FIGURE 1L4.1
- GENERALIZED FLOW QF THE SCOR PROGRAM
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181 “SCOR" ORE RESERVES CALCULATION 4%

BEGIN 15T BLOCK: RUM BY: P DEVERGIE : DATE: MAR BE ., PABE |
RUM:{ BLOCK KITH ALL HOLES; ! BLOCk EXCLUDIRG AREA VWY; UBATCE.B FILE.

THE FOLLOWING ANALYSIS IS BASED ON AN (PEK PIT  OPERATION
LISTED BELOW IS A REVIEW OF THE COSTS AND OTHER MINING FACTORS:

OPERATIOR IS INTEGRATED.
TYPE! WASTE COST IS NOT PRORATED TO RIKING COST.

YALUE/PRICE PER LE 1308 $ 35,00 ¢ 20,00 ¢ 25.00
SURFACE MNG CUTDFF PCY U3DE i 13 L

PROTORE NN CUTGFF PCT U308 029,033 040
PROTORE PROCESS. RECVRY (X1 50.00 80,00  70.00
PROTORE PROCESS. COST/TON ¢ 10.00 ¢ 12.00 ¢ 14.00
EST. PROTORE RLTY COST/TON ¢ 2,504 2.00¢ 1,50

DIRECT ORE MINING COST/TON 50,00 ¢ 35.00 $ 60,00
AFPLICABLE INDRCT COST/TON 3008 2,008 §.00
TYPEL NG, WASTE COST/TON 12.00 $ 14,00 $ 16.0C
HIK, TYPE] WASTE THICKKESS 2.00

AR AR N

TYPE2 MNG6, WASTE COST/TON ¢ 2.00 ¢ 2.00 ¢ 2.00
HIN, TYPE2 WASTE THICKNESS .00
OVERBURDEN REMOVAL COST/YD ¢ .50 8% 60§ .79
ORE PROCESSING COST PER TON ¢ 15.00 $ §7.00 ¢ 19,00
ORE PROCESSING RECOVERY (%) 93,00 95,00 97.00
QRE ROYALTY COST/TON $ 5,008 4.00% 3.00
HAULAGE COST/TON $ 100
TONNAGE FACTOR, (FT$33/70K) 15,00
UPPER DILUTION (FEET) Rl
LORER DILUTION (FEET) .30
RINIMUX MNB, THICKNESS (FT.) 2,00
PERCENT MINE EXTRACTION (%) 90.00
CAP. COST/TON PROC. PLANT ¢ 15,00 ¢ 17.00 $ 19,00
CAP. COST/TON MINE PL & EOP. ¢ 5.00 8 4.00§ 3,00
OTHER CAPITAL CDSTS/TON $ 3.00% 3008 3.00
PIT SLOPE ANBLE (DEGREES) 60,00
PERIMETER AT PIT BASE (FT} 3000,
FIGURE 14.2

EXAMPLE OF THE SUMMARY QUTPUT OF THE "INTERACTIVE DATA AND CONTROLS
(FOR_OPEN PIT MODE)
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tt1 "SCOR® ORE RESERVES CALCULATION 833

BEGIN (ST BLOCK;  RUN BY: P DEVERGIE ; DATE: MAR BB . PREE !
RUN:TEST ON ONE éLOCK, ALL DATA FROM UDATCE.B FILE.

THE FOLLOWING ANALYSIS IS BASED ON AR UNDERGROUND OFERATION
LISTED BELOW IS A REVIEW OF THE COSTS AND OTHER KINING FACTORS:
OPERATION IS INDEPENDENT.

TYPE! WASTE COST IS NOT PRORATED T MINING COST.

VALUE/PRICE PER LB U308 $ 15.00 ¢ 30.00 ¢ 25.00 ¢ 20.00
UNDGRND MX6 CUTCFF PCT 4308 J4 19 0T 200

NG PROTORE CALCULATION REGUESTED.

DIRECT ORE MWINING COST/TON ¢ 60.00 ¢ 635.00 $ 70.00 § 75.00
APPLICABLE INDRCT COST/TON ¢ 1.00 8 2.00 8 3.00§ 4.00
STOPE MNG. WASTE COST/TON ¢ 15.00 § 15,00 $ 15.00 § {3.00
MIN, STOPE WASTE THICKNESS 2.00

Mar. STOPE WASTE THICKNESS 10.00
ORE PROCESSING COST PER TON ¢ .0C$ .00 % 008 .00
ORE PROCESSING RECOVERY (X} 100,00 100.00 100.00 100.00

ORE ROGYALTY COST/TON $ 2,008 3.008 4008 5.00
HAULAGE COST/TON $ 2,00
TONNAGE FACTOR, (FT8t3/TON) 15.00
UPPER DILUTION (FEET) .00

LOWER DILUTION (FEET) 00
MINIMUM MNB. THICKNESS (FT.) B.00

PERCENT MINE EXTRACTION () 33.00

{AP, COST/TON PRIM. DEVLP. ¢ 5.00¢ 35.008 5.00¢ 35.00

CAP, COST/TON MINE PL & EGP. ¢ 2,008 3.00 % 3.00 ¢ 2.00

OTHER CAPITAL COSTS/TON $ 2,008 2,008 2,008 Z.00
FIGURE 14.3

EXAMPLE OF THE SUMMARY QUTPUT OF THE "INTERACT!VE DATA AND CONTROLS"
(FOR_UNDERGROUND MODE)
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TYP N-CODRD E-COORD  ELEY, PIT-ELV. ED-ELV. DEPTH PRPTY AREA-¢ HOLE-#
0-F 6000 5000 11000.5  10850.3% 10B30.5 465.5 VDATA Yy TEST 2

WILL ORE CARRY OVERBURDEN  YES YES YES
6RADE CUTOFF, PERC U30B. 114 139 T3
MAx COST / LB U308 $ 35,00  $ 30.00 ¢ 25.00

DEPTH T0 FIRST ORE Z0KNE 239.9 279.9 275.0
ELEV. AT TOP OF IST 2ONE 10591.¢0  1057L,5  10571.3

$18 ORE JONE, THICKNESS  3.00 5, 40 5. 00
GRADE OF ORE, 10308,  .120 406 40
CURUL, NET UNIT VALUE. ¢ 4.0 ¢ 446 s 59,9
$PROTORE, THICKNESS 3.00 L0l R
BRADE OF PROTORE 14308  .0%6 000 800
DEPTH T0 TOP OF ORE 229,00 297.00 297,00
811 ORE IONE, THICKNESS  5.980 B.50 B. 50
GRADE OF ORE, 2U30B.  .404 276 .270
CUMUL. NET UNIT VALUE. § 56.2 ¢ B5.3 ¢ 54.p
APROTORE, THICKNESE 00 .00 .00
SRADE OF PROTORE XU308  .000 000 000
DEPTH 10 TOP OF ORE 297.00 .00 .00
813 ORE IONE, THICKNESS  8.50 .00 00
GRADE OF ORF, -10308.  .270 000 L300
CUKUL. NET UNIT VALUE. ¢ 1122 8 .0 & .0
OVEREURDEN THICKNESS (FT) 259.5¢  279.00  279.00
TOTAL ORE THICKNESS (FT) 16,50 12.50 13,50
ORE, AVERAGE GRADE (XU308) 284 .320 .12
T0T. PROTORE THICKNESS(FT) .00 .00 00
PROTORE, AVG GRADE (XU308)  .054 .800 806
TOTAL TYPE1 WASTE (FT) .00 . 0C .00

TOTAL TYPE2 MNG. WASTE 24.50 13.00 13.00

TYP K-COORD E-COORD  ELEY. PIT-ELY. ED-ELY, DEPTH PRPTY AREA-1 HOLE-1
g-p 5000 5000 7000.5  5BS50.5% 6850.5 URDAT RAA TESTAL

THIS SAMPLE SET IS BARREN FOR THE INTERYAL TESTEL,

FIGURE 14.L
EXAMPLE OF DETAILED LISTING OF QRE INTERVALS ANALYSIS BY SAMPLE SET
(FOR_OPEN PIT MODE)

179



URAD ORE RESERVE SYSTEM

SCOR ARALYSIS OF INTERMED. UDAT FILE *UDATCE.B *, DATE: HAR 386 PAEE 2
RUN:OPEX PIT ORE INTERVAL ANALYSIS; COMPARE SUMMARY VS DETAIL P-L.

BLK:BLK!, TMO HOLES, FILE UDATCE.B, FOR COMPARISON.

NO PLOT-DATA QUTPUT' REQUESTED RUN' BY:P DEVERGIE

bBki aVVV hTEST 2 pVDATA Y 6000 X  5000P10BS0.S5 £10856.5 3 41 D 259.5 7 16,50 &6 .284 ¢ 1(Z.2w 0 W 24.5¢ 5.0 g .05
1202790713506 ,320¢ B5.3w LOMIIOt L0g.000 BID27R.0TI3.306 3 S&Ew OKIZOt 0g .000

bBK1 aRAR WTESTAL pURDAT Y 5000 X  5000F 6850.5 £ 685¢.3 ¢

FIGURE 1L.5
EXAMPLE OF SUMMARY LISTING OF ORE INTERVALS ANALYSIS BY SAMPLE SET
(FOR_OPEN PIT MODE)

180



EXAMPLE OF DETAILED LISTING OF ORE

URAD ORE RESERVE SYSTEM

TYP N-CODRD E-COORD  ELEY, PIT-ELV. ED-ELV, DEFTH PRPTY AREA-¢ HOLE-#

UND 6000 3000 11000.5¢ 10B50.5 11000.5 465.5 VDATA

BRADE CUTOFF, PERC U308B. ) U39 A73
MAx_COST / Lb u308 $ 35,00 ¢ 30,00 ¢ 25,00
DEPTH TO FIRST ORE ZONE 416.¢ 4240 4249

iy

ELEV. AT TOF OF IST ZONE 10590.5  10576.5  10576.5  10576.5

$10 ORE IO0NE, THICKNESS  23.50 3.5 g.50
GRADE OF ORE, 14308,  .i17 2 242
NET UNIT YALUE FOR ZONE ¢ 260 4 4.

4 R $ 6.9
ELEV. AT T0P OF GRE 10553.52 1ossg.gq 1055%.50 {0553.50
0

$48 ORE I0NE, THICKNESS 8.0 : .
BRADE OF ORE, 1U%08.  .286 286 .86
NET UNIT VALUE FOR TONE ¢ 32.2 ¢ 53.2 ¢ 3.2

TOTAL ORE THICKNESS (FT) 31,50 17.50 17.50
ORE, AVERAGE GRADE (1U3DB)  .180 262 262
TOTAL STGPE WASTE (FT) .00 00 .00

TrP k-COORD £-COORD  ELEY. PIT-ELVY. ED-ELY. DEPTH PRPTY
UND 5000 000 7000.5  6830.5  7000.5 URDAT

THIS SAMPLE SET 1S BARREN FOR THE INTERVAL TESTEL.

