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ABSTRACT

Total intensity magnetic anomaly data acquired as a
supplement to radiometric data inm the DOE RKstional Uranium
Resource Evaluation (NURE) Program are useful in preparing
regional profile and ccntour maps. Survey-contractor-supplied
magnetic anomaly data are jubjected to a multiprocess, computer-
based procedure which prepares these data for presentation. This
procedure is used to produce the following machine plotted maps
of National Topographic Map Series quadrangle units at a
1:250,000 scale: (1) profile map of contractor-supplied magnetic
anowaly data, (2) profile map of high-cut filtered data with
contour levels of each profile marked and aanotated on the
associated flight track, (3) profile map of critical-point data
with contour levels indic: ted, and (4) contour map of filtered
and selected data. These gradranzle maps are supplemented with a
range of statistical measures of the data which are useful in
quality evaluation,

1. INT™ DUCTION

The National Uranium Resource Evaluarion (NURE) Program of the .S.
Lepartment of Energy (DOE) was initiated to assess uranium resources of the

pation and ton provide data and technology fnr discevery and explnration of

uranium ores. The National Aerial Radiometric Reconnalssance Survey
(ARRS), an important element of this program, is a ferm of  remote
geochemical reconnaissance designed (~ <search for pofential araniferous

provinces and formations wutilizing airborne  gamia ‘ray spectrometer
measurements. Principal products of this aerial survey program wi)l be 1)
national radio-element raps to supplemem: rhe national geologic map and 2)
related statistics on uranium, thorium, and potassium concentrations,.
Since the beginning of the ARRS program in 1974, total intensity magnetic
observations have been recorded concurrently with the speclrometer
measurements. The objective of these magnetic measurements is to provide a

degree of three-dimensional investigative capacity over and above the
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essentially one-dimensional radiometric measurements while incurring only a
mirimal survey cost increase.

Although the serial suivey program is designed to optimize radiometric
observations without concern for magnetic observation problems, comparisons
of selected magnetic anomaly maps prepared from the NURE-ARRS program data
with maps derived from surveys performed specifically for magnetic mapping
indicate the NURE survey data generally are useful in mapping the regional
magnetic anomaly field of the United States.

The utility of magnetic anomaly maps is a function of flight-track
spacing, flight elevation relative to the depth of magnetic sources, flight
direction relative to prevailing strike of magnetir anomalies, and temporal
magnetic activity during data acquisition. Reasonably precise magnetic
snomaly maps can be prepszred from surveys observed along flight tracks
perpendicular to the strike of magnetic anomalies and spaced at two or less
times the vertical distance to magnetic sources. Considering the
predominate flight—track spacing of the NURE survey, this condition will be
approsched only in regions underlain by the deepest portions of sedimentary
basins. Furthermore, the aerial survey program is performed regardless of
the intensity of temporal magnetic activity. Despite these recognized
limicstions, maps prepared from NURE-ARRS data are the best publicly
available over many areas of the conterminous U.S. and Alaska and,
furthermore, represent the only digitaliy available magnetic anomaly data
over much of the U.S,

KURE msgnutic data maps are significant to the completion of photo~-
composite U.S. magnetic anomaly maps currently in preparation by the U.S.
Geological Survey and the Society of Exploration Geonphysicists ss well ' as

to other potentisl regional mapping uses. The data in digital form fﬁnd




importance in the preparation of a variety of machine~processed msps and
other analyses that enhance specific characteristics of the anomaly field
and thus aid geologic interpretation. In recognition of the potential
usefulness of NURE-ARRS magnetic anomaly data, profile and contour maps and
digital data sets of National Topographic Map Series (NIMS) quadrangle
units are being prepared from aerial survey contractor-supplied Jita by the
Geographic Data Systems (GDS) Group, Computer Sciences Division, Union
Carbide Corporation, Nuclear Division, at Oak Ridge, Tenncssee, for tﬁe
Department of Energy, NURE Program, Grand Junction, Colorado.

Several specific characteristics of the aerial lurveyidnta collection
and red_ction procedures, as well as time and financial limitations, have
had ar important role in defining and comstraining processes developed for
the preparation of mnps and data sets. The large number of NTMS quadrangle
units to be examined requires that msnual effort be minimized and that
generality be.maxinized in the procedures for manipulation and presentation
of data. Thus the use of computers, particularly in machine plotting of
survey data, has been given priority in the attempt to meet these goals.

Acceptable machine contouring of aeromagnetic data normslly presents a
difficult problem because of high data density along relatively widely
spaced survey tracks. The low flight elevation and wide trsck spsacing
predicated by the radiometric survey requirements of the NURE-ARRS program
make this a particularly significsnt situation. This problem has been
considerably reduced, howicver, by the application of techniques developed
for selective data filtering and critical observation retemtion.

The develnpment of a process to snalyze and present the magnetic data

hss also been influenced by prior reduction of data by the aerisl-survey

|
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contractors. Corrections are commonly alieady applied for temporal
variations, instrumental noise and bias, and variations caused by long-
wavelength, core-derived magnetic fields. Although these procedures vary
widely among contractors for pre-1979 data, no attempt has been made to
re-reduce the data in a consistent manner. Nevertheless, previous
reduction of dats by the contractors has often lessened problems associated
with the presentation of these data in wmap form.

Data quality limitatioas imposed upon the magnetic data by differing
reduction procedures and required survey parameters mandate thLat
information be presented which will aid in evaluating not only the wmaps
produced, but also the precision of the data itself. Thus, computerized
"guality evaluation” (QE) procedures are included in the processing
sequence. Both the anomaly maps and the QE results are available as open-
file reports from the DOE Grand Junction office.

The purpose of this report is the documentation of the methodology
that has been developed to present magnetic anomaly data, maps, and col-
lateral quality evaluation statistics of NIMS quadrangle units that,
because of their peculiar magnetic or geologic importance, have been
selected for processing. This report is intended to encourage the use and
increase the effectiveness of the maps and data sets released to the
public. Furthermore, it should serve to bring attention to the entire
collection of NURE-ARRS program magnetic anomsly data as a national
resource and foster increuseé utilization of these data for s variety of
scientif.c and applied purposes.

This repo?t is supplomented by s compsnion volu-el vhich provides thne

computer codes developed for presentation of NURE-ARRS data. Altho:gh
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discussion of procedures and computer programs in this report centers on
magnetic anomaly data, wuch of the =ethodology is also applicable to

radiometric data processing and presentation.

2. AERJAL-SURVEY CONTRACTORS
ACQUISITION AND REDUCTION PROCEDURES

General airborne survey data acquisition procedures for the NIRE
Aerial Radio-éttic Reconnaissauce Survey have te;ﬁined essentially constant
since inception of the program in 1974, Magnetic data collection and
reduction procedures, however, have evolved to extend the utility of the
data by taking advantage of readily applied technological and scientific
developments and to improve the consistency of procedures used by the
several geophysical conmtractors involved in the surveys. Modification of
magnetic data acquisition procedures has alwvays been achieved within an
overa’l data collection framesork which maximizes the quality and wutility
of radiometric data. Specific details concerning the methods uscd in each
aerial survey are presented 1m individual reports, prepared by survey
contractors, which are on open-file with the Department of Energy.

The basic project and repor:ing units, with few exceptions, are NIMS
1:250,000 scale quadrangles or groups thereof. Survey tracks (flight
lines) are normally oriented east-west and are separsted in the
conterminous U.S. by an average c¢i 7 km. Depending upon geologic
conditions relative to potential uranium occurrences, track spacings of up
to 10 km have been used in some quadrangles and detailed surveys with

spacings of less than 2 km have been employed in others. Track sepsration

is generally constant within any one NTMS quadrangle, although in some



cases specific sub-areas of a unit have received more detailed treatment.
Figure 1 shows the track spacing used in the conterminous U.S. The extent
of NURE-ARRS program efforts in Alaska is shown in Fig. 2., where, unlike
those in the contiguous states, the surveys have utilized a consisteat 10
km flight-track spacing. In most cases, tie lines are flown normal to
survey traverses at approximately 2 1:4 ratio. Both fixed- and rotary-
winged aircraft are employed with selection s8¢ as to best meet survey
specifications. Observations are recorded at one-second intervals whi;h
correspond to a median horizontal distance between samples in the range of
45 to 60 meters. Althouch varying as a function of air speed and terrain
conditions, flight elevation is nominally 122 meters with an accepted
envelope of 60 to 215 meters.

Total intensity (sca}ar) magnetic field data are measured using either
relative (flux-gate) or absolute (proton—precession) magnetometers with a
sensitivity of one gamma (nanotesla) or less, Observations made with
flux-gate magnetometers necessarily ryesult in data referenced to an
arbitrary datum. Whenever possible, such surveys are tied to the absolute
datum witr auxiliary absolute measurements, Since 1979, all magnetic
systems have been required to have, at the two-standard deviation 1level,
resolution of 0,25 gamms and noise limited to plus or minus one gamma for
fixed-winged aircraft and plus or mwinus two gammas for rotary-winged
aircraft installations. The observation system is compensated for aircraft

heading error to within one gamma. Survey contractors have been required,
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since 1979, to record total intensity magnetic observations, at a sampling
rate of four seconds or less, from a magnecric monitor operated at the local
base of operations. This information provides a record of diurnal magnetic
variations occurring during flight periods.