FIGURE 14.6

AREA-4 HOLE-#

ARA

TEST 2

TESTAL

{INTERVALS ANALYSIS BY SAMPLE SET

{FOR UNDERGROUND MODE)
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SCOR ANALYSIS OF INTERMED, UDAT FILE °UDATCH.B ‘. DATE: MAR 86
RUN:COMPARE UNDERGROUND DRE INTERVAL ANALYSIS - SUMMARY V5 DETAIL P-0.
BLX:BLKL, TWQ HOLES, FILE UDATCE.DB, FOR COMPARISON.

XD PLOT-DATA DUTPUT REBUESTED RUR BY:P DEVERBIE

bBKL avvy h1EST 2 pVBATA Y 6000 % S000C11000,5 E11000.5 4 #1 D 410,
82D 4240 T 17,506 262 ¢ 99.6w LOWILSt L0q . 000 83D 424,
HOA0T 17,506 2628 221w L0KILSt L0g .000

—

3. J60s 982w 0N
17 LN

v 306
0 306 L2028 0.8 w

bBK! aAAA hTESTA1 pURDAT ¥ 5000 X S000C 7000.5 € Tvuu.5 ¢

FIGURE 1k.7
EXAMPLE OF SUMMARY LISTING OF ORE INTERVALS ANALYSIS BY SAMPLE SET

(FOR _UNDERGROUND MODE)
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SCOR ARALYSIS OF INTERMED. UDAT FILE *UDATCE.B *, DATE: MAR BB PABE 3
RUN:t BLOCK WITH ALL HOLES; 1BLOCK EXCLUDIKG AREA VWY UDATCE.E FILE.

BLK:BLK1, TEST ON FILE UDATCE.E, ALL HOLES

PLOT-DATA QUTPUT ON FILE *A:SCORFLOT.F . RUN BY:P DEVERGIE

13t SUMMARY OF RESERVES ANALYSIS FOR BLOCK BL!, OPEN PIT  OPERATION. &4
{Note: when "No. Saaple Points in Ore' = L‘, values null at given cutofs.)

ORE CUTOFF, (103081 16 139 Tl
PROTORE CUYOFF, [YU308) 029 033 040
VALUE PER POUND U308 (33 35,00 30.00 25.00
TOTAL BLOCK AREA [5B. FT.3 2000000 200000¢ 200000C
NUMBER OF SAMPLE PDINTS 43 45 435
RUMBER OF SAMPLE POINTS IK ORE 33 13 29
TOTAL ORE AREA, {SG. FT.] 1466687 1464647 1288889
DRE, AVERAGE THICKNESS {FT) 1,04 8,09 8,70
DRE, TONS IN PLACE 1079111 BABBAY 747334
ORE, AVERAGE BRADE [Iullal 487 568,458
ORE, TONS EXTRALTABLE 97120v BOOOOC 672800
ORE, POUNDS U308 EXTRACTABLE 2461750 209304 8815360
PROTDRE, AVERAGE THICKNESS IFT) 2.8 3.0 3.8
PROTORE, TONS EXTRACTABLE 250667 261333 280667
PROTORE, AVERAGE GRADE [IU3081 L0870 077 050
PROTORE, LBS U308 EXTRACTABLE JIN098  4ull7% 289907
TYPEL HASTE, AVERABE THICKNESS IfT) .9 .7 .7
TYPEL WASTE, TONS EXTRACTAELE 82667 57313 SN
TYPE2 WASTE, AVERAGE TRICKNEES [FT) 2.4 1.9 1.7
TYPE2 WASTE, TONS EXTRACTABLE 232000 170667 133333
OVERBURDEN, AVERAGE THICKNESS (F1] J95.8 19,8 172.¢

QVERBURDEN, DIRECT [CU. YDS.) (x10383) 29321 29400 27601
BACKSLOPE & RAMP [CU. YDS.1  (x10883) 10924 10828 9544
TOTAL OVERBURDEN [CU, YDS.]  (x10833) 40246 40229 J7145

‘ RECOVERAELE POUNDS U30A. (ORE) 8799438 BLIBI94 8550900
RECOVREL PDUNDS U308 (PROTORE) 168549 240707 202935
TOTAL RECOVERABLE POUNDS U306) 8947986 BB79102 8753834
10T, OPERATING LDST ($/T0N) 74,00 75.00 B4.00
OPERATING COST, TOTAL $. {x{0$83) 71889 43200 54515
TYP| WASTE {+ PROT), TOTAL 8. 4000000 4451333 5504000
TYP2 MNG. WASTE COSP, TOTAL §. 464000 341337 264667
OVERBRDN REWOVAL CDST, TOTAL stxpossd) 20123 24137 27659
REMAIKING CAP. COST (4/TON) 2,00 24,00 25.00

TOTAL CAPITAL COSY, TOTAL 8. (x10883) 42461 43317 44479
$ VALUE, EXTRCT.LBS U308 {ORE) (x10243) 331162 272791 220384
$ VALUE, RCVRBL LBS U30E (ORE!(x10883) 307980 259{52 2{]772
NET § VALUE FOR BLOCK. (x10443) 189187 147812 106807
NET VALUE, § PER POURD U308 IN ORE 230 1711 12,49

NET VALUE, $ PER LB UZ08 I¥ PROTORE 16.41 14,80  2.80
t111 SUMMARY OF HOLE STATISTICS s88¢

TOTAL NUMBER OF HOLES PROCESSED FOR RUK/BLOCK =  47;
OF THESE:

12 HAD INTERYALS ABOVE LOWEST CUTOFF GRADE LSED FOR THE RUN.
21 HAD INTERVALS > MIN, CUTDFF, SOME ASSAYS DELETED BY EDIT,
{ HAD AS5AYS, BUT RO INTERVALS ABOVE LOWEST CUTOFF 6RADE.

1 HAD ASSAYS, BUT K0 INTERVALL:; SOME ASSAYS DELETED BY EDIT.
10 WERE "BARKEN'. [ND ASSAYS REPORTED FOR HOLE],

2 WERE TOTALLY REJECTED BY ELEV, OR LITH/ELEV EDIT.

FIGURE 14.8
EXAMPLE OF ORE RESERVES SUMMARY FROM THE ORE INTERVAL ANALYSIS

(FOR OPEN PIT MODE)
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SCOR ANALYSIS OF INTERMED. UDAT FILE “UDATCE.B ', DATE:
RUN:TEST DM ONE BLOCk, ALL DATA FRCK LBATCE.® FILE.

BLK:BLK!, TEST OK FILE UBATCE.E, ALL KOLES

N0 FLOT-DATA QUTFUT REQUESTED KU BY:F DEVERGIE

t10 SuMMARY OF RESERVES ANALYSIS FOR BLOCK Bki, UNDERGROUXD 4P
{(Note: when *No. Sample Paints an Ore® = 6, values null 3

HAR 88

ERATION. 113
t given cutoff.)

OKE CUTOFF, [1U308) A 4% an
VALUE PER POLKD U308 [4) I5.0¢ 30,00 25,00
TOTAL BLDCK AREA [50. FT.) 2000000 2000000 2000000
NUMBER OF SAHPLE POINTS 47 4 47
NUMBER OF SAMPLE POINTS IN ORE 26 24 22
TOTAL ORE AREA, [58. FT.) 1106383 1021277 936470
QORE, AVERAGE THICKNESS (FT) 26,52 23,29 19,22
GRE, TONS IK PLACE 1956028 1585532 1199413
ORE, AYERAGE G6RADE (1308) 329384 487
ORE, TONS EXTRACTABLE 1858227 1506255 129441
CRE, POUNDS U308 EXTRACTABLE «x1048#3: 12220 11560 10440
STOPE WASTE, AVERAGE THICKKESS [FT] {4 .2 4
STOPE WASTE, TONS EXTRACTABLE fo106d 78BS4 13686
T0T. OPERATING COST ($/TON) 65.90 72,00 79,00
OFERATING COST, TOTAL §. {10087} 120785 108450 90017
STOPE KNG NASTE COST, TOTAL ¢, 1515956 1172341 505319
T0TAL CAPITAL COST (8/TON) £0.00 10,00 10.00

TOTAL CAPITAL £OST, TOTAL 8. (x10883)  1BSB2 15083 11295
$ VALUE, EXTRCT.LBS U308 (CRE) (x1uted) €27891 244B0S 245995
MET & VALUE FOR BLOCK, (x10383) 286808 222120 164078
KET VALUE, § PER POUND U306 IN ORE 247 132t 15482

$13¢ SUMMARY OF HOLE STATISTICS sttt

TCTAL NUMBER OF HGLES PROCESSED FOR RUN/BLOCK = 47;
OF THESE:
20 HAD INTERVALS ABOVE LOWEST CUTODFF GRADE USED FOR THE RUK.

& HAD INTERVALS > MIK. CUTOFF. SOME ASSAYS DELETED BY EDIT.
8 HAD ASSAYS, BUT NO IKTERVALS ABOVE LONEST CUTOFF GRADE.

. 200
26,00

2000000
4

24
893417

10047

L0

0
88,09
BOS41
0
16,00
73435
200932
111025
11,05

3 HAD ASSAYS, BUT NO INTERVALS; SOME ASSAYS DELETED BY EDIT.

10 KERE "BARKEN®. [NO ASSAYS REPORTED FOR HOLE],

FIGURE 14.9
EXAMPLE OF ORE RESERVES SUMMARY FROM THE ORE

INTERVAL ANALYSIS

(FOR UNDERGROUND MODE)




URAD ORE RESERVE SYSTEM

D-P:1 BLOCK WITH ALL HOLES; IBLOCK EXCLUDING AREA WV! UDATCE. B FILE,

P-C: 8 35,00~ 1142, % 38,00~ ,139L. ¢ 25.00- 173X
BLK:EKL; SER4: 13 AREA: 2000000,

b1 aAAA h 202 pSTARM3A Y 2000 X 2000C 2142.¢ € 21420 2
1D 3ULST 7,006 L13B % ) .o u 0t U g 0D
2B Ie7.5 T S.006 1518 .0 % R SN 3 L0060

bBF1 aRAA h 203 pSTARHSA Y 2000 1 720"C 214' OFE 213,03
f0370.07 S.006 4368 632w 0N 0t .0g .00
2037067 5,006 3%t A 0N L0t .09 .00
IBINGT 5,006 4368 IZZw 0N Ot 0g .00

------- Flot file data deleted here for space -------
bEkI aV¥W hTESTIS pVDATR Y  S40¢ X S200P 693B.6 E 693B.6 2

1D 2257 2,006 2448 393w 0K 0t ,0g .00
2D 2237 5,000 3058 30w 0 a NiRd o g 000
30 2,57 5.006 .305% 206w Dt 3 000
bBKI a¥Vv hTEST14 pVDATA Y 5600 X 5"00P 6934 bt E £954.9
1D 1247 2,006 3478 200 0 H At L0y o0t
2D 12,47 2000 7% 156w OW D% 0 g .000
3D 12,47 2,006 UTS 109w o 0t 3 008
bbk! aWWV RTESTL7 pVDATA Y 5800 & 5"00? 6933.4 £ 493304 ¢
nBkl aAAA RTESTAL pURDAT Y 5000 £ S000P 6830.5 E 6B830.5 0
bEKD aV¥¥ hTEST 2 p¥DATA Y 4000 X S000P10830,5 EI0B50.5 3
1 b 259.5 7 16, 5v 6 .284% {122« ON25t 5,09 .05
202750 743,506 3208 BS.3Iw OMUELOt LOg .O0O
302790 T 13506 .3206 SA.Bw .ONILOt 0.0 00§
bBKL aAR nTESTE2 pURDAT v 5055 & s055F 6850.0 & 8ESL.C 3
1D 4S5T3T.006 4868 S35.7w LON 240t (5.6g .08
20 45733006 .4B6 % 435.0w LON 240t 15,0 g .084
3D A5T 33006 .466% 3287w .0 2.0t 150 g .0B4

---- Data deleted; beginning of next bleck shown delow ----

bbk! aBEB hTESTIY pURDAT Y 7780 & 91980 7211.0 7"11 03
{ 01582.5 T S5.00 612,538 ¢ 2666.7 w .0 W 0t Qg 000
2 D1582.5 T S5.00 612,538 ¢ 2326.6w O W .0t .0 q .00)
301982.53 7 5,00 612,336 % 1955,0w  LON Ot L0 g .00
BLK Bk2; SEGE: 2; AREA: T0000GGU.