Flight path recovery data at each observation point are converted to
latitude-longitude and recorded to a ten-thousandth of a degree. Radar
altimeter measurements, flight—level barometric pressure, and outside air-
temperature are sampled and digitally recorded along with a range of
radiometric measuremeénts which wili not be discussed here. Survey
contractors have been required, post-1979, to correct total intensity
magnetic data for heading error, diurnal variation using tie-line data, and
the earth’s core-derived (nomal) field using the 1975 International
Geomagnetic Reference Field (IGRF) updated to the month of the survey.
Previously, a variety of core~derived fields and other reduction procedures
were used by contractors necessitating review of ihe specifications for a
particular survey to determine the exact reduction procedures. The reduceJ
magnetic (anomaly) data, in profile form, are presented together with
ancillary data in the survey reports. Reports prepared from surveys
performed since 1979 have included a printer-plot contour map of the total
intensity wagnetic anomaly data at a scale of 1:500,000. The preceding
specifications for surveys and reports were established in a report bv
Bendix Field Engineering Corporation.2

Contractors are required to provide on magnetic tape several data sets
pertaining to a given quadrangle survey. Most information used in the
processing described in this report is obtained from the Single Record
Reduced Data Set with the Magnetic Dats Set providing magnetic monitor snd

suxiliary dsta. 'This latter data set is not always available or usable.
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3. PROCESSING PROCEDUBE
3.1 1Introduction

Recognition of the Department of Energy NURE-ARRS magnetic anomaly
data as a valuable national resource has led to the development of a
procedure for total intensity magnetic anomsly map preparstion snd the
execution of this procedure for selected NIMS quadrangle units. The
preparation-priority ranking of quadrangle units is bssed upon their
potential usefulnecs in other NURE programs and upon coverage needed for
national and regional maps, in both the conterminous U.S. and Alasks, vhere
other magnetic gnomaly msps are not publicly svailable.

The objective of this map preparstion procedure is the mschine-based
production of profile snd contour total intensity magnetic snomaly maps °~d
related quslity evaluation statistics of quadrangles for the DOE-NURE
program and its contractors, federsl and stste agencies preparing nstional
and regional maps, snd the resource exploration industry. Msps being
produced for esch quadrangle are: (1) A profile map of the contractor-
supplied, reduced magnetic anomaly data using the survey- and tie-line
tracks &s an arbitrary, but constant, level wvithin s quadrangle. This map
is occasionslly supplemented by s similar profile map of dats adjusted for
errors and inconsistencies. (2) A profile msp of high-cut filtered
magnetic anoms.y data vith contour levels of each profile marked and
sonotated om the flight tracks. (3) A profile map of critical-point dats
#.3 vith snnotsted contour levels, (4) A contour map of critical-point
<++4. otensity magnetic anossly data at an appropriate contour interval.

Tia y75-ees13g procedure is schemstically disgrammed in Fig. 3 and detailed
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in Appendix A. This appendix specifies the interrelationship of the
elements (manual processing steps, computer programs, data files, hardcopy
products) of the proceesing svstea.

The initial step in processing NURE-ARRS program datz is the review of
contractor reports for specifications concerning acquisition and reduction
of survey and base magnetic-monitor observations. Each survey report is
carefully perused and a specification form prepared for use 1in the
presentaticn and evaluation of magnetic data. This form provides such
information as magnetometer sensitivity, core-derived field and diurnal
removal schemes, survey dates, and survey- and tie-line spacing as wveil as
other pertinent data. Figure &4 1illustrates a specification fom

appropriately completed for the O0"Neill, Nebraska, quadrangle Jsurvey.

3.2 Pormat Comversion

Data used in preparation of maps and statistics are obtained from
acrial survey contractor-supplied Single Record Reduced and Hagﬁetic Data
tapes. The forwer provides navigational, radiometric, and magnetic anomaly
values, while the latter, which is not available for all quadrangles,
supplies base magn tic-wonitor, barometric pressure, and time-of-sample
information, Bendix Field Engineering Corporation established
specifications relating to the data content and forwat of these (and other)
contractor-furnished tapes 1in 1979.2 Previously, data were released in
formats inconsistent even among tapes supplied by a single organization.
As a result of this variation, and fo: later processing efficiency, a

routine was prepared to rewrite these data in a standardized rrangement.
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Quadrangle O'Beill
Report No. GJBX-100 (78)

NURE -DOE
Magnetic Aerial Survey Specification Form

QUADRANGLE 0O'ac”l? (Bebraska)
Latitude 420-49008
Longitude 53¢-1000W
Other Quadrang’es in Report - Yes
Date of Report Jume, 1978
Pregared by Texas Instruments, Inc.

SURVEY
Date of Survey July-October, 1977
Flight Line
Spacing ]
Divaction East/West
Tie-Line
Spacing 48 Jon
Directiz: ac=th/South

INSTRUMENTATION
Type of Haymetometer Proton Mcgnet-meter
Sensitivity
Sampling Interva! 1 s¢cond (= 54 metere)
(Doppler Used?) Mo, VLF Navigation Systeme with 3Sem Tracking Camera
Information on Location of the Nusbered Flight Lines - Yes (maps)
Magnetic Monitor Data - Yes

REDUCT ION
What magnetic reference field used? IGRF 1975
Updated? Yes (to nearest momth)
NC Bias Applied? - no
Diurnal Correction Applied? (Method?) Yes, line biasing with linear
Tie-Line Adjustment? - yes adjustments
Cultura) Effects Removed? - Corrected for Spikes
Moise Filter? - Spike Pilter

DATA PRESENTATION AND INTERPRETATION
Magnetic Contour Map with Report? - ¥o
(Scale, Contour Interval)
Stacked Magnetic Profiles Provided? - yas
Magnetic Depths Deterwined? - mo
Method
Magnetic Interpretation? - Mo

LIST OF OTHER QUADRAMGLES IN REPORT

Beloit
Broken
“dg, ¢
Bnid

e

Crand Island Lamar Tulsa
Row Great Bend O'Neill Wichita
City Joplin Pratt

La Junta Sioux City

L. LCE-NURE Megretin Aerianl Turvey Specification Form.
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The reformatting program, CONVII,* reads data in sundry contractor~
defined for.ats, determines data elements (variables) to be retained,
identifies traverse types (survey- or tie-lines), and computes common unit
conversions and statistics. A report, partially illustrated in Appendix B,
containing dats tabulations and rough frejuency distributions 1is then
generated and the standardized binary form, GDS forma® (Appendix C), of the
contractor-supplied data is vritten. Essentially all other routines in the

processing scheme read and vrite data sets in this format.

3.3 Data Adjustment

In some cases, it is necessary to adjust anomaly data from s -_iven
quadrangle survey to tie same base level as that of s neighbor or to remove
data obviously in error. These sdjustwent and editing facilities are
provided by a transformstion generator, TRANS, which, if used, is generally
applied only to the contractor-supplied data set produced by CONVRT. TRANS
supports s range of numerical operations which can be selectively perforied
either on a complete dsta set or specified sections therefros. In
addition, comparative operators are supplied which can often be used to
reduce the effects of sensor-related picblems by effectiag the removal from
the data set of those points having values over or under specified
constants., For those few cases in wvhich the dats on s line contain
uncorrectsble errors, the entire traverse csn be removed. The necessity
for dats adjustment does not srise in every case and therefore the

intermediate, or adjusted, dats set is not always created. In the

* Computer program names are represented in all capital letters.
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remainder of this report, any mention of adjusted datas processing is

subject to this consideration.

24 iiltering

The contractor-supplied magnetic anomaiy data commonly include high-
frequency components which can cause complication of or erroneous results
in machine contouring. These constituents may be dichotomized into general
classes depending on origin, The simplest to recognize and eliminate can
be considered noise resulting from instrumentation problems or cultural
effects. These signals involve relatively few data points (both
sequentislly and totally) and occur at apparently random locations within a
survey Jarea. Although some may be recognized as criginating from cultural
festures through correlation of related magnetic signatures with man-wade
festures identified and located on maps, others show no such relationship
and can be generslly sttributed to some system problem. Tris noise type is
readily removed fros the anomaly data through the application of a moving

3 vith s windov vidth of around 13 to 17 data points (0.6 to

median filter
1.0 km). This procedure, which is incorporsted in program NFILTR, has
proven effective in rejecting isolated spurious values or small sets
thereof.

The other type of undesirable high-frequency signsl is caused by local
geologic features which produce snomslies with no correlation between
adjscent flight tracks. The relstively large separastion betwveen survey
lines allows these localized anomslies to csuse alissing problems which in

tusrn make effective mschine-contouring difficult snd osten lesd to invalid

contour lines. Reduction or eliminsgtion of this signal type, which tends
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to pervade a large portiom, or all, of an entire quadrangle, requires a
more severe filter than the moving median. Thus, this filter is applied
with caution and only as a last resort in the development of a data set
wvhich can be wmachine-contoured. The procedure (within NFILTR) used to
remove this signal type is a one-dimensional recursive filter.‘ By
operating on the data of a survey track without requiring prior
transformation to the frequency domain, the procedure is quite efficient in
processing large quantities of data. This filter has the inherent
assumption of a8 constant sample separation although this is actually the
cage only along acquisition tracks vhere the sampling rate has been
Doppler—controlled. An average separation value of approximately 60 meters
has been determined from survey reports and data analysis and is the value
employed in the design of the filter. The attenuation of this high-
frequency (wavenumber) filter is set at 12 dB per octave and the wavelength
specified corresponds to the -3 dB level. Figures 5, 6, 7, 8, and 9 show,
respectively, profile maps of contractor-supplied and 1, 2, 4, and 6 km
wavelength, high—-cut filtered data for the Lime Hills, Alaska, quadrangle

unit.
3.5 Critical-Point Selection

One of the problems encountered in machine contouring aserial survey
data is the high density of data along widely spaced acquisition tracks.
In addition to the expense of machine contouring such biased data sets
(containing from 30,000 to more than 200,000 ssmples), this situation
generslly results in unacceptsble maps by suppressing track-to-track
intcractions in gridding processes. To reduce this pto‘lcn, s method of

critical-point lelection5 has been adapted.
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Points not necessary to the reproduction, within a specified error
tolerance, of a data profile are eliminated from data sets by a procedure
incorporated in program SELPT2. The selection mechanism can be illustrated
by tracing typical operations on the simple data set whose profile is shown
in Fig. 10(a). The first approximation (Fig.l0 (b)) is obtained by
choosing the endpoints of the profile and comstructing the line between
them. All other points are now examined to find their respective distances
from this initial line segment, and tf: maximum of these distances and the
specified error tolerance are compared. Should the maximum distance be
greater than the acceptable error, the initial approximation 1is
insufficiently precise and the algorithm continues by adding the point so
indicated to the data set (Fig. 10(c)). The distance test is now repeated
for each point falling between currently selected points and the data set
is updated accordingly. Figure 10(d) shows the resulting profile for the
sample data set when sufficient points have been included to ensure that no
remaining point exceeds the error tolerance in distance from its associated
line segment .

An extension to the algorithm, not illustrated in Fig. 10, allows a
constraint to be placed on the maximum linear separation of adjacent
selected data points. After the critical points are initially chosen, the
distance between each pair is examined to determine whether it exceeds this
specificied maximum separation. If so, the number of equally spaced
interim points needed to relieve this condition is computed and, if
svailable “-om the initial data set, these samples are added to the set of
critical points. These secondiry critical points, although not ne.essary

to the satisfaction of the error tolerance criterion, ensure that
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sufficient data will be available for later gridding processes in sections
where profiles exhibit gradually changing slope.

Establishment of critical-point magnetic anomaly selection parameters
is based on the smoothness of existing data, the amount of further
saoothing allowable, and the spacing of survey tracks. Although data
dependency and parameter interplay make defipn:t.on of set rules for the
specification of selection parameters quite difficult, generally, an error
criterion in the range of 5 to 20 gammas and a maximws distance of 2 to &
km hsve proven acceptable. These characteristically result im the
retention of 1,500 to 3,000 samples from filtered data sets originally
containing 40,000 to 75,000 data points. It snould be noted that only
survey-line data are utilized for the selection process; no samples from
tie-lines are included in critical-point data sets. Table 1 summarizes the
nuserical results from several critical-point selecticn trials imvolving
various error tolerance and maximum distance specifications for the

0°Neill, Nebraska, quadrang.e.
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Table 1. Relationship of Error Tolerance snd Maximum Distance Specifications
to Number of Critical Points Chosen. Selection Performed on 0°Neill,
Rebraska, 13-Point Medisn Filtered Data.

ERROR TOLERANCE MAXIMUM DISTANCE WUMBER OF POINTS PERCENT OF SURVEY

_(caeus) _(METERS) CHOSEN LINE POINTS

2 2000 2897 8.46

5 2000 1770 5.17

15 2000 1432 4.18

20 2000 1379 4.02

50 2000 1266 3.70

2 3000 2123 7.95

5 3000 1456 4.25

15 3000 1062 3.10

; 20 3000 1008 2.9%
| 50 3000 889 2.59
1 2 4000 2684 7.83
5 4000 1327 3.87

15 4000 870 2.54

20 4000 811 2.37

S0 4000 693 2.02

Total Number of Points in Juadrangle: 40,954
Number of Points on Survey Lines: 34,261
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3.6 Deta Display

A program is used in conjunction with several of the data sets derived
during genersl production processing to graphically present magnetic suom—
aly data by the production of profile maps. PROFIL accepts dats in GDS
formst and piots s msp of any quadrangle unit in the transverse Mercator
projection. Flight peths a:e indicated within the map boundary by
incremental lines comnecting the coordinates of successive dats points for
a given traverse aud each path is labeled on the right or bottom of the map
border with its corresponding contractor-sssigned idemtifier. All flight
tracks are assigned a constant value, and each thus serves as a base
relative to which its associsted profile curve is drawn. Data values
exceeding that assigned the flight tracks result in profile curves plotted
sbove or to the ~ight of the associated track, depending on flight
orientation, whil¢ values less than the base level are plotted below or to
the left., The anomaly data profiles consistently utilize a displacement
scale of one inch equals 400 gammss relative to the mean anosaly value for
that quadrangle rounded to the nesrest hundred gammss. Production maps
prepared from contractor-supplied and adjusted dats have profiles
embellished only with the path identifier to aid flight track to profile
correlation. Filtered snd criticsl-point dsta wmaps have, in addition,
interpolated contour levels indicated by tick marks or the same side of the
pat: as the profile itself. These ticks occur at 20, aud are labeled st
100, gamma increments. All production maps are plotted at a scale of
1:250,000 wvith the northing-easting origin locsted st the intersection of
the southern parsllel and central wseridian of the specified window.

Although not generally applied, options such as marking of data point
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locations, windowing to any latitude—longitude boundary, tcsling to any
desired ratio, and automatic computation of profile scale and base level
are available for asnalysis of exceptional cases. Legends, titles,
barscales, and numerical statistics are provided on the map in all cases.
Figures 5 through 9 and 11 through 13 illustrate maps produced by PROFIL
for the Lime H.,1l1s, Alaska, and 0"Ncill, Nebraska, quadrangles.

The other cartographic data display produced by this processing scheme
is a tJtal intensity magnetic anowaly contour map, shown for the 0 Neill
quadrangle in Fig. 14. Utilizing critical-point dats, this map is prepared
for a quadrangle unit only after careful evaluation of related profile maps
to determine the effects of previous processing steps.

SELPT2, the critical-point selection rouatine, generates two data
files. Omne, in GDS format, is used to produce prcfile maps, while the
other, which contains only anomaly-related information in "XYZ" formst
(Appendix D), serves as the basis for contour maps. This latter file is
read, vith control parameters, by an annotation generating and data
reformatting program, GPCFMT, which prepares the command and datas files
necessary for contouring. Actual machine contouring is performed by the
General Purpose Contouring Program, GPCP-II, from California Computer
Products, Inc. (CaICo-p).6 Most basic control information produced by
GPCFMT 1is standardized for consistency in map plotting. The map scale and
projection (and its origin) are the same as used for profile maps, flight
peths -are indicated, and legends, titles, barscales, statistics, and
related dats are again provided. Contours are usually drawn at sn interval
of 20 gammas, wvith hundred gamma wmultiples bold and closed minims

hatchured.
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GPCP2-T1 interpolates a neighborhood of data point values to an
orthogonal contouring grid whose origin 1is located at the lower left
boundary of “he msp. The size of the individual cells in thi¢ grid is
derived from survey-line spacing and is generally specified so that on the
order of 50 cells span the east-west extent of the quadrangle while 25
cells cover north to south. Use of grid cells that are smsll with respect
to the flight-line separation of the aerisl survey will produce overly
complex maps. Figure 15 illustrates the effect of a 150 by 75 cell grid on
the same data as contoured in Pig. 14 where a grid of 50 by 25 cells was
utilized. The number of neighboring data pointavspecified ‘or grid value
interpolation ranges from 20 to 40 as more smoothing is wmandated by data
fluctustions. An example contour map, again of the O“Neill data, prepared
from a grid (50 by 25 cells) established by interpolation from 20 nearest
neighbors is shown in Fig. 16. The unacceptable contouring obtained is
illustrated by the comparison of this map with Fig. 14 where 40 neighboring
points were used to define the grid.

The orthogonai contouring grid described above gives rise to some
undesirable artifacts in the contour maps produced by GPCP-II. Figures 14
through 16 show that the map border drawn is rectangular, unlike the
projection boundary drawn by PROFIL (Fig. 11, for example). Inasmuch as
map projections are not supported by GPCP-II, sll coordinate conversions
are performed by GPCFMI. The commands necessary to drav a projection
boundary could be generated at the same time, but because the contouring
prvgram will either ccutour completely or leave blank a given cell in the
orthogonal grid, unacceptable stairstepping of the contoured ares would

result.
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3.7 Quality Evaluation

Informa*ion to aid in assessment of data validity is extracted from
various GDS format data sets by a series of taree quality evaluation (QE)
programs. Contractor-supplied, adjusted, and filtered data sets are
processed and results are presented in the form of tabular iistings,
bargraphs, and related numeric statistics. Appendix E provides
representative samples of reports produced by the QE routines for the
0°Neill. Nebraska, quadrangle unit.