DEKZ 3884 n 202 pSTARMSA v 2000 ¥ 2000 2142.0 E 2142,0 ©
1D3.57 7.006 .13B% Awo KOt 05 000

2 D36l.5T 5,066 .151¢ Lw o L0 0t Dg 000

BEKD aAA h 203 pSTARMSA Y 298¢ X 2200C 2043.0 £ 2143.0 3
{D370.0T S.006 4368 3.2k DN Ot u g .000

2D 0T S.0BE L4368 4B.4w  OW L0t L0 g .00

1037007 5,006 .43 % 321w KL u g .000

FIGURE 14,

EXAMPLE OF DATA ON SCOR PLOT FILE.
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URAD ORE RESERVE 3VETEM

e e T 7D

SCOR ANALYSIS OF INTERMED. UDAT FILE “UDATCE.EB ., DATE: HAR 68 PARE 7
RUN:1 BLOCK WITH ALL BOLES; I1BLOCK EXCLUDING AREA UW "UDATCE. B FILE.
BLK:BLKE, TEST ON FILE UDATCE.B, ALL HOLES

PLOT-DATA OUTPUT ON FILE *A:SCORPLOT.P  *. RUN EY:F DEVERGIE

BRADE-TOKNAGE DISTRIBUTION ANALYS1S:

E‘JALUAT!GN OF DEPGSIT BASEL ON FREQUENCY (F VﬂLUES IH INCREMENTAL SKRADE RANGES
TTH ASSAYS COMBINED INTO 4.¢-FOCT INTERVALS. TOTAL NO. OF VALID HOLES USED IN THE ANALYSIS = 45,
AVERAEE AREA-OF-INFLUENCE = 44444, 54,77, "TONNAGE FACTOR = 15.00 CU.FT. PER TOR.
THE AREA-OF-INFLUENCE WAS DETERMINED BY THE ASSIGNED TOTAL AREA- 2000000.58. FEET
DIVIDED BY THE TOTAL NUMBER OFHOLES INCLUDEL IN THE ANALYSIS.
{These results should not be considered as a final reserve estimate!}

OCUTOFF FREBUENCY SCALE - NO. OF VALUES PER § SPACES. N3, CHEND TOKS POUNDE CUMUL.  AVve BR CUKUL.

6RADE ASSAYS IN N ules IN TONS AT POUNDS

1308 CLASS LLASS CLASS ORE CUTOFF 3o

1 1 2 2 3 3 4 4 5
S 0 5 0§ 0 8 0 5 0 meemeowom esmemeee mcceeees cmecccoooe ceeon eemcsees
L00 XXEXXXRXXXXLXXXRXXAXLXAAXXXN 2 343703 337 3365926 7B 12013809
BT 0002030 0000 R0 000800000000 000800001 4 485925 143777 3622222 .198 11979439
LO2 0 XXX KX XX XXX XX RN XXX EXANEX XXX 4 474074 237037 2336296 233 11833461
L0 XEXXEXXRXXXKXXXXKXX 19 225185 157629 2062222 281 11596624
L4 XEXXXXXXHXX i 130370 11733 1837037 S 11438994
L05 0 XXXEKXXAXKX 1 130370 143407 (706667 33 11321661
L06  XXXXXXXX B 94814 123259 1576296 <395 11178234
L0 XXXXXXXXXX 10 118518 1nn 1481481 313 11054995
0B XEXXRX ) 71111 12080886 1362963 399 10877247
D9 XXX 12 142222 270222 1291852 Al6 10756328
TR $9 5988 . 7 82962 174222 1149629 456 10486106
TR 13 154074 354370 1066668 A48T 10311884
A2 XXX 5 39259 148148 912392 .S4p 9957514
30X 2 23703 64000 853313 973 5809366
BT 2 23703 68740 829629 .587 9745364
S 6 71111 220444 805926 600 9676625
Jdb6 X l 11851 39411 734815 643 9454181
17 LX1x 4 47407 163925 722963 631 9417070
1B Xxxxxx 6 Ti11 263111 575585 .683 9251144
U £ 4 47407 184888 604444 T4 8968032
20 0 0 0 557037 AL BBO31 44
20 1 4 47407 203851 557037 790 8803144
.22 X 2 23703 106666 509629 .844 8599292
23 i 11831 55703 485925 874 8492625
24 XXxxx S 59259 290370 474074 .84 8434921
23 XXy 4 47407 41777 414614 .982 8146550
26 XXX 3 155535 188444 367407 1,076 7904772
.2 0 0 ¢ 331831 1,163 171632
26 XXxx 4 47407 270222 331851 1,163 7716328
2900 2 23703 139831 204444 1,309 7446105
.30 0 0 0 260740 1.401 7304253
o3 0 0 0 260740 1,404 1306233
2 X 1 11851 77037 260740 1.401 7306253
331 { 11831 79407 248888 1.452 1229246
L ! 11851 81777 237037 1.508 7149809
PRI 2 23703 168296 225185 1,568 7068031
3 0 0 0 201481 1.712 6899734
37X ! 11851 88888 201481 1,712 6899734
.38 X 2 23703 182518 189629  1.79 6810845
.39 0 0 0 163925 1.997 6628327
.40 0 0 0 165925  1.997 5628327
A XX 2 23703 136740 165925 1.997 6628327
2 0 0 0 142222 2,261 6431586
A X 2 23703 206222 142222 2,261 6431386
L4 1 11851 105481 118518 2,628 6225364
43 0 0 0 106666  2.84% 6119682
Ab 0 0 ¢ 106686 2.869 6119882
A7 X 1 118351 112592 106666 2,848 6119882
.48 0 0 0 94814 3.168 6007290
A9 0 0 ¢ 94gid 3,168 6007290
<50 0 ¢ 0 94814 3,168 6007290
85 X 1 11831 155259 94814 3,168 6007290
.87 X 1 11851 207407 82962  3.527 9852030
1,03 X 1 11831 24533 THIL 3968 3644623
1.37 X 2 23703 551851 59259 4.556 53992879
2.18 XX 2 23703 1035851 15585 L.67 4747437
5.00 X ! 11851 3711585 11851 15.658 3711585
LLb
OVER

FIGURE 14,11
EXAMPLE OF THE RESULTS OF THE GRADE-TONNAGE DISTRIBUTION ANALYSIS
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APPENDIX A: GAMLOG METHOD

15.0 APPENDIX A: THE GANLOG METHOD

15.1 TINTRODUCTION

The GAMLOG method is essentially a trial-and-error iterative process of log
interpretation used to determine U308 grades for a series of 1/2 or 1 foot
layers comprising the ore 2one under analysis. The GAMLOG program was first
developed by Scott, 1962 and is cited in the following reference:

GAMLOG (J.H. Scott, 1962) The interpretation of gamma-ray log data using a
digital computer. U.S. Atomic Energy Commision, GJO, RME-1L3.

The objective of the process is to find a grade for each separate gamma-ray
log anomaly {one from each separate layer) which could be composited to form
an overall anomaly that would closely match the real anomaly under analysis.
Iterations are performed until sufficient accuracy is achieved.

To develop the GAMLOG program it was neccesary to establish ''type' anomalies
for 1/2 and 1 foot thick layers of homogeneous uranium ore. The deflection
amplitudes at various points along the type anomalies were determined at
percentages of peak amplitude and therefore were independent of grade. Since
no homogeneous ore layers exactly 1/2 and 1 foot thick were available for
actual logging, the type anomalies were derived through numerical differen-
tiation from the log of a 4 foot thick test ore zone composed of homcgeneous
ore (test pit N-3, AEC compound, Grand Junction, Colorado, U.S.A.).

The method can be understood by imagining that the L-foot layer is composed
of several contiguous 1/2 foot thick layers all having the same grade as

shown in Figure 1. iIf hypothetical individual anomalies are plotted for all
1/2 foot layers, the sum of the amplitudes of all overlapping individual
anomalies will equal the amplitude of the L foot anomaly at any depth.

Referring to Figure 1, if we examine the L foot anomaly deflections A, B, C,
D, E ..., a series of points 1/2 foot apart, we see that by subtracting suc-
cessive adjacent deflections of the 4 foot anomaly we obtain the amplitude
a, b, ¢, d, ¢, b, a of the 1/2 foot anomaly: that is B - A =a; C~-B =b; D
-C=¢, etc.

Therefore, if we simply subtract successive readings 1/2 foot apart along
the large anomaly, we will obtain the desired points along the 1/2 foot
anomaly. This procedure was used to obtain the 1/2 foot type anomaly. The |
foot type anomaly was obtained by subtracting successive readings 1 foot
apart along the & foot anomaly.

Since small percentage errors in the 4 foot anomaly can lead to large errors
in the 1/2 and 1 foot type anomalies, it was necessary to obtain very accu-
rate deflection amplitudes for the k4 foot anomaiy. In practice this was ac-
complished by connecting a scaler to a SR-300 logger and measuring
cumulative <counts at fixed depths for periods of time long enough to give
sufficiently accurate calculated count rates.

Successive scaler readings were made at 0.] foot intervals, starting near
the bottom of the L foot ore zone and working upward. All count rates ob-
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APPENDIX A: GAMLOG METHOD

tained by this method were corrected for dead-time loss. Figure 2 is a plot
of these <corrected count rates. The 1/2 and 1 foot type anomalies derived
from the 4 foot anomaly are shown in Figures 3 and L.

15.2 CONCEPTS

i5.2.1 Relating Type Anomalies to Grade

The calibration factor for gamma-ray logging units has been called the
k-factor and appears as the constant of proportionality in the equation:

In this equation G is the average grade of an ore zone expressed as percent
U308 by weight, T is the thickness of the zone, A is the area under the
curve obtained by summing individual log deflections from one extremity of
the anomaly to the other at 1/2 foot intervals, By convention the units of
the Jog deflections are understood to be counts per second corrected for
dead-~time loss, and the area A is understood to be corrected errors due to
absorbing fliuds in the hole and any cther nonstandard conditions.