Frequency distributions of sample point data values are developed by
QEVAL. Normally, the classification limits for a variable are determined
automatically from the arithmetic mean of the data plus or minus three
standard deviations and the class interval is specified by the user.
Magnetic anomaly, terrain clearance, and interpoint distance* information
from coniractor-supplied and adjusted data are analyzed using nominal class
intervals of 20 gammas, 5 meters, and 50 meters, respectively (Appendix
E.1). After filtering, magnetic anomaly data are again processed utilizing
the same class interval as before (Appendix F.2).

Another parameter reflecting the quality of a survey is derived from
values at or near survey- and tie-line intersections. Reduced magnetic
anomaly data, for example, should be very similar for points from each line
type near such a crossing. Actual mathemstical intersections, in which
points share precisely the same coordinates, are unlikely because traverses

consist of strings of discrete points. FLTLQE searches for the best

*{nterpoint distance is defined in this case to be the separation of
adjscent samples along & given traverse.




37

approximations to true intersections through a combination of coordinate
bracketing and distance minimization. Output, in addition to tabular
Listings and bargraphs, includes an intersection-by-intersection trace
noting line identifiers, values of pertinent variables, and survey- to
tie-line differences. and distances. Exceptional conditions identified
include separation of»intersection components greater than three standard
deviations from the mean interpoint distance for the quadrangle uni* and
failure ot lines to ictersect as cam occur at national boundaries or the
Great Lakes. FLTLQE is usually applied to contractor-supplied and adjusted
data 1in order to provide asses3iment information for survey- minus tie-line
magnetic anomaly differences, distances betwveen component intersection
points, and survey- minus tie-line terrain clearance differences.
Respective class intervals are 5 gammas, 10 meters, and 5 meters (Appendix
E.3).

The remaining QE program, TBQE, is used 1in analysis of magnetic
mo. "tor data, when availab.e, from contractor-supplied ard adjusted datas
sets. A linear, least-squares fit 1s computed for data covering each 1-,
3-, and 10-minute time interval along flight paths and interval slope and
dispersion characteristics are determined. For each interval, lecs:i wmean-
squared error, correlation coefficient, standard deviation of computed
versus observed values, and slope comprise information tabulated and
bargraphed (Appendix E.4). Correlation coefficient values are generally
processed utilizing overall limits of plus snd minus 1.0 and a class
ioterval of 0.025. Classification limits for the remsining vslues are
developed from their respective means plus or minus twvo standsard deviastions

with class intervals then selected as one-fiftieth this computed range.
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4. FINAL PROPMUCTS PROCESSING

Afte: the validity of parameters chosen for data adjustment,
filtering, critical poict selection, and contouring hsve been confirmed by
manual review of preliminary profile and contour maps and quality
evaluation statistics, final |Mylasr wmap copies can be prepared.
Contractor-supplied, adjusted, filtered, and critical-point total intemnsity
magnetiz anomaly profile maps are produced as shown in the Final Products
Processing Flow Chart (Appendix F). These maps are prepared .2 the same
manner as described in Section 3.6, and F-;«. 5 through 9 and 11 through 13
are agsin illustrative.

Final contour maps on Mylar are produced in a fashion analogous to
that described in Section 3.6, but with a modification to minimize, where
possible, contour mismstch betveen adjacent quadrangle units. As shown in
Appendix F, program XYZCOP produces s data base, in "XYZ" format,
containing the critical-point data from all quadrangle units processed to
date., GPCFMT then accesses this data base and retrieves points falling
vithin a lstitude-longitude boundary specified to include not only the
quadrangle desired, but slzo 8 7.5-minute ingress into those surrounding
regions known to have been previously processed. Though this additional
area s not visible on the map, dats contained therein sre considered by
the gridding procedure and hence affect contour generation. This wmethod
does improve contouring performsnce but slight discrepsncies in orthogonal
grid positions from quadrangle to quadrangle mske exact matches unlikely.
Where adjacent dJats are not available, a blank region equivalent to the

vidth or height of one grid cell is gonaratﬁd to avoid erroneous contours,




5. SUMMARY

A general, computer-based processing procedure has been developed and
is being applied to DOE National Uranium Resource Evalustion Program data
to produce regionsal total intensity magnetic anomaly profile and contour
maps of NIMS quadrangle umits. These maps and their relsted quality
evaluation information, both available as open—file reports from the DOE
Srand Junction Office, should not only prove useful in themselves, but slso
serve to illustrate the value of the NURE data as 8 vhole and encourage its

use in applied and scientific uses.
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APPENDIX B

GENERAL DATA STATISTICS TABULATION
EXAMPLE - O'NEILL, NEBRASKA, QUADRANGLE,
CONTRACTOR-SUPPLIED DATA
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Appendix B

General Date Statistics Tabulation
Example - O'Neill, Nebraska, Quadrangle
Contractor-Supplied Data

GDS FCRVMAT DATA CONVERSION RCUTINE
FOR THE
NATIONAL URANIUM RESOURCE EVALUAT ION PROGRAM

—— e . i - —— —

(22 L X2 2222 X222 32322 22 2223 2 222 %3 3

886 CNELLL CUADRANGLE $$5s%
SESE 5608808800 558853558886855885%

DATE CF CONVERSICA : 01—-12-81

SCUTHERN LATITJDE : 42.00
NCRTHERN LATITUOE H 43.00
EASTERN LCNGITUDE : 98.00
WESTEFN LCNGITUDE + 100.00
NUM3EFR CF VARIABLES : 14
NUMBEF CF FLIGHT L INES : 14
MUMBER CF T1E LINES : 4

NUM3ER CF POINTS (QUAD) o 409% e

FLIGHT LINES ARE PAKALLLL TO LATITUDE

QUAD KHEADER CCMMENTS:
ONELLL OUACKANGLE - T1002
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Appendix B (Cont'd.)

GEOLOGIES 1

- - -—

N CNEILL GUADRANGLE

SECLCGY CLOE

cos

kP

CAL
(mATER)
Kh—-1
KNh=-2

TC

- —— - ———— —— —— —— v v —

-—- - — - -—— —— o ———
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Appendix C

GDS (Geographic Data Systems) Data Format

This format, designed to accommodate aerial radiometric and magnetic
data from the NURE-ARRS program, is the form written and read by most
routines described in the text of this report. Utilizing IBM computers,
all information in the three record types is recorded in binary (FORTRAN
unformatted 1/0) and consists of blocked, variable—length, spanned records
in sequential da*1 sets with a standard block size of 13,030 8-bit bytes.
Data types described on the following pages are as defined by IBM FORTRAN
IV, and all are four bytes (32 bits) in length. Unless specifically
indicated, data items are numeric and coordinate information is in decimal

degrees.

Quadrangle Header Record

General information concerning an entire quadrangle unit is contained
in this record type. It occurs one time only, at the beginning of a GDS

format data set, and has a maximum length of 4372 bytes.

data type description
real first four characters of quadrangle name
real last four characters of quadrangle name
resl southern latitude boundary
real northern latitude boundry
real eastern longitude boundry

real western longitude boundary



integer
integer
integer
real
integét

integer

total number of sawple points

number of survey lines

number of tie lines

survey line orientation code; <1: E-W; >1 N-§
data of conversion to GDS format

number of unique geology codes (300 maximum)

- the following 12 bytes occur once for each geology code -

integer
integer

integer

integer

first four characters of geoloczy code
last four characters of geology code

number of samples with this geology code

number of variables (20 wmaximum)

- the following 8 bytes occur once for each variable -

real

real

first four characters of variable name

last four characters of variable name

- the following 16 bytes occur cnce for each variable -

real
real
resal

resal

varjable minimum
variable maximum
variable arithmetic mean

variable standard deviation

- the following 4 bytec occur 60 times -

integer

comments field (240 characters)
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Appendix C (Cont'd.)

Line Header Record

Information specific to a particular survey- or tie-limne is contained
in this record type. It occurs once at the beginning of the data for each

traverse and has a maximur length of 340 bytes.

data type description
integer four—character line sequence and type flag
integer contractor-assigned line number
integer number of samples on this line
real average latitude of line
real average longitude of lime

- the following 16 bytes are repeated once for each variable -

real variatle minimum
real variable maximum
real variable arithmetic mean

real variable standard deviacion



Appendix C (Cont'd.)

Sample—Point Data Record

Information concerning each individual data point is included in this
record type. It occurs once for each sample point and the collection of
those defining the data for a given traverse follows the associated Line

Header Record. It is of fixed, 120-bvte length.

data type description
integer contractor-assigned tape sequence number
integer contractor—assigned record number
integer contractor-assigned data quality nuuber
integer date of sample (mmddyy)
integer contractor-assigned line number
integer first four characters of geology code
integer last four characters of geology code
integer time of sample (hmmss)
integer reserved for future use
integer reserved for future use

~ the following 4 bytes are repeated once for each variable -

*
resal positional variable value

- any length remaining is reserved for future use -

*Vatilble values occur in the same order ias vrviable names in the
Quadrangle Header Record.
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Appendix D

"XYZ" Data Format

In order to minimize contour mismatch between adjacent quadrangle
units, information from those neighboring areas is needed for use in
contour grid construction. "XYZ" format contains a subset of the data
contained in a GDS format file, and, while variable-specific, allows much
faster selection of data from a specified latitude-longitude boundary. As
in the GDS format, all information is Binary and all data elements are of
four-byte length. Data in "XYZ" format are associated with specific
quadrangle units solely by latitude-longitude, necessitating definition of

only two record types.

Line Header Record

This record type functions to identify the line and indicate its
orientation. It occurs once 3t the beginning of each traverse and 18 of

fixed, 16-byte length.

data type description
integer four-character line sequence and tygpe * .gg
integer contractor-assigned line number
integer number of pointé on this line

real survey line orientation code; <l: E-W;>1: N-§



Appendix D {(Cont'd.)

Sample-Point Data Record

Any variable from a standard GDS format data set may be stored in
"XYZ" format sanple-point dats records. Ome occurrence of this record type
appears for each dats point in the file, and collections defining traverse

lines follow Line Header Records. The records are of fixed, 16-byte

length.
data type description
real latitude of sample
real longitude of sample
real z-value of sample, e.g., magneric anomaly, etc.

real terrain clearance of sample
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T kL E ¥ T prpnpepa ey -~

GFOCRAPRIC DATA RYSTEMR GROUP
UNION CARBIDE CORPORATION
NUCLFAR DIVIRION

DATE.: ©)-21-8) TINF: 16.40.18

RUR IDENRTI{FICATION: OREILL:- CONTRACTOR-SUPPLIFD RACNETONMETFR DATA (CAMMAR)
QUAD BOUNDARY:
HIKINUN LATITUDE: 4.200000F Ot MANINUM AT TUDK! 4 .300000F. 0|
NININUN LORCITUDE: 9. .000000F 01 RANGUH (Y LI TUDE: |, 000000F. 82

COMMENTE FROM (RPUT FILE: ONELLL QUADRARNCLE - Ti1002

THE VARIABLE CHOSER (8 "RAGNETOM® AND THY FLIGHT LINE/TIE LIRE BWITCH (8 AFT TO ' BOTR'

BARCRA®™ HFADING CONTROL. IR "SPLIT ' AND THFE UNIT TO BE USFD FOR (NPUT IR BSe

CLASS (NTFRVAL IN URF IR 2.0808008D 6)

~--> BRCIARING POINT DATA (NPUT
~=--> POINT DATA {RPUT COMPLETED URINC 3.96 CPU SECORDN

FYOR THE. ENTIAL BATARET, (8 RAP ¢ 14 FLIGHT AND 4 TIE) LINFR VEAFE PROCESSED, 40034 VALUES WERF WRITTER,

AND ® VALUER WERF DUIRCARWD

FOR TRE VARIABLE SFELECTED, THE FOLLOWING STATISTICS WFRE CONPUTED:
NINIMUN: -6.320000D 02: MAXINUN: 1 .8600000 02, NFAN: -4.333208D0 02 STD DIV:

OVERALL DATA LINITN, -8.100329D 02 TO -6.0388A4D0 @ VWERF. CROREN FROM DATA MFEAR - AND ¢+ TRAEY STD DVVIATIONS

1.349(07D0 02
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TITLE: OREILL; CONTRACTOR-SUPPLIED MAGNETOMETER DATA (GAMMAN)

40630 VALUEN CLASKIFIED, 304 VALUER NROT CLANNIFIED

CLABK INTERVAL 1IN UNF 1IN 2.000000D 01

FOR THE CLANNIFIED DATA VALUER:

FACH BARCMAPH SYMBOL. REPRENENTR  2.816667D 01

FOR THE ENTIRE DATA SFT:

MINIMUNM:
MEAN:

NININUN:
MFEAN:

* + 4 +

-6.320000D0 02
-4 . JAT442D 02

CLARS MEMBER=

~-¢.020000D A2
~4.38320H0 02

+

*

RARGR « «+ + o

40934 TOTAI. VALUFER PROCFSNFED

MAX | MUN -6. 1000080 @)
STO, DEV.: 1. 1886730 02

MAXINUM! 1. a600000 62
STD. DFV. ! 1.249107D 62
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OREILL; CONTRACTUR-UUPPLIED NRACAETONETER DATA (GCAMMAR) CLARR BARCIRAPHR - PACE | o1-21-81/10.48.40

NEMRENS : 3.3800 02 6. T60D 02 ‘. .IQI\ 3 1.9%20 oa t.690D 63 2. .200 L) 2. 3000 *® 2. "“D [ 8. “CD ®

e mr e m e Gmmmmmmm———— R S LT TR s *- -

L L]
CLARRE R : 9002030000008 0 0800000000000 000000000 R v Rviteattsadt et nsavsanesantindsnerese
CLARRE 22:8089800238%0008000000000 0000000 0stnstsgnstsntiPessadensstsnnadsdsssnaudtzsngsns
CLASR 23:000000000000 0080000000000 asststsitssssesrsstnsdsavnsse
CLARN 24: 09022008003 nstrivsngttfuatsstests st gicstncstsvissvandstsuudtssnasess
CLASS 23:39880000000 030000000000t tssinisststsssssssgsssnnss
CLASR Aa4:sesssens
CLASE 23:svesvazssanvean
CLASS J¢:sssusvssngune
CLASYH a7:vevssess
CLASS 38:s9»
------------ LR LR L Ll R LR LA R LRIl R AR Ll L R L L T L LA R RS LR L T R DY PR L T LR 2 DR TR T R T
m: 3.3000 &2 ¢.T60D 02 1.016D &3 1.382D # 1.690D 61 2.e28D 63 2.5660 @3 2.704D 0 8.042D 63 8.8800 90

24y

XIpUS

(*P,3u0)) 1-2
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(e }}



BARCRH

TITLE: OREILL, CONTRACTOR-SUPPLIFD TERRAIN CLEARANCE DATA (METERN)

49208 VALVES CLARRIFIED, 469 VALUER ROT CLASSIPIED,
CLASS INTERVAL IR USE IR 5.000000D &0

FOR TRE CLASKRIFIED DATA VALVER: NINIUR: 8.014358D o)
WEAN: 1.189%38D0 #2

FACR BARCRAPR SYRBO). REPRENENTR 6.497300D 01 CLASS NENREAR

FOR TRE ENTIRE DATA RET: RINIMUT: T.498079D &)
REAN: 1.199047D 92

MAX | UM
NT0. DEV.:

TRAN ) NUTY:
8TD. DEV.:

+* +* * L d L d

40934 TOTAL VALUES PROCESSED

1.997:82D0 o2
1.000016D 01

{~3 xypuaddy
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Y

( "F, 300
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Se

S0 'Rl/i0-1C~10

(20 QOR0V0Y "1
(ZO 0000089 |
(2O Q000004 |
(T0 1008008 ' !
(2O Q00000C ' !
(20 4690001 ' |
(CO Q0000001
(10 Q0008006

110 JOS00Ns’
1120 AsQoeLs
110 Q0998NC’
1128 doseege’
1180 qeedou!’
11O qeeseLe’
1110 0000068’
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1119 Joeeest ¢

S8V'1D
BRV1)
SEV1)
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S8V

- ONLLSIT 88V
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NHAUNIN
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1111
(1171
oull
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288
144

(LK)

|
|

(TO Jeososs’
(20 Q90908 Y’
(20 Jee9ett’
(2O qev0est’
(TO U00eet! "
(TO 4000050°
(19 1090005
(10 1000008’

I t:20 0000005
11 20 00008’
t: TO dOVeesE’
1:20 0098’
1130 000801 "
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1110 1000000
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ONELLL; COFTRACTOR-SUPPLIED TERRAIN CLEARANCE DATA (MFTERS) CLASS BARCRAPHS - PACE | o1~21-81/18.44.08

NEMBERS : 8.637D 02 1.607D 3 2.411D @3 3.213D @3 4.019D o3 4.822D 03 8.626D 08 6.450D 9 7.263D 03 8,037D o8
lmmmcccecm—— Pemm—mw - Pmmemmmm - —- L R R D D L e R L L R DR L L L L S LR L L LR L LRl 2 X
CLASS 1:
CLASS W=
CLASS A:sxmen
CLASS LR 22212222 2]