In a homogeneous, infinitely thick ore zone all log deflections will be
egual, and any one of them can be represented by N. if we make log readings
at 1/2 foot intervals, the number of readings will be 2T.
Therefore A = 2 NT
and GT = 2 k NT
G =2 kN (2)

So, for an anomaly representing an infinite thickness of homogeneous ore,
the ore grade can be determined by multiplying the peak deflection in cor-
rected counts per second by twice the k factor.

In Figure 1 the defection of the peak of the 1/2 foot type anomaly is
one-half the peak deflection of the infinite thickness anomaly. Combining
this information with knowledge of the shape of the anomaly, we can estab-
lish equivalent grades at key positions along the 1/2 foot type anomaly.
These equivalent grades are expressed in Table 1 as fractions of G, the
grade of an imaginary infinite-thickness anomaly composed of an infinite
number of identical type anomalies. Table 2 gives corresponding values for
the 1 foot anomaly.
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APPENDIX A: GAMLOG METHGD

TABLE 1. EQUIVALENT GRADES AT 1/2 FOOT INTERVALS
ALONG THE 1/2 FOCT TYPE ANOMALY.

Distance from center

of anomaly {(feet) Equivalent grade
0.0 (1.00/2)G = 0.506
+0.5 (0.40/2)G = 0.206G
+1.0 (0.08/2)G = 0.04G
+1.5 (0.02/2)G = 0.01G

TABLE 2. EQUIVALENT GRADES AT 1 FOOT INTERVALS
ALONG THE 1 FOOT TYPE ANOMALY

Distance from center

of anomaly (feet) Equivalent grade

0.0 (1.00/1.294)G = 0.77286G
+1.0 (0.14/1.294)G = 0.1082¢G
+2.0 {(0.007/1.294)G = 0.0054G

15.3 MATCHING REAL AND SYNTHETIC ANOMALIES

[f we know the grade distibution of a complex layered uranium ore zone, we
can break it down into series of simple hypothetical 1/2 or 1 foot layers of
homogeneous ore as shown in Figure 5. After individual log anomalies are
plotted and composited for these hypothetical layers, the resulting syn-
thetic anomaly will match the real anomaly quite clesely.

On the other hand, if we do not know the grade distribution of a uranium ore
zone but are given only a gamma-ray log of the zone, it is possible to de-
duce the grades of hypothetical layers whose individual anomalies can be
composited to match the given log. The result is a 1/2 by 1/2 foot or 1 by 1
foot interpretation of the log. The program GAMLOG produces this kind of an
interpretation by a trial-error method.

First, the deflection of the log to be interpeted are converted to equiv-
alent grades wusing equation (2) after correcting for dead-time loss and
other errors. These egivalent grades are also taken as the first approxi-
mation of grades of the hypothetical layers are established using the re-
lationships for type anomalies set forth in Table 1 and 2. The hypothetical
anomalies are then composited to form a synthetic anomaly that is compared
with the real anomaly at each log reading position.

After the comparision a second approximation of the grades of the hypothet-

ical layers is established by increasing or decreasing the first approxi-
mation grades, depending on whether the synthetic anomaly is lower of higher
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than the real anomaly. Anomalies for the hypothetical tayers are reestab-
lished and recomposited, and another comparison is made between the real
anomaly and the new synthetic anomaly.

This process is repeated up to ten times. |{f the comparatives results indi-
cate that the absolute values of all discrepancies are less than 0.005 per~
cent U308, the process is stopped short of ten iterations. The rate at
which the synthetic anomaly approaches a good fit with real anomaly for a
typical complex ore zone (AEC test pit N-5) is shown in Fiqure 6 where aver-
age absolute error is plotted for each successive iteration.

The iterative anomaly-matching method used in GAMLOG was based on type anom-
alies derived for AEC gamma-ray logging equipment. Presumably the response
characteristics of certain commercial logging equipment are close enough to
that of AEC egiupment to validate GAMLOG interpretation of these other logs.

However, one should avoid using GAMLOG to interpret logs which show appreci-
able distortion due to logging at a speed too high for the time constant.
Well logs used by the petroleum industry commonly fall into the latter cate-
gory. However, it would be possibie to modify GAMLOG so that these oil com-
pany logs could be interpreted if proper type anomalies were derived.
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41t onomoly
| trom test zone
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FIGURE 1
REAL ANOMALY FROM 4 FT. ZONE AND HYPOTHETICAL ANOMALIES
FROM 0.5 FT. ORE ZONES
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FIGURE 2
COUNT RATES CALCULATED FROM SCALER READQUT (SR-300 LOGGER)
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Reo! Anomly-,\

.~ Synihetic onomoly mode by
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fheticol loyers

Individvo! onomaglies from
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FIGURE 5

COMPLEX ORE ZONE BROKEN DOWN INTO HYPOTHETICAL 0.5 FT. LAYERS
WITH RESULTING ANOMALIES.
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FIGURE 6
AVERAGE ABSOLUTE ERRQOR OF FIT BETWEEN SYNTHETIC ANOMALY AND
REAL ANOMALY - A TYPICAL EXAMPLE.
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APPENDIX B:

LISTING OF
OF COMPUTED ORE

4400~
000087
001026
000878
000126
000047
000141
001458
000326
001036
000411
002189
000033
000053

4470~
000119
000123
001083
000258
001410
000136
000110
000781
000529
000211
000092
000053
000055
000098

L160-
25 -
130 -
000565
000125
000125
000220
000270
000181
000148
000270
000102
000192
000123
000046

4325-

000040
000084
000895
000565
000135
000056
000181
000424
000634
001364
000401
001441
000054
000023

000051
000109
00016k
000871
000335
000676
000103
000115
002291
000364
000256
000117
000033
000093
000082

000028
000055
000087
000355
000120
000136
000206
000347
000239
00017}
000371
000103
000129
000264
000036

000094

ARDAT DATA - PROC

STARDATX _

STARDAT DATA

INPUT DATA SET

ED GANNA (06 DATA

GRADES IN HALF-FOOT INTERVALS

000051
000100
000817
000349
000157
000071
000302
000526
000601
001605
000340
001082
000090
000025

000057
000101
000238
000L30
000719
000390
000098
000110
003512
000593
0002kk
000148
000032
000179
000056

000053
000061
000110
000167
000112
000142
000169
000357
000381
000240
000471
000110
000055
000451

000093

0 515 5 256187

000082
000151
000742
000366
000184
000095
000685
000892
000509
001397
000385
001015
000147
000027

000142
000189
000601
000360
000146
000132
001405
000725
000603
001017
000531
000876
000133

000229
000260
000675
000334
000089
000157
001707
000313
000556
001230
000902
000773
000120

0 516 5 236187

000089
000102
000340
000336
001045
000271
000094
000038
004226
000585
000200
000151
000028
000293
000040

000145
000103
000508
000242
001486
000240
000090
000108
003785
000205
000242
000158
000032
000309
000034

000215
000109
000766
000196
002226
000232
000094
000138
002503
000171
000195
000111
000033
000211
000035

0 515 5 246187

000095
000080
000190
000154
000100
000137
000123
000364
000329
000259
000456
000102
000038
000433

000117
000100
000255
000144
000089
000133
000137
000336
000314
000207
000LL L
000103
000035
000308

000055
000098
000347
000145
000094
000189
000177
000265
000379
000187
000406
000118

90 -
000153

0 516 5 276187
000079 000079 000107

0106
000162
000490
000813
000253
000058
000141
001893
000236
000569
000776
001302
175 -
000128

0106

000230
000110
000972
000195
002959
000205
000108
000199
001467
000185
000147
000095
000036
000135
000033
0106

000027
000071
000559
000139
000123
000183
000188
000257
000260
000184
000196
000179
000039
000103

0106
000192

6

00009k
001006
000923
000150
000052
000126
001836
000253
000673
000421
001826
000025
000108

6

000164
000111
001145
000215
002566
000165
000109
000322
000999
000199
000093
000092
000041
000112
000031
6

000027
000052
000633
000135
000130
000163
000208
000232
000166
00020k
000160
0002k4k
000064
000058

6
000347

STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
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154
154
154
154
154
154
154
154
154
154
154
154
154
154
154
154
155F 1U
155
155
155
155
155
155
155
155
155
155
155
156F 1U
156
156
156
156
156
156
156
156
156
156
156
156
156
156
156
156
156
157F U
157
157
157
157
157
157
157
157
157

000463
000267
000096
000094
000047
000079
000181
000449
001795
000357
001836
000765
000050
000016
000273
000042

LL60-
000519

85 -
000105
000134
000285
001528
000061
0001980
000453
000089

L43L0-
000097
000150
000187
000102
000217
00010k
00063z
001141
001873
003900
000419
000166
000177
000066
0005L2
000076

L370-
000040
000056
000095
001500
000126
000090
000153
00110k

APPEND!X B:

000358
000239
00008L
000124
000058
000095
000211
000457
001L46
00023L
001293
000627
000051
000032
000L6L
000031

000076
000582
000056
000058
000150
000229
001006
000069
000084
000277
000072

00007k
000093
000112
000186
000065
000157
00126

,0586
000986
002080
003058
000328
000135
000351
000065
000816
000073

000065
000050
000040
000081
002031
000105
000102
000215
001221

000276
000192
000074
000086
000085
000128
000252
000535
001529
000277
001033
000558
000055
000038
000470

000109
000711
000084
000103
000154
000273
000518
000082
000061
000135
000038

000082
000097
000100
000175
000068
000171
000187
000545
0010k
002566
002033
000313
000121
000401
000058
000808
000118

000096
0000Lg
000037
000082
000894
000121
000104
000280
000771

STARDAT DATA

000223
000173
000068
000062
000114
000225
000284
000626
001561
000483
001110
000L46
000013
000011
000322

000243
000150
000059
000058
000148
000356
000269
000736
001291
000873
001412
000342
000005
000021
000207

000292
000149

25 -

30 -
000115
000417
000249
001207
000930
000985
0013985

000337
000010

000037
000127

0 514 5 306187

000152
000479
0001 3L
000109
000132
000334
000L9L
000115
000050
000105

000293
000113
000123
000117
000132
000459
000182
000137

Lo -
000120

000411
000075
000123
000123
000227
000639
000074
000140
000077
000170

0 515 5 236107

000092
000110
000087
000139
000073
000163
000264
000586
001343
003361
001106
000267
000118
000186
000068
000643
000084

000096
000129
000109
000140
000090
00014k
000343
000717
001269
003538
000713
000217
000125
000177
000074
000291
000035

000099
000155
000159
000197
000113
000130
000452
000913
001379
003863
000567
000177
000112
000153
000074
000237
000031

0 895 5 276317

000129
000052
000041
000079
001057
000134
000098
0002kk4
000477

000166
000061
000065
000091
001581
000106
000089
000312
000319

000122
000073
000087
000110
001534
000070
000100
000361
000206

000332
000141
0000LL
000049
000086
000353
000291
002133
000702
001489
001090
000162
000015
000051
000087

0106

000401
000062
000117
000127
000466
000984
000049
000175
000138
000118

0106
000099
000161
00021
000230
000157
000109
000557
001088
001506
003830
000549
000182
000105
000120
000148
000222