CLASS I SRR BRRRVEEERRERTRE SR SARERAR
CLASS G INRERE AR R R TR ERSRERRER BRI AR R R AT AR RN RN ER A NER R RA SRR R R IR ERR AN S
CLASS TIRRRERAACR AR R LR R AR R E R R R R RO RN R R VR E RSV I ARK R AR R R AR R AR R RSN RN R R R AR R R R R RN QSRR R B RN AR REREER R R SRR R RN P PR RN N AR ER RN
CLASS QAR RERERRR AR R RS FE RS RE AR AR R R R R RN AR NS R R R R R R R RN R N RN R R NS S ER RPN BB AR AR R R R R R AR ARBRRAR R RA BB R R RN ER R R B R SRR BB R CR B R R U RRER RS
CLASS G I P RN R R R RN R R AR R R AR R AR AR AR AN MR E SRR NN RN A R AR N ARV A RN AN MR AU R A SR IR R SRR SN SN SN SRR AV BRSNS RO AP R R A RSB B RS
CLASS 10:3 SaNSSsRRRP AR ESRRRER SRR AR LS SE RN AP RN R HRB IR ERRRE RN AR TIXRE AL
CLASS 111282202 28220 RERRERERERRAREREXARRRERANR
CLASS 12:28822 (222520 %8sessas
CLASS 1J:ssesznuswn-
CLASS  14:s2sas2
CLASS 13 :»axnn
CLANS le:x»
e b $mmramnemm- Vo L R L T LR Y T LR et cedmmcnm——— B Y T e ST LR T T T
NEMBFRS : 8.e37D 02 1.607D 03 2.411D 87 2.213D0 03 4.019D 63 4.822D 83 3.626D 63 6.430D o3 ?.2830 o0 8.037D @2

(*p,3u0d) T-3 x1puaddy
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BARGCGR

TITLE: OREILL; INTERPOINT DISTANCES FROM CONTRACTOR DATA (NETERR)

40327 VALUES CLASSIFIED; 609 VALUES NOT CLASSIFIFD; 40936 TOTAL VALUER PROCERRED

CLASS INTERVAL IN USE I8 3.000000D 01

FOR THE C!ASNIFIED DATA VALUES: NINIMUM: 4.854868D0 #1
NFAN: 6.498404D 81

FACR BARCRAPH SYNMROL RFPRENSENTS 3.336083D 02 CLASS MFFMERR

FOR THE ENTIRE DATA SET: MINIMUN: 4.854368D0 01
NFAN: 6.696440D 061

MAXIMUN:
RTD. DEV, ¢

MAXTNUM:
8TD. DEV.,:

1.484337D 02
6. 1278830 oe

3.009894D 02
1.744836D 01

(D
[b]




OREILL.,

INTERPOINT DISTANCES FROM CONTRACTOR DATA (METERS)  CLASS LISTIRG - PACE |

CLASS 1 Ce.® it 5.000000D 01) 248 MEMBERS
CLASE 3 ( 1.000000D 62:: | .3000000 #2) 46 MEMBERS

ClAss

2 ( 5,000000D 0)::

01-21-81/18.94.28
1.000000D0 02" 40033 NENBENS

(*Pp,3u0)) T-F xTpuaddy
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2 MQD 04

SMD“

01-21-81/18.44.38
8.608D 84  4.008D 04

...... A Y i

B L L L T T L T R L R

OREILL; INTERPOINT DISTANCES FROM CONTRACTOR DATA (METERS) CLASS BARCRAPRS - PACEL
MEMRERS : 4.0030 @3 8.90TD 03 1.201D o4 1. GOID .0 2.0020 OO 2.4020 .0
tomrcemces=- L TPy S B L R T R T bl LT LY T P
CLABS 1:=
CLASS SRR RRRREREREREERE RS AR AL RRE N LSRR REERAXF SRR RE BRI R R RAZRRE XA BE X B AR REE R R KA ANREF AR R E R R AR R R R AR R AR AR RN R RN E R R R AR RN NN AR R R RN A
CLASS 3!
F R kbt TP DS L Lt R L LT T LA E L k] - ———-
B MEMBERS : 4. OOSB 3 8. .07D [ ] 1.201D o4 i. GOID 4 2.002D 04 2 402D 04

+

BARCR + + + 2

2.802D 64

0.208D 04

3.608D &4 4.003D 04

(-p,3u0)) T-J xrpuaddy
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! !
! NURE DATA QUALITY EVALUATION ;
t

Prrmmm e ——————— [ Y

GEOGRAPHIC DATA SYSTENMS GROUP
UNION CARBIDE CORPORAT.ON
NUCLFAR DIVISION

DATE: @1-21-81 TINE: 18.46.04

RUA IDERTIFICATION: ONEILL, 13-POINT MEDIAN FILTFRED MAGNETOMETER DATA (GAMMAS)

QUAD BOURDARY:
HINIMUM LATITUDE: 4.200000FE 0] MAXIMUM LATITUDE: 4 .360000F. 01
MINIMUN LONGITUDE: 9.800000F 01 MAXINUM LONGITUDE: |,000000F 02

COMMENTS FROM INPUT FILE: ONEILL QUADRANRGLE - T(€62: NFILTR €1-12-81, TYPF*MED, NVIDTR=13.90,

THE VARIABLE CHOSEN |8 ‘MAGCNETGM' AND THE FLIGHT LINE/TIE LINF SWITCH I8 SET TO 'BOTH®

BARGRAPH AEADING CONTROL IS8 °"SPLIT * AND THE UNIT TO BE USED FOR INPUT 18 Ge
CLASS INTERVAL IN USE IS 2.000006D 01

~~=-> BEGINNING POINT DATA INPUT
---> POINT DATA INPUT COMPLETED USIAG 8.98 CPU BECONDR

FOR THE ENRTIRE DATASET, 18 MAF ( )4 FLIGHT AND 4 TIE) LINES WFRE PROCESSED, 40984 VALUES WERE WRITTER,

AND @ VALUFS WERE DIBCARDED

FOR THE VARIABLE SELECTED, THE FOLLOWING STATISTICS WERE COMPUTED:
MIRINUM: ~6.85190000D 82, MAXINUM: 1.7CTCCOD 02, MEAN: -4.333328D €2, STD DEV:

OVERALL DATA LINITS, -8.099032D 2 TO -5.076234D 0!, WEREL CHOSEN FROM DATA MEAR - ARD + THREE BTD DEVIATIORE

VAR*NAGNETON

1 .248068D 02

195 ®Ie( PIISITIJ UETIPSW IUTOJ-ET WOIJ ®BIB(g

Teuy uorInqrIisig Louanbaiy anTep eleqg

STSA
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uy or3ouden
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TITLE: ONEILL,) 13-POINT MEDIAN FILTERED M/ CRECOMETER DATA

40630 VALUES CLASSIFIED; 3604 VALUYS ROT CLASSIFIED;

CLASS INTERVAL IN USE (S 2.00000D 01

FOR THE CLASSIFIED DATA VALUFES:

EACH BARCHRAPH SYHBO' REPRESENTS 2.829167D @01

FOR T™I. ENTIRF DATA SET:

MININUM:
MEAN:

MININUNM:
MEAN:

-6.310000D 02
~4.387336D 02

CLASS NEMBEFRS

-6.310000D 82
-4.3333280 @2

{CAMMAS)

40934 TOTAL VALUES PROCENSFED

MAXINUN: -6. 10060000 @)
S§TD. DEV.: 1.1876220 €2
MAXINUM: 1.760066D 02

€TD. DEV.: 1 248368D €2

98



OREILL;

13-POINT MEDIAN FILTFRED NACNETONETER DATA (GAMMAN)

CLASS
CLASS
CLASS
CLASS
CLASS

© N a o

13
1?

21
23
23
27
29
N
33
33
7

(~8.200080D
(-7 .6800000D
(-7.406000D
(-7 .000048D
(-6.6C0000D
(-6 .200000D
(-3.8000000D
(~3.400000D
(-3.000680D
(-4 .6060800D
(-4 .208008D
(-3.000000D
(-3.400000D
{-3.000080D
(-2.600008D
(-2.200008D
(-1.8000680D
(~1.400008D
(-1 . 0080680

02:
02
02::
92::
02::
02::
02::
02::
02::
02::
02::
02::
02::
e2::
02::
e2::
02::
02::
02::

1-8.
=7,

-?.

0080000
6408600

2000000

. petseen
. 409006060
.006000D
. 6000000
. 2008000
. aeoeeon
. 4000000
. 0066000
. 6000000
.200000D
. 8000801
. 4000001
. 000900D
. 600090D
. 20000060

e2)
oz

e2)

a2
02)
e2)
e2)

]

]

(]

]

a2
1231
1H4e
3093
3103
2647
2221
1430
130

ass
cae
e
243

917

218

MEMRERS
MFMRERS
MENBEAN
MEMBRERS
MEMBERS
MEMBERS
MEMUERS
MYMRAERS
MEMBERS
MEMUERS
MEMBERS
MEMRFRS
MEMBERS
MEMBERS
MFMBERS
MEMRAFRS
MFMBERS
MFEMRERS

NEMBERS

CLASS LISTING
CLANS
CIASS
CLASS
CLASS
CLANS
CLANS
CLASS
CLANS
CLASS
CLASS
CLASS
CLASK
CLASS
CLANS
ClLANS
CLASS
CLASS

CLAS

]

CLAS:

‘L

PAGE. 1

2
-
6
8
16
e
14
16
8

20

24
26
28
30

a2

yé

34

H.006000D
(-7 .460890D
(-2 .200000D
(-6.0000800D
(-6,40G0000D
(-6 . 00600080
(-3.608006D
(-3,.200000D
(-4.000060D
(-4,400000D
(-4 ¢ovhaeD
(-3.600000D
(-3,200000D
(-2.800009D
(~-2.400000D
(~-2.C90080D
(-1,600000D
(-1,2060000D
(-8.000000D

02:1-7,800008D
02::-T.400000D
02: :-7.000000D
82::-6.600000D
02::-6,200000D
02: ;-3 .800000D
02::-3.400000D
22::-8,0000000
02::-4.600000D
02::-4,290000D
02:: -1, 86000000
02! : -3 ,400000D
02::-)),000000D
®7.::-2,008000D
82::-2,200808D
02:: -1 .800000D

02:.:~1,400008D
02:: -1 ,000000D

o1::-6,000000D

02)
a2)
02)
02)
a2)
o)
02)
02)
02)
02)
e2)
e2)
2)
e2)
82)
e2)
a2)
02)
o)

ot-21-81/18.47.37

[ ]
L]
[}
(]
T00
132¢
2002
2878
2899
2340
22108
1973
az27

MFNBERS
MFNBERS
MEMBEAN
MFE.MBFRS
MFMBFAS
MFMRFAS
MFNBFRS
MEMRERS
MFMRERS
WEMBFRS
MENBERN
MFENRFRS
MEMBFRS
MFENBYRS
MFENBFRS
YEMRFRS
NEMheRS
MENBIRN
MFNRFAN

[0 5]

-1




OREILL; 13-POINT NEDIAR FILTERED MAGNETOMETER DATA (CAMMAS) CLASS BARCRAPHS - PAGE ) 61-21-81-/10.47.37
MFNBERS : 3.393D ¢2 6.790D 82 1.819D #3 1.338D 83 1.698D 03 2.097h @3 2.977D 63 2.716D 03 3.006D &3 3.398D 63

------------ D e ik e R e i ik R e ek T R X T L
CLASS
CLASS
CLASS
CLASS
CLASS
CLASS
CLASS
CLASS
CLASS
CLASS 10 : 23RS " ERRERRRRRRRERRRRSRER

CLASS 1] I SX2XRRERERRAR SRR R R R AR ARSI REE LR AR RRBR RN XX RRK RN

CLASS | 2: 2220 X X R R RR KRR RRRERRR KRR R XX XX KRR IR FRRERBRX AR R

CLA$ 13 2R R R R R R X R R R E R R R R R IR AR R R R R K KRR R XX R AR E R X KRR R R KRR KRR AR KX KY N R K K

CLASS |4 2R RRRXRRRX R AR EREE R R AR R R R R RN F R KRR R R R R R P L AR XK Y KRR RN R R KRR R R R R R R AR R AR AR IR R R R R AR B R R AR RR R RN R KRR R RRRY,

CLANS 1 R R R R R R R R R R R R R R R R R R R R R R R A X R R R E R R AR R EE R s KRR KRR Ry KRR R R A A A xR AR K E A A KRR XY AR AR RN XA R R R AR A RN R X R YRR R R R R R R R RN NN
CLASsS 1O 2R ERER R R R R R R EEER R R R EEERERE AR A EE R R AR E R R C LR R AR E R AR E R R R EE R U R AN AR TR AL IR AN ERE RN R I RAR R DR IR AR R RN X R

CLASS 17 : 0 s s n R R e R R R R R R R R R R R R R R R R R R R R R RN A K R R KA K E R KRR AR KRR R R LA AN R R R KR AR KRR AR R AN A RE R AR KRR XM REER KRR E R R QAR BRRRREN

CLASS B R R R R R R R R R R R R R R R R R R R A R R R R R R R R R R A RS R F P R A R R R R R R I R I A NP AR AN E R A R A R AR T B R R R RN R R AR KR XN AR AR R MR R R P AR

CLASS 19 122 a R R R e RS R R R RS R R AR RN SR KR R R R R R R R K KR KRR AN B RN KR KRR B R AR AR KRR RV R E R 2R R AR A KRR AR RER KRR KR

CLASS 20 : 2 x s 2 e iR R R R R R R A R R N R R KR KR R A K P RN R PR R KRN KRR R R R R KRN AR R B R A KR KRR R AN XA RN AR K

CLASS 21 IR R R R R R R KA R R R R R R I AR R R E R R E R R R AN KRR R EX R MR AR R F KRN KA MK KRS Ry AR RA KA RS R KRR A

CLASS 22 : s a SRR R AR KRR R R R R R AR IR R R R R R E KR R F F R E R A KR AR R AR I R R R AR AR R AR LK R Y KR T R R
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CLASS 28 : 223X ER2XXRRRERRERRRERRERRENRE
CLASS 29:322XXXXRERXREERXXRXXERARE
CLASS 30 :27 xRERRXXRZEXREXE
CLASS 3 222X XXTXXRIXXRERE
CLASS 32:22Z4XEXTEARRKX
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CLASS J34:%22X¥R¥E
CLASS 33 : 225X 22 xsXxsTXERE
CLASS 36 :%s2REzze2XRRX
CLASS 37:xxxxxxs%x
CLASS 38:xxx
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FLIGHT LINE NUMBER 101 - LAT: 4.297
VARIABLE. VALUE: -4.69000%F 02,

TIE LINE NUMBER 209 - LAT: 4.297
VARIABLE VALUE: -4.699000F 02
000 FL POINT - TL POINT DISTANCE:
LR AR > VALUE DIFFFREMCE: 0.0

setzxx THE DINTANCE BETWEEN THE POINT
sxuxx THAN THREE STANDARD DEA TATIONN

wsxzx THE DINTANCE BETWEFEN THE POINT
=axxx THAN THREE STANDARD BUVIATIONS

«xxxx THE DISTANCE BETWEEN THE POANT
xxzxe THAN TUHEE STANDARD DEVIATIONS

sxxx3x THE DINTANCE RETWEEN Tud POINT
*rxrx THAN THREE STANDARD DRV P ATIONSR
FLICHT LINE NUMBFR 102 - LAT: 4.289
VARTABLE VALUE:
TIE LINE MUMBER 210 - LAT: 4,249
VARIABLE VALUE: -3.420000F 02
>33 FL POINT -> TL POINT DISNTANCE:
Yy3d>e----3 VALUE DIFFERENCE:

*xsxx THY. DISTANCE HETWEEN THE POINT
xsxxxx THAN TUREE STANDARD DEV IATIONS

1+3xxx THE DINTANCF. BETWEEN THE POINT
x2xsx THAN THREF NTANDARD DEVIATIONS

sxxxx THE DISTANCE BETWEEN THE POINT
sxxxx THAN THREE NSTANDARD DENV(ATIONS

FLICHT LINE NUMDFA 163 - LAT:
VARIABLE VALUE: -3.630000F 02;
TIE LINE NUMBER 210 - 1AT: 4.242
VARIABLE VAYUE: -0.620000F 02;

300 FL POINT -> TL PAINT DISTANCE:
R R * VALUE DIFFERENCE: -3.000

ssxxx THE DISTANCE BETWEEN THE POINT
*xxxx THAN THREE STANDARD DEVIAT o™

FLISHT LINE NUMBFR 103 - LAT: 4.2824H9E 01 1LON:  9.8B11069F 01, N:
VARIABLFE. VALUE: -2.310000E 02; CLEARANCE: 1.48742¢F 02 METERS
TIE LINE NUMBER 212 - LAT: 4.202399F 01 LON: 9 811069E 8)1; N:

VARIABLE VALUE: -2.300000F 021
>33 >FL POINT -> TL POINT DINTANCE:
LR RS R > VALUE DIFFERENCE:

=xxxx THF DINTANCE BETWEEN THE POINT
zxxxs THAN THREE STANDARD DEVIATIONS

rsxxx THE DINTANCE BETWEEN THE POINT
2axxx THAN THREE STANDARD DEVIATIONS

wxrex THY DISTANCE BETWEEN THE POINT
rxxzx THAN THUHEE STANDARD DEVIATIONS

-3.430000L 02; CLEARANCE:
CLFARANCE:

4.2824.40F 01

268F 01

CLEARANCE:

249E 01 LON:

CLEARANCE

2.006720F 81 METENN:
UNETN

LON:

SELECTED FROM FLIGHT LINE 101
AWAY FROM THE MEAN INTERPOINT

SELECTED FROM FLIGHY LINE 181
AWAY FRON THE MEAN INTERPOINT

SELFCTED FROM FLICHT LINE (6}
AWAY FROM I'HE MEAN INTERPOINT

SELECTED FROM FLIGHY (L INE (e
AMAY FHOM THE MEAN INTERPOIRT

6UVE 01 LON:

36oE @1; LON:

J . 4TUTANE @1 MEUIPRN,

-1.000000F 00 UMNITN

SELECTED FROM FLICHT LINE 162
ANAY FROM THE MEAN INIERPOINY

SELECTED FROM FLIGCHT LINE 102
AWAY RO THE MEAN INTERPOINY

SELECTED FROM FLIGHT LINE 163
AWAY FROM THE MEAN (NTERPOINT

LON:
CLEARANCE: )
W20F 01 LON:
CLEARANCE:

L220032F 82 METERS:
DUOE V0 UNTTN

SELECTED FROM FLICHT LINE 183
AWAY FRONM THE MEAN | NTERPOINT

CLEARANCE:
1.2200693F 02 METHFRN;

-1.000000F. 60 UNITN

SELECTED FROM FLIGHT LINE (04
AWAY FROM THE MEAN (NTERPOINT

SELECTEN FROM FLIGHT LINE 1ee
AWAY FRONM THF. MEAN |INTERPOINT

SELFCTED FROM FLICHT LINE 104
AWAY FROM THE MFAN INVERPOINT

9. 988499 O1; N:
1. 1BRT720F. 82 NETFAN
9.98A%19F @1; N:
1. 191768 U2 METERS
CLFARANCE DIFFERENCE:

9.929549E 61, N:
1103307268 02 METERS
9. 9293UNE A1, N
1. 10003IGE 02 METERS
CLEARAINCE DIPFERENCE:

9.929610F 61, N:
CA3WY6E 02 METERS
V.929610]. 01; N:
1. 0H3I0RNY. 02 METERS
CLEARANCGE, DUFFERENCE !