0106

000040
000083
000102
000194
000416
000063
000108
000420
000201

000371
000120
000054
000045
000072
000223
000417
002199
000527
001966
000918
000050
000020
000087
000061

6

000505
000039
000119
000128
000556
001504
000051
000194
000236
000092

6

000096
000161
000250
000132
000240
000097
000617
001227
001717
00L072
000488
000188
000130
000087
000253
000112

6

000031
000071
000115
000551
000175
000068
000120
000641
000309

STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
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157
157
157
157
157
158F1U
158
158
158
158
158
158
158
158
158
158
158
158
158
158
158
158
158
159F 11U
159
159
159
159
159
159
159
159
159
159
159
159
159
159
160F1U
160
160
160
160
160
160
160
160
160
160
160
160
160
161F1U
161
161
161

000269
000184
000051
000068
000051

3505~
000143
000072
000100
000036
000040
000045
001125
000797
000314
000187
000180
000111
000150
000028
000305
000233

3580-
000136
000057
000134
000071
00005
000057
000280
002523
000297
000206
000089
000029
000619

3500-
000172
000133
000051
000139
000605
001731
001128
001737
000228

65 -
000347
000050

3585-
000191
000052

APPENDIX B:

000238
000119
000054
000092
000039

000064
000074
000054
000136
000049
00005

100 -
001401
001101
000221
000199
000166
000341
000089
000027
000407
000141

000055
000087
000045
000154
000057
000050
000104
000525
001693
000286
000196
000125

75 -
000438

000043
000140
000114
000072
0001 34
000790
001070
001276
001577
000438
000030
0004 34
000035

000054
000230
000059

000204
000117
000055
000159
000026

000093
000064
000052
000209
000074
000069
000138
001221
001474
000207
000222
000146
0006LL
000091
000030
000650
000119

000066
000069

50 ~
000200
000042
00004 |
000170
000724
000672
000269
000178
000170
000056
000357

000053
000116
000087
000143
000095
000656
001020
001123
000775
000746
000036
000375
000027

000085
000237
000070

STARDAT DATA

000182 000182 000385
000095 000105 000108
000044 000033 60 -
000313 000323 000261
000022 000019

0 430 5 286107
000117 000159 000185
000063 000076 000105
000051 000059 000095
000180 000089 000051
000068 000038 000039
000078 000104 000089
000167 000194 000247
000934 000756 000678
001952 002038 001868
000164 000166 000203
000259 000232 000206
000139 000139 000132
000605 000252 000203
000055 000043 000032
000038 000040 000054
000632 000401 0002kk
000080 000039 000017

0 L36 5 196107
000098 000100 000066
000077 000097 000103
000067 000095 000166
000179 000114 000114
000037 000048 000062
000029 000025 000021
000136 000084 000076
000672 000884 001105
000487 000390 000287
000255 000212 000213
000166 000148 000140
000191 000151 000088
000078 000106 000184
000109 000083 000060

0 L26 5 196107
000067 000094 000133
000098 DOO100 000124
000084 000074 000071
000142 000111 000054
000090 000109 000150
000325 000266 000321
001467 001453 001421
000941 001047 001164
000442 000442 000515
000753 000410 000095
000058 000080 000109
000235 000196 000148
000026

0 L20 5 296107
000093 000071 000078
000270 000231 000098
000114 000123 000141

000448
000067
000032
000146

0106
000214
000114
000146
000035
000031
000063
000395
000647
001073
000202
000199
000101
000293
000032
000076
000249
000016
0106
000077
000094
000197
000109
000058
000028
000078
000981
000257
000209
000136
000051
000292
000049
0106
000204
000169
145 -
000043
000236
000593
001412
001286
000373
000057
000147
000112

0106

000111
000067
000238

000397
000050
000047
000099

6

000247
000100
000139
000030
000032
000047
000665
000636
000583
000176
000197
000074
000319
000030
000141
000254
000016
6

000112
000108
000153
000085
000054
000035
000130
001667
000272
000205
000086
000038
000627

6

000211
000156
000036
000072
000470
001162
001249
001394
000268
000049
000206
000065

6

000155
000055
000306

STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
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161
161
161
161
161
161
161
161
161
161
161
161
162F 1U
162
162
162
162
162
162
162
162
162
162
162
162
162
162
162
163F1U
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163

000280
000215
000062
000212
000285
001052
001545
000400
000408
000059
000081
000L0L

3585-
000181
000033
000081
000176
000099
000430
000174
000143
000199
000314
000431
000257
000050
000056

3595~
000078
000879
000702
000347
000031
000109
000258
000312
000730
002549
000807
000091
000134
000050
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000245
000159
000073
000312
000281
000833
001439
000842
000276
000064
000098
000231

000029
000091
000040
000067
000162
000108
000621
000137
000140
000177
000352
000435
000245
000087
0000L6

000069
000097
000793
000704
000300
000036
000097
000316
000365
000476
001984
000292
000096
000207

000271
000133
000113
000351
000290
000815
001185
001041
000286
000064
000164
000158

000055
000049
000062
000056
000159
000095
000969
000154
000156
000188
000417
000735
000222
000197
000036

000125
000148
0006 3L
000602
000175
000043
000084
000306
000412
000362
000647
000182
000082
000388

STARDAT DATA

000311
000118
000105
000223
000303
000927
001081
000765
000199
000060
000252
000124

000339
000116
000075
000177
000361
001091
000999
000557
000146
000058
000412
000087

000275
000132
000087
000194
000448
001566
000912
000631
000127
000057
000415
000046

0 L36 5 196107

000146
000031
000094
000062
000136
000070
001059
000253
000185
000207
000675
001057
000195
000258

000213
000033
000090
000112
000099
000081
000832
000237
000213
000256
001018
001190
000150
000268

0 L36 5

0001 Lk
000237
000L 19
000378
000126
000083
000100
000202
000376
000358
000517
000130
000079
000L 10

000240
000295
000393
000261
000073
000092
000112
000191
000354
000342
000394
000114
000080
000206

000226
000029
000068
000204
000098
000112
000603
000166
000206
000206
001579
000797
000112
000224

96537

000252
000408
000407
000223
000048
000105
000114
000175
000433
000430
000500
000097
000082
000106

000352
000156
000100
000220
000727
002141
000484
001245
000100
000063
000473
000038
0106

000154
000028
000050
000288
000097
000176
000161
000120
000216
000166
001446
000567
000069
000163

0106

000097
000521
000512
000213
000040
000188
000111
000236
000646
000769
001188
000093
000088
000081

000335
000124

000134
000281
001152
001811
000298
001084
000080
000078
000LL6

6
000179
000028
000055
000219
000091
000341
0001L2
000121
000205
000217
000868
000348
55 -
000075

6

000074
000795
000617
000208
000036
000226
000134
000281
000930
001844
001419
000089
000061
000054

STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS
STARMS



APPENDIX C: URDAT RUN

17.0 PENDIX C: O LISTING FROM URDAT RUN

The following example run was made using the programs and data sets provided
in the attached diskettes.
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URDAT

RUN

DATA ANALYSIS OF PRIMARY U-RSSAY FILE *BAMDAT4 ", DATE: JAN 88 PABE
[B:  URDAT RUk 0N TEST FILE “GANDAT®.
NO INTERMEDIATE FILE OUTPUT REQUESTED. RUN BY:FDV
, trttuses
Y
ICOLLAR + NORTH#  EAST ., FIT (DPTHIBOTISHMPL: PRPRTY | AREA ' HOLE
i ELEV. | CODRD. COORD.:DEPTH!SKPLIOXDICGDE, CODE | WD, |(SA®FLE}
H B H H ' H . ' FO | H
I LV L 1T PR TV 500031500, 12111000 29 ¢ URDAT ¢ ARA « TEST 1 .
\ - 15858381/
! U308 CHEMICAL Ok CORRECTED EQUIV. RADIOMETRIC ASSAYS. \
3 BOT DPTH  THK. GRADE :BOT DPTH  THk. GRADE 'BOT DFTH  THE. GRADE !EGT DPTH  THK, GRADE :80T DPTH  THe. GRADE
! (F1.) (F1.) U308 1+ (F7,) (FT.) U308 & (T (F1.' U308 LT {F1.1 U308 ¢ (FT. (FT.) U308
: SL0 1,00 .050 | 7.0 5.0 L1508 1  B2.0 3.0 .0A0 | 105.0 4.00 .300881 115,60  2.00 .30
i 33.¢ Lev Q20 W0 4ot 020 By.0 200 LeBC Y 170 2,000 080 1 117.00 Z.0¢ LuZ0
H 54,0 .00 080 78,0  &0v 050 91,0 2,00 200880 109.0 2.00 040 | 1190 .00 .04
i L0 400 020 §2.0 Ao L0, 3.0 S.ov Lteer o f1Lu 2000 Ljeut © 1o 2o Lol
{ 63.0 5,00 .Jloet © BAu 2,00 L3vusti f0l.U S.ue LIS50881 113,00 Z.00 L4008
T
/ ‘l
{COLLAR & NORTH  EAST ¢ PIT {DFTHIBOTISMPL! PRPRTY | ARER , HILE
i ELEY. o LOCRD. EDDPD.2DEFTH:5H‘7".:0xD:CUDEx CatE NC. ISAMFLEY,
| i H 7 i H i I | H
L0009, Seue S0L0tESL. U, 100, 20 URDAT | AmdA ) TESTA!
\ Rt 118838147)
JND AS5AYS CR DEPTH RECORDED, ASSUNE HOLS (SAMPLE) IS BARREN, \
\ /
i
/ II
(COLLAR * 4ORTH  EAST 1 P17 (DPTHIEDTISHFL: FRPRTY  AREA | HOLE .
ELEV. : COORD. COORD.$DEPTH:SMPL:IOXD:CODE, COLE . RO, ((SAMFLE)
' \ ' H HE 1 i F | i
111000.50 6000 SO0uI1SU.0. 46611000 VI VDATA vy TEST 2
\ 113883837
/ U308 EQUIY. RADIOMETRIC (UNCORK. FOR DISEGUIL.) ANKDWZDS ASSAYS, \
:BUI DFTR  Th¥. bRADE GRADE 1BOT DFTR  THE, BRADE SRADE (BOT DPTP  THK. SRADE ERADE (BOT DPTH  THE, GRAUE BRADE :
o (FTLY O (FT.) U308 V205 . (FT.y (Fi.b U308 V05 o (FT.) (FT.v 4308 V205 1 (FT.Y (FTLY U308 V205
Doquu 106 L050 LOSe 4140 2.0 .02 LU 4355 2,00 .20 .030 . ASLO 2.00 L5008 100U !
vodole 2,00 LuZv fLoZe + 42406 (U000 LOlv 050 1 427,30 oo Lol 2.9u0 ¢ 433000 Zoov 020 ou
io40B.0 5,00 Lode 2,000 . 4245 LS00 20038 1,000 447.5 fu.0u 010 Que . 455,00z L5508 Z.Q00
Po4t0.0  Z.ooe Llous 5,550 . 4295 5,00 Ludo LRUUUS T TR LS00 25088 5,000 5 465,00 lu.eu Lele W {C I
Vo420 2oen L1508 Sou 1 4335 4000 LSout 5550 . 4400 w020 L1000 485,53 (S0 Ludu T
\‘ i
133311188
/ \
(COLLAR | XORTH  EAST 1 PIT (DETHIBOTISMPLI PRPRTY | AFEA , .HGLE H
t ELEY. . COORL, COORD, {DEFTHISHPLIOXDILODE! CODE : K. E(bAzPLE)E
Doou.0l 5055 00S51150.0f Juvitous si1d URDAT . AR . TESTE? .
: 13383 §131)
U308 EGUIV. RADIOMETRIC ASS4YS, UNCORRECTED FOF DISEQUILIBRIUM. X
¢ BOT DPTH  JHH. BRADE 1807 DPTH  THK. GRADE (BOT DFTH  THK. GRADE iBOT DPTH  THk. BRADE ! '
{ {FT,) (F1.) UIE ¢ T (F1.0 L3 . (FT.) (FT.) U308 | (FT.} (FT.) U308
3 1340 4o .05¢ 3 £70.4 13,00 .25033: 20%.0 Y00 02U 5 2400 400 03 ‘
H 136,5 2,50 000} 175,0  9.00 1.040%s.  22¢.0 1(,00 ,090
. 1415 5,00 020 fg0.0 3.0y .BZus 2260 b.oub L ABOSS
. 145.0 3,9 .60¢ ,  185,0  S5,00 070 1 230.0 4,00 000
H 155.0 10,00  .fiog . 2ee.u M5.00 LOU0 230 w00 L {20t
\ /
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URDAT RUN

(22321131
/ \
{COLLAR i NORTH EAST @ PIT {DPTHIBDTISHPLIH20 : K-FACTOR: DEAD ICRIT! H2D! AIRITPS/INCHMILOS- iFULL i PRPETY . APEA ,  HOLE
. ELEV. ! CODRD. COORD.IDEPTHISMPLIGXDICODEIDFTR: (LAST) ! TIME (FACTICORRICORK: (LAST: !TYPE :SgnLE: CODE + H2. . iSuMPLENL
i i H 1 HE H H H H H H ! H HINY i ; [ H
P 720300 7930 937 151831100, Fidi 230,,00000336:  3.04 ND 11.28:1.00! AL | URDAT i BEE ., TEST I
\ - - -- ~tteeasay/
/EAMMA LOB INTERPRETED VALUES: DATA: UNCORRECTED CPS. DATE LDBBED: o/ v \
i BOT DFTR  THk, BRADE 1BOT DPTH Tk, GRACE IBOT DPTh  THK. GRADE 1BOT D®TH  THk. BRADE IBOT D°Tn  T+¥, &GRADE v
: {FT.? {F1.} U308 5 F1.} (F1.) 4308 : (F1.) (FT.) L3D% i (F1.) (FT.+ UE . «F7.) (£7.+ U308
©1S9L5 LS50 L004  1596.5 .50 L02F | 16055 .50 .oe2 | 18065 .50 LOuS | 16235 .50 .uel !
H 1992,0 .50 000§ 15970 .30 035 1 1802, LSC JO0B 0 L&07.C 0 LS9 Loud . 182400 LBy L0uS
! 1592, .5¢ L0320 15973 \Su JIT4r . tbu2 3 B0 LuBS b 1e025 0 LS8 LoD, 16242 L300 0D
‘ 1593.0 .50 w08 4 1S9B.¢  (Su 296880 1sul.e W50 L0051 fevB.e L59 L0313 1625.0 .50 LouR
. 15%2.8 S0 Lpue 0 139B.S 0 U500 Jlusr . 1eplS 90 003 ' 1s0R.5 500 .65% 1 1625.5 W90 098
; 1594, ¢ 50  .o4b 0 159900 S L1780 180400 LS00 L0 16090 LS LUy, 18260 58 Loug !
H 1594.3 LS50 o038 1599, .50 L13ut i 1A04LS 500 L0ub o 1809.5 S0 Lo b 1626.5 PRTUNEIN (1] B
H 1995.¢ S 028 0 Ledbie .50 L0491 1ELSD S0 L0086 b 181Ul0 B 17 I T LS00 el
i 1595.5 S0 LupB ¢ oleee.5 LS00 LuBI ) 1s05.5 LS50 Lull b lefelS 0 LS Lwwd
H 1596.0  .S¢ L0146 3 e0L.e U500 035 1 tA0s.0 L300 007 1 1623.0 12,50 L000
1 i
(8333318
/ \
!COLLAR © NDRTK  EAST 1 PIT 'DPTHIBOTISMPLIHZO | ¥-FACTOR: DEAD (CRITY W20! AIRICPS/INCHILOG- (FULL ' PRPRT | AREA ' HCLE
. ELEY, ) COORD, COORD.DEFTHISMPL:ICRDICDDE IDPTH, (LASTY | TIME (FACT.CORR.CORR. (LAST) .TYPE 5{ALE, C[ODBE No. . 1SARPLE}
. H H . HE H 1 H : ' ' H 1 REL : { .
f7201.00 778U 9198, 151851100, F1¢, 32900000330, 3,61 NO 11.2Bi1.00. w D UFDAT . BBE ' TEST 4
\ --1188841e/
/BAMMA LOE IKTERPRETED VALUES; DATA: UNCORRECTED CPS. DATE LOGGED: v/ 0 \
E BCT DPTH  THE, GRADE 1BOT DFTK  THK. GFADE IPOT DPTR  THR. GRADE (807 DPTH  THE. SRABE [BQT DPTF  THE. 6RADC
: {FT.1 (FT.» 0308 . (FT.) (F1.} U308 & (FT.) (FT.) U308 .« (FT.» tFT. U308 1+ (FT. (Fl.r U3y
PO1S8LS .50 LOue | 159%.¢ .50 L1750 1 Le00.5 .50 .O17 © Q8ud¢ .5 .ou5 | 18175 .50 1.4e484,
: 1584, 5% o041 15905 LS00 (938 1 (BULL0 0 L500 L032 0 18095 .50 Lo0b o 161800 LS00 1,379
i 1584.5  .5v 007 1 1593.0 .50 L445%t% 101,55 LS50 .02% . 1elt.y LS50 Loud 1 141R.5 L5U 2,227,
H 15850 .50 Lové 153935 LS00 a8 0 1B02,0 LS50 .00 0 fb1e S LS50 eIl 181N 50 L6248
i 1585.9 L0 L0210 1574 W0 L5068 1 1602.S SO0 W96 1 1AL LS00 L0021 1a19.5 LU L 25488
! 1386.0 .50 024 ' 13945 .50 12 b 1A03.0 .50 L3b48t) L1150 LS00 014 1 12000 LSU 0 1.5248%)
. 1566.5  .5v  Ludl o 1535.0¢ JSu LueE 1 leud.E J5¢ LLBE2S®, 18120 .50 L0121 eSO 1.432¢8
: 1587.0 S0 Ltfor o 1595.3 LS5¢ Lteld ) feud.u LSu 29SS, 1e1Z.9 0 LS00 JESE . 1edl.000 L9 Luwy
15879 SO0 L0BY b L5%e.v L3¢ 094 o 1404.5 LS00 3477880 16120 TN VR 193 I L0 1Bt
. 1568.0 L9 Leve o D593 LS00 L 2240 1euS.¢ LS00 1407880 1613.5 .50 ,5822¢ . fe2l.¢ L300 L0533
¢ 19885 J5v 020 o 159700 LS00 4Z4RE, 103,53 .50 3.747880 bl4y L5000 L9338 o 16215 50 L0Y7
o 1987 S Le08 ¢ 1BP2.0 0 (S At Lhuelb o (S0 LLO79880 LelaS (B9 LSe3s 1 LEZL.0 30 Low
: 158%.5 S Lu28 0 18%8.0 JS¢ 0 L3BISEL hus.S o0 43383 161500 .50 L8338 . 18235 Se Ll
: 15%.¢ .Sy .ol 1SeE,T 80 ,250¢et 07,0 LS¢ .05 & IS5 LSu 1,588 1824.0 56 L00C
H 139¢.S L0 Lel2 e 199900 LS50 LuBe 1 IsY7.5 T | 1TV R S F-S 1. .50 1.065%%  1824.5 Y L009
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APPENDIX C:

URDAT RUN
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1
PCOLLAR o NDRTH  EAST o PIT (DPTH.BOTLSMPLIHZD | #-FACTCR. DEAD (CRIT. K20, AIRICPS/IRCH, . 36- (FULL . PRPRTY ! AREA | HOLE
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, ¢ H : HE : \ i \ ' H : ' T : ] !
HEY (VR T X 8376, S18%cter AL 23%..vu0e03e. 3.0 KD G1L2BD L9 A urPA™ L LEL ¢ TEST
= e e e o e e Do 1t
r6RRPn LOo INTERFRETEL VALLES; baTh:  INCHES ZEFL.(RECTL:. DRTE LO33ED: ¢r v \
! .
¢ BOT DPTH THe. ORADE  1BOT BPTH Tre. GRADE iBCT DFTW  Twr. GRADE L BCT LPTr THe, BPROE GBQT JPTH THK, BRADE
!l (FT {FT, U308 : 1F7. Fro0 U308 . N (FT.0 U302 . F1 (FT., b3gg . {FT.) (FT.: Uide !
B eSS omooomasssssses 3ttt it | TTTTTT T T e TS s s g eSS s s s y TTEeSreTTom oSS ssmemem ]
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. (395, NI N B T VXIS S udE 1 1eus.e R U1 A -3 L SN[ 1827, Aol
15°5.5 TR I T § SeooLuBt L ieSS T S S S PR 5 N
) 59t AT U R Y 1t I T (A TR 11 T .3 U A - SOV G DT A
ittt
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| H . H . , i . ) . . . ; e . : ' )
HES SO N 5196 PSIBSILOL AT I2%vuuuell ILu N3 D28 el s ukBa® I TEST g
§m T e e e e e e e e e ieaoe e fareitny,
‘aRyL (S0 TNTERFPETEL YALUES: DARTA:  INCHES DEFL.(RECTL . DR7E L3B3EL: ¢ & .
1 i
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APPENDIX C: URDAT RUN

L0l
LITAOLOBIC UNIT CDIE:

DEPTH 75 TQP OF UNIT:

]
Jnlz FTTRIN TT T TE MY

S0, 100, 150. 1000, 2000,

18888888
/ \
ICOLLAR ¢ NDRTH  EAST @ PIT ;DPTRIBOTISMPLIH20 + K-FACTOR: DEAD ICRIT: H20: AIRICFE/INCHILDE- (FULL § PRPRTY : ARER :  HOLE
i ELEY. ) CODRL. CCORD. L\EFTH.aHPLﬂxD Lope DPTH‘ (LAST) | TIHE A"T URMGRR (LAST) erPE ::‘.CA'E' gooe ¢oKD. :SAHPLE):
i | TUINY 8 : {
172000 793¢ ?376. .5199.10"' Fll( 23 u..uuwcw S 0. NG 1.2 : 94 W URDAT 1 BER TEU. 7
\mweevnomoon e 11131117
JGAMMA LDS INTERFRETED VALUES: DATA: INCHED DEFL,(RECTL). DATE LOBBED: 4/ ¢ \
5 BOT DPTH Tk, GRADE :POT DPTH  TH. GRADE (BOT DPTH  THr. GRADE 'EOT DFTH  THr. GRADE :BCT DPTH  THk. GRALE
: (F1) (F7.r U3I0B i (1.1 (FT.5 U3GE 1+ (F1.y (FT. B30e © (FTo (FT.) LIB + (FT.} (Fl.: u3og
POUSILE  Se .00 ¢ ISERS LS 020 fenS LS50 WD G tebeS LS L005 § 1eZLS B0 L090
: 1992.0 Sy Loy 15970 L0351 teelyy S0 Luek 0 leel S0 003 b 18240 00 L0
' 159%2.5 .50 .032 ¢ 1597.% 5¢ L (74r ¢ 1602.5 L5¢ 005 ! 1e07.8 .5C L0001 1e24.S 0 L50 .027 )
! 18930 -l .“'18 i 1396.¢ L300 L 296880 1400 TN (R YT RTINS L TS e 008
; 1592.5 R i 1399.2 TR 117 IS T RS LA L0073 t 160B.S 96 L05% o 1e28.8 L0 005
; 15940 LBoLeey 1 1BR9L PR TORNE 0 S 112 TR R 11 B V.1 N N T [ B T %7 PR TN 1T A
. 1594.5 .30 L0235 5 1599.5 .30 L1300 1e04.5 .30 LQ0&  Le0%.5 LS00 L00C ¢ 182¢.5 .50 LC0B
H 15950 L5% L0271 Sefuat S0 049 1 tseS,0 LS00 L00e o LBluce LS¢ 0 L9053 16270 WS¢ el
i 1595.5 .50 L08R ¢ 1005 .50 .08 ¢ L605.5 0 L5 L0110 LRS00 30 .90 )
i 1596, ¢ L0 L0186 4 1801,0 .50 ¢35 . 1604.0 L5607 1823.0 12,50 (000
CLITRDLORIC UNIT CORE: g1t MY Jmd 1r11q e M7 Mie ALSTIKE VIR, VAR Ko :
t DEPTK TC TGP CF UNIT: S0, fon, IS0, 1090, 115C, 1200, §250, 150C. 1800, 1&5u. 1790,
\ /

[§331111
/ \
(COLLAR O NORTw  EAST § FIT (DPTHIBOTISMPLIH2D + K-FALTORY DEAD (CRIT! H2DY AIRICPS/INCHILOG- IFULL | PRPRTY | AREA ¢ HOLE |
i ELEV, i CGORD. COORL.:DEP*P'SHPL:UX 'CODE‘DWH’ (LAST) © TIKE :FAC’.:CGRR CORR: (LAST) (TYPE ISCALE: CODT | NL. (.,AFPLE).
B | H : H H 1 HS LT i |
V72ioe TTBL 319¢" ‘5 85 IUU. Fl!. 379 UUUUU”" 3.0 ND .1.18. .94, i34 « URDAT . BBE ! TESI §
e e -—- - e s/
/NG ASSAYE RECORDED; AESUME HOLE (SAMFLE) 15 BARREN T0 DEFTK SANPLEE, \
CLITHDLDEIC URIT COBE: otz Jmil dMi4 gmiS JMls gMIT JNIE M JM20 0 gMZY K22 :
o DEFTH TO TOF OF ONIT: S¢0 10C. 159, 1900, 1190, 1200, $250. 1300, 1350, tduv. 1450. i
\ /

[111t1i )
/ \
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i \ i ) H i ‘ H IESL. I H i
: 7241, u. 7780 91981 .5185 wo Flc' 379 00000130' 3,00 RO 11,280 948 B LI ' URDAT | 8RR ! TFSHO ,
e --- e LT YTLEY;
/EAnnA 106 lr’FPPﬁCTEu VALUES; DATA: FREVIDUSLY INTEPRTD, DATE LDSGED: ¢/ ¢ v
; BGT DFTH TH.. BRALE 1BOT DPTH THr.. BKADE 1BGT DPTH THE. SRADE iBDT DPTH THE, 6RADE 1BOT DFTR THr, BRADE
: F1.} 1FT.) U308+ (FTo (F1,r u30e 1)) {FT.) U308 (FT.» (FT.} I8  (F1.) IF1,) U308
LOIS81L5 .50 1596.5 .50 020 1 ISOLE .50 .00 ¢ 15965 .50 005 16135 .50 .00
: 1582.¢ .S 1987.¢ .50 L035 ¢ 15920 .50 .00 ¢ 1597.0 .50 003 ¢ [el45 0 LS00 009
H 1582.5 .%0 1587.5 .5¢ 1743 ! '59".5 S0 L0070 1597.5 .50 L0001 18345 LS50 L027
i {SEZ0 .50 1563.C .50 .296te IS9.0  .5G  .00S ¢ IS9B.C .50 .013 i 1815.0 .56 .00 !
: 15639 .50 15BE.C LS80 L0ep ol 15935 .50 003 4 159R.5 .90 L0591 18155 S0 .005
; 1564,0 .50 £5B9.0 .50 L3370 159400 LSv 005 b 19%R.e LS50 L0030 lele.v L3O 006
H 1584.5 .59 1989.5 .50 1308 : 159405 .50 L006 § 1S99.5 .50 GO0 1 falf. J9v 008
H 1985, 0 .50 1590, 0 L0 L0AY L 159509 L0 LB0s 1 16000 300 L0605 1 18170 o 002
! 1555.5 .5 15%¢.5 .50 .08) ¢ 15955 .50 .01t 'Aoo.s 30006
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APPENDIX C: URDAT RUN

12233111
f \
[COLLAR | NDRTH  EAST : P17 IDPTRIBCTISHPLINZD | K-FACTOR! DEAD {CRIT: W20} AIRICPS/INCHiLOG- (FULL i PRPRTY © AREA | KOLE i
{ELEV. | COORD,  COORD. DEPTHSWPLIOIDICODEIDFTH] (LASTY | TIPE IFACTICORRICORK] (LASTI {TYPE [SCALE! CODE | WD | (sm¥eLe
: : ST ! ; DN : : ;
L2000 7780 91980 ISIESI00F F2B 320.00000330} 3.0} HO G1.2B .94 TR AL T L S 0
\ e Rt 123333217
JbANAA LOG INTERPRETED VALUES; DATA: PREVIOUSLY INTRPRTD. DATE LOSGEL: 6/12 \
| BOTDPTH  THK. GRADE GEOT DPTH  THK. GRADE IEOT DFTH  THk, GRADE ! B
{10 (FTD U0 G GFL) (FLD USO8 | (FL.)  (FT.j U308
DOISBLS .50 022 © 15B6.C .50 1.000S! 1SB€.5 LSO .001 !
DWBBALG .56 L1208 | 158.5 .50 .B7BS | 13690 .50 .00C ©
DoOISBLE U5¢ L3R 1580.0 .50 L5958 ¢ 15835 .50 .02 !
oS50 .56 .50ns t 1567.5 .50 L1108
| ISBE.S .50 .pgus © 158E.0 .50 040 !
) /

“RCCTATAFICES FOR RON RAVE “BEER PROCESSED:

BATA AMALYSIC OF PRIMARY U-ASSAY FILE *GANDATS ', DATE: JAK S8 PAGE 1
1D: URDAT RUN 0N TEST FILE ‘GAMDAT®,

NO INTERMEDIATE FILE OUTPUT REQUESTED. RUN BY:PDV

1484 SUMMARY DF HOLE STATISTICS tist

TOTAL NUMBTR OF WOLES PROCESSED FOR AUN/BLOCK = 12
OF THESE:
10 HAD SAMPLE ASSAY DATA,
0 2 HAD MO ASSAYS REPORTED ['BARREN®),
"PEAL-GRADE-ST® SUNMARY: HOLE
BRADE. TOTALING, AT LEAST, bR THE INDICATED 1.
CLTOFE SRADE = .10 U908, HIN, 6T = .4gy ¥ HOLES = 4

%S AT Ok ABQVE THE INDICATED CUTCFF

-
n

cre
'

CUTufF BRADE = .30 %u308, MIk. BT = L.205 ¢ HOLE

CUTDFF GRADS = ,4p 2U30B, #1%. BT = l.eu; ¢ HOLES

CUTOFF BRADE = .50 2U3DB, KIk. BT = Z,00; B HOLES = 4

SAMPLES AT INJIFATED *PEAR* GRADE ARE XDT NECESSARILY CONTIGUOUS:
IF SAFLES SDITED, PERK SRADS VALUES APFLY OMLY 15 EELECTED SAMPLES,
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INDEX OF TERMS

8.0 IND

AIR CORRECTION FACTOR 36, 54

ARBITRARY CUTOFF GRADE 117

AREA NUMBER 28, 48, 50

ASSAYS 13, 14, 17, 18

ATTENUATION FACTORS 15, 35, 36, 37, 54

BACKSLOPE WASTE 117
BARREN 20, 21, 33, 34, 47, 51, 60
BASELINE CHANGE 59
BEDDED SANDSTONE TYPE 58, 117
BIASED SPACING 117
BLOCK 6, 117
BLOCK DUTLINES 117
BLOCKS 69

ORSAC 69

RESUV 69

SCOR 69

URDAT 69
BOREHOLE LOGGING 14, 15, 16, 17
BOTTOM ELEVATION 6
BOTTOM LITHOLOGIC UNIT 6
BREAK-EVEN COST CUTOFF GRADE 117

CAPITAL COST 117
MINE AND EQUIPMENT COSTS 117
OTHER COSTS 117
OVERBURDEN REMOVAL COSTS 117
PRO-RATED MINING WASTE COSTS 117
PROCESSING PLANT CAPITAL COSTS 117
UNDERGROUND PRIMARY DEVELOPMENT COSTS 117
COLLAR ELEVATION 15, 33, 34, 35, 47, 48, 50, 51
COMBINING THICKNESS 146
CONTINUATION RECORDS 49, 55
COORDINATES 32
COST-VS-VALUE CUTOFF GRADE 117
COUNTS-PER-SECOND 53
CPS 6, 14, 15, 16, 17, 55
CUTOFF GRADE 117
CUTOFF GRADES 138
CUTTOFF GRADE
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INDEX OF TERMS

MINTMUM 146

DATE LOGGED 57
DEAD TIME 5k
DEAD TIME CHANGE 58
DEAD-TIME FACTOR 6, 15, 29, 37
DENSITY 117
DEPTH
FIRST READING 56
FIRST SAMPLE 33, 34
FIRST SAMPLE INTERVAL L8
HOLE WATER 35
OXD1ZED-NON-OX1DIZED CONTACT 48
OX1D1ZED-NON-OXIDIZED CONTACT 3b
PIT BOTTOM 6, 33
PIT-BOTTOM 48
TOTAL DEPTH -3k
TOTAL SAMPLED 2]
DEVERGIE, P. 1, 2 .
DILUTING TO MINIMUM MINING THICKNESS 117
DILUTION THICKNESS AND GRADE 117
DISCOUNTED CASH FLOW RATE OF RETURN 117
DOLLAR )
pOS 1, 14, 19

EAST COORDINATE 48
ECONOMIC CRITERIA 117
ECONOM!IC RECOVERY COSTS 117

File Name Protocol 8
FLUOROMETRIC 13

FORPRINT 9

FORPRINT.EXE 9
FORPRIN2.EXE 9

FORTRAN 1

FORWARD COSTS 117
FULL-SCALE DEFLECTION 54

G
GAMDAT 10
GAMDATV 10
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INDEX OF TERMS

GAMLOG 1, 2, &4, 7, 187
K-FACTOR 188
REAL ANOMALY 189
SYNTHETIC ANOMALY 189
GAMLOG METHOD 15, 187
GAMMA-LOG 12, 14, 15, 20
GRADE 1, 2
GRADE DISTRIBUTION ANALYSIS 155
GRADE-TONNAGE DISTRIBUTION 117, 155
GRADEV 2
GRUNDY, W.D. 1

HEADER RECORD 49, 51, 53, 55
HOLE NUMBER 27, 28, 32, 48, 50

INCHES-OF-DEFLECTION 52, 54, 55
INDEPENDENT OPERATION 117
INTEGRATED OPERATION 117
INTER ORE MINING WASTE 117
INTERACTIVE ENTRY 129
ARROW -> 129
CAPS LOCK 130
DELIMITERS 129
FILE NAMES 130
IMBEDDED BLANKS 129
NUMERIC ENTRIES 129
QUOTES 130
INTERPRETED VALUES 56

K-FACTOR 15, 35, 36, 37, 54, 57, 188
K-FACTOR CHANGE 59

LITHOLOGIC RECORDS 59

LOG e 6

LOG TYPE 38

LOGGING PROBE 30

LOGGING SPEED 35, 57

LOGGING UNIT TYPE 54

LOGGING UNITS 30, 31, 32, 38
LOWER DILUTION 117
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MACHINE READABLE 12, 15
MARGINAL COST CUTOFF GRADE 117
MAX |MUM STOPE WASTE THICKNESS 117
MDDAT 2
MEEHAN, R.J. 1, 2
MINE EXTRACTION LOSSES 117
MINE SAFETY 117
MINE-MILL RECLAMATION COSTS 117
MINIMUM INTERMEDIATE WASTE THICKNESS 117
MINIMUM MINING THICKNESS 117
MINIMUM WASTE THICKNESS 117

OPEN PIT 117

UNDERGROUND 117
MINING DILUTION 117
MINING WASTE 117

OPEN PIT 117

UNDERGROUND 117

NEUTRON-ACTIVATION 13
NON-CONTIGUOUS SAMPLE FORMAT 50
NORTH COORDINATE 48

OPEN PIT ANALYSIS 155

OPEN PIT FACTORS 117

OPERATING COST 117
APPLICABLE INDIRECT COSTS 117
DIRECT MINING COSTS 117
HAULAGE COSTS 117
PROCESSING COSTS 117
ROYALTY COSTS 117

ORE 117

ORE INTERVAL 117

ORE INTERVALS 155

ORE RESERVE 117
AREA-OF-INFLUENCE 117
BLOCK 117
DILUTED 117
EXTRACTABLE 117
GENERAL OUTLINE 117
GENERAL OUTLINE METHOD 117
GEOLOG!C RESERVES 117
GEOSTATISTICAL 117
IN-PLACE RESERVES 117
INFERRED 117
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MEASURED 117
REASONABLY ASSURED RESOURCE 117
RECOVERABLE 117
UNDILUTED 117

ORE-INTERVAL ANALYSIS 155

ORSAC 1, 2, L, 7, 9, 117, 132, 146
ALPHA1 CONSTANT 146
COMBINED ASSAYS 146
COMBINING THICKNESS 146
CUTOFF GRADE 1L6
ESTIMATED TONS AND GRADE 146
FRACTIONAL TONNAGE 1Lé6
RESERVES ANALYSIS OPTIONS 146
STATISTICAL PARAMETERS 146
SUMMARY FOR ALL BLOCKS 146
TONNAGE FACTOR 1kb

URANIUM 146
VANADIUM 146
ORSAC.EXE 9

ORSAC2.EXE 9
OVERBURDEN WASTE 117

P-0 files 8

PATTERSON, J. 2

PEDAT 2

PIT AREA 117

PRELIMINARY ESTIMATES 117
PROCESSING RECOVERY 117
PROFIT 11317

PROPERTY CODE 2B, 48, 50
PROTORE 117

RADIOMETRIC 13, 14, 15, 16, 17
DISEQUILIBRIUM 17
DISEQUILIBRIUM COEFFICIENTS 18
EQUILIBRIUM 13

RANDOM SPACING 117

RANGE CODE 29, 30, 31, 32, 37, 38

READOUT INTERVAL 35, 54, 59

RECORD COUNT 47, 50

RECORD COUNT OR INDEX 28

RECOVERY 117

RESTPRN 8, 9

RESTPRN.EXE 9

RESTPRN2.EXE 9

RESUV 2, &4, 7. 117, 132, 138
CUTOFF GRADES 138
RESERVES ANALYS!S OPTION 138
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URANIUM 138

URANIUM AND VANADIUM 138

URANIUM RESERVES 138

VANADIUM 138

VANADIUM RESERVES 138
RNGTBL 9, 31, 38

SAMPLE 12, 13, 14, 18
SAMPLE INTERVAL 13, 15, L7, 49, 50
BIMETAL LS, 50
FIRST 48
UNIMETAL 50
SAMPLE SET DENSITY 117
SAMPLE SETS 13, 14
SAMPLE-TYPE CODE 1 48
SAMPLE-TYPE CODE 2 48
SAMPLE-TYPE CODE 3 48
SAMPLE-TYPE CODES 29, 30, 31, 32
SCOR 1, 2, 4, 7, 8, 9, 117, 132, 155
COST-VS-VALUE 155
ECONOMIC DATA 155
ELEVATION OR DEPTH 155
GRADE DISTRIBUTION ANALYSIS 155
GRADE-TONNAGE DISTRIBUTION 155
OPEN PIT ANALYSIS 155
ORE INTERVALS 155
ORE- INTERVAL ANALYSIS 155
PHYSICAL DATA 155
UNDERGROUND ANALYSIS 155
SCOR.EXE 9
SCOR2.EXE ¢
SCOTT, J.H. 1
SENSITIVITY 29
SKIPPED INTERVAL 56
SPECIAL ENTRIES 56
SPECTRAL ANALYSIS 13
SPLIT SHOOTING 117
STARDAT 10
STARDATL 10
STRIP LOG 12, 1h4, 16, 17

TAX CONSIDERATIONS 117

TIME CONSTANT 35

TOP ELEVATION 6

TOP LITHOLOGIC UNIT 6

TOTAL COST-VS-VALUE 117

TYPE 1 MINING WASTE 117, 155
TYPE 2 MINING WASTE 117, 155
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UCON 2, 3, 4, 5, 7, 68, 132
1Y INSTRUCTION 72
MM O INSTRUCTION 73, 74
n>#t [NSTRUCTION 72
s INSTRUCTION 73, 74
YA"™ INSTRUCTION 72, 75
"B" INSTRUCTION 72, 73, 74
“C" INSTRUCTION 75
NEN INSTRUCTION 72, 75
ME' INSTRUCTION 72, 74, 75
"H' INSTRUCTION 75
UM O INSTRUCTION 72, 75
QY INSTRUCTION 72, 75
W O INSTRUCTION 72, 75
BCM 70
BCM FILE CONTROL MODULE 70
BCH IDENTIFIER 70
BCM TERMINATOR 70
BLOCK 70
BLOCK CONTROL MODULE 70
FCM (See BCM) 70
FCM IDENTIFIER 74
FCM IDENTIFIER RECORD 75
FCM ITENTIFIER 70
FCM TERMINATOR 70
FCM TERMINATOR RECORD 75
FILE 69
FILE STRUCTURE 70
INSTRUCTI{ON CARRY-OVER 76, 77
INSTRUCTION NEGATION 76
INSTRUCTION SUMMARY 74
INSTRUCTIONS 71
PRIMARY OPcodes 72

UCON files 8

UDAT 7, 19, 20, 22, 47
BOREHOLE LOG FORMAT 22
CONTIGUOUS BIMETAL FORMAT 19, 21
CONTIGUOUS FORMAT 19, 2i
CONTIGUOUS UNIMETAL FORMAT 19, 21
CONTINUATION RECORD 21, 27, 28
DIRECTIONAL DATA RECORD 21
DIRECTIONAL RECORD 27, 28

FORMAT

"A-E" 16, 19, 22, 29, 31, 52, 53
IIAN 29, 3]

llBll 29’ 3]

llcll 29, 31

IIDH 29, 3]

llEll 29’ 3]

“FlU" 16

"FNQ" 16, 19, 22, 35, 52, 53
"FYC" 16, 19, 22, 52, 53
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"E11' 16, 19, 22, 29, 31, 52, 53
EIUT 16, 19, 22, 52, 53
IllH 29’ 3]

CONTIGUOUS 34
NON-CONTIGUOUS 16, 29, 3k
FREE-FORMAT TEXT 22
GEOLOGIC RECORD 27
HEADER RECORD 20, 27, 28, 29, 30, 35
INTERMEDIATE FILES 19, 22
LITHOLOGIC RECORD 21, 28
NON-CONT IGUOUS FORMAT 19, 22
PRIMARY FILES 18, 22
FORMAT 18, 20, 21
UDAT files 8
UNIMETAL SAMPLE INTERVAL DATA 49
UPPER DILUTION W17
URAD 11, 7, 12, 13, 15, 17
URDAT 2, 7, 9, 132
URDAT.EXE ¢
URDAT2.EXE S
Usum 8

VALUE 117
VANADIUM 138

WATER CORRECTION FACTOR 37, 54

YOUNG, H.B. 2
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To: Division of Publications
International Atomic Energy Agency
Wagramerstrasse 5, P.O. Box 100
A-1400 Vienna, Austria Date:

ORDER FORM

Please send me ......... copy/copies of the Uranium Ore Reserve
Calculation System (URAD) program, including the source code and
documentation.

{ )} Payment is enclosed or
{ ] Enclosed are eleven diskettes of 5.25 inech double sided, double
density

NAME: .........c000.. esenens ot e s s e s s essreseesacs e et et aas 0 aeans
ADDRESS: ........ tecerecanan Gt e s s e eseas et et et et et et
CITY: (1 iiieonennonneranas cesesesssenses POSTAL CODE: .......0vivvvere.
COUNTRY: ...viviennronennnnns et ieesar e e e ettt iecae e
Cost per program AS 225.00

(in eleven diskettes of 5.25 inch double sided, double density).