.2679610E 02 METFHRN
CLEARANCE. DIFFFRENCE:

1.604149F. 63, F: -7.219606F. 04
~7.2212040F. 64

METERR

| .084030F. 6% F:
-1.048096F.-6)
AMD THE, POINT SELECTED FROW TIFE LINE 216 I8 CRFATFR
IMNTANCE FOR THE QUAD. ANSUMING NO {NTHERSFECTION.

AN THE POINT SELECTED FROM TIF LIRF 211 I8 GRFATFR
DISTANCE FOR THE QUAD, ANSUMING NO [ NTERSECTION,

AfD THE POINT SELYCTED FROM TIE LIRE 212 IR CRYATFR
DISTANCE FOR THE QuAD, ANSUMING NO INTFRRECTION.

AND THE POINT SELECTED FROM TIE ILINE 209 IN GRFATER
BISTANCE FOR THE QUAD. ARSUMING NO INTERRECTION,

9.937819 04; F: -2.413300F 64
9. 902094F 44, F: -2, 412771F 64
-1, 048004 00 METERS
AND THE POINT SFLECTED FROM TIE LINE 211 IN GRFATFR
BISTANCE FOR TUE QUAD, ANNUMING A0 INTERSECTION,

AND THE POINT SELECTED FROM TIE LINE 212 IN CREATER
DINSTANCE tOIU TRE QUAD, ANNSUMING NO INTEASECTION,

AND THE POINT SELECTED FROM TIFE 1LINE 209 IN GCREATFR
MISTANCE FOR THE QUAD, ASSUMING NO INTERSECTION.

9. 10001 YE 04 F: -2 .4212,9) 04

. 140110F ve; F: -2 421042F 04

4. H76HOE 60U METERS

AND THE POINT SELFCTED FROM TIE LINE 211 IN GRFATFR

DINTANCE FOIV TUE QUAD, ASSUMING NGO INTERSVCTION,
9.2010010) 04, F:  7.272175F 84

9.213244). 04, F:  7.272044F 64

2.194366F 61 NETERS

AND THE POINT NELFECTVED FROM TIE LIRF 209 IN GREATFR
DISTANCE. tOR THE QUAD, ASRUNMING NO INTFASECTION.

AND THE POINT SELECTED FROM TIFE LINE 210 I8 GRFATFR
DISTANCE FOoll THE QUAD, ARNUMING NO INTERSFCTION,

AND THE POINT NELECTED FROM TIF LINE 21) IR GRFATFR
DISTANCE FOR THE QUAD. ASSUNING NO INTERSFCTION.
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sxesz THE

FLICHT LINE

VARTARLE VAaLUE:
LLINF. NUMHWER 209 -
VARIABLE VALUE-
POINT
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vxeax THE

cexaz THE. DISTANCE BETWEEN THE
exxaan THAN THREE NTANDARD DEVIATIONS
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POINET -~ T

va KL

[

DISTANCE
sxxzx THAN THREE NTANDARD DEVIATIONNS AWAY FROM THE KEAN

DINTANCE BETWEEN THY
exaxs THAN TUREE STARDARD DEVIATIONN

THE DINTANCE BEVWEEN
THREE, STANDBARD DEV AL TONS
DISTANCE BEIWREN
THAN THREE STANDARD DEAV LATIONS

THE. DISTANCE BETWEEN THE
THAN THREE STANDARD DENEAT

DINTANCE HEIWEEN THE
wrexx THAN THUEE NSTANBARD DEN TATIONS

BETW! KN TH&

NUMRER 103 - LAT:
LAT:

=> T POINT DINTANCE
VALUE DIFFERENCE:  o.@

BEUWEEN THE

FHE

THE DINUANCE BEVWEEN THE POINY
THYN THREE STANDARD DEV EA LTINS

NUMBER 107 - 1AV
- 4. 6 0G0el
NUMBER 200 - LA

-4, 61O000E 02
POINT DINTANCE
VAYUR DIFRERENCE: 0@

4.267940F 0L
-3.830000F 02
42679490
~3.830000F 02

POINT

POINT

POANT

IHF. POINT

PN

NS

POIN

POINT

4.23:143489 v

42333290 8]

POINT SELECTED FROM FLIGHT LINE
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CLEARANCE: ]
@l LON.
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UNLTIN

NSELETURED Flum
ARAY FROM THE
SELECTEDN oM
AR AY FROM THE

NELFEACTR D PHOM
ARAY FHOM U

NEEFECTRED PRON
ARAY FROM TiE

NELECTED Fhon
ARAY FROM i

NEL AV ED P
ARAY FUOM THE
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ME.

b . 2403468 o2

- 1. 143000L
1. 343219 91 METERN D GLEARANCE DIFFERENCE:
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INTEHRPOINT
9. 989040L 41 N:
9, VORI
THI2E
TENS

CLEARANCE

FLIGHT
MEAN

LINF 10}
INTENPOLINTY
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FLIGHT LINE 185
MEAN INCERPOUNT
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MEAN
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INTERPOINT
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MEAN
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9 929039l ¥ ; N
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METVENS

9. 92907 U}
"y

02 MEIERS
- DIFVERENCYE:

AND THE POINT SELECTED FROM TIFE LLINF 212 IR GRFATFR
DINTANCE FOIU THE QUAD., ASRNUMING NO INTFRRECTION,

T ARA923E @4 K -7 29004 64

LOITIHOY. O METERS

T.RH8930F 04, F: -7 29HHLEDE 04

=~ ToMIReF 0t METHERS

AND THE POINT SELECTED FROM TIE LIKE 216 18 GRFVATER

DINTANCE FOH TUE QUAD, ANSUMING NO INTERSECTION.
ANDTHE POINT SELECTED FROM TIE LINE 2011 IN GREATER
DISTANCE FOIU THE QUAD, ANSUMING RO INTERSECTION

AND THE POINT SELECTED FROM TIE LINE 212 I8 GRYATER
PISTABCE FOR THE QUAl, ANNUPMIIRG NCOINTENRECTIUON,
AND THE POINT SELECTED
DINTANCE FOIU THE QUAD,

FROM TIE |LINE 200 |8 GIFATER
ASNUMING NO INTERSECTION,

FHOM TUE LAINE 210 I8N GREATEH
ANSUMIRG NO INTERRECTION.
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NINTANCE
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FOR THE QUAD,
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INTERRECTION.

DINTANCE FOlL TUHE QUAD,
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ANSUMING NO

AND THL
DISTANCE

POINT SELECTED
FOR THE QUAD,

FROM TIE LINE 218 I8 GREATER

ANNUMING NO INTERSFCETON
AND THE POINT SELECTER
DASTANCE FOR THE QUAD.

FROM TR LINE 209 I8 GREATER

ANNIMING NO INTERSECTION,
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TITLE: ONElLL: FL/TL INTERSFECT;

12 VALUES CLASSIFIED,

CONTRACTOR MAGNETONM DATA

® JALUER NOT CLASSIFIED;

CLASS INTFRVAL IN USE (X 1., 0080000 00

FOR THE CLASKIFIED DATA VALUES:

EACH BARCRAPH SYNBOL. REPHFSENTS

¢ + BARGR ¢ ¢ + ¢+ o

(GANMARN)

12 TOTAL VALUER PROUESRED

RINIMUNM: -3.060000D 00 MAX INUM: 1 . 0000060 00
REAN: -4, 166067D-01 RTD. BEV.1  9.307904D-01

3.8333330-02 CLASN NEMBEAN
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OREILL: FL/TL INTERSECT: CONTRACTOR MACNFTOM DATA (CAMMAN)

CLASS BARGRAPHN - PAGF. 1} 01-21-81-18.48,.29
MENMBERS : 7T.000D-01 1.4000D 00 2.100D 96 2.86840 60 3.%00 06 4.2000D 00 4.900D o0 3. 600D &0 6. 300D 6o 7 e08D e0
e - —— - P ——————— P mm - - e mmmeea— - e - L I ¥ mm e ————— trmm - e e A - - P mamme - .- *- -
Class ] SRR ERZRRRERXRRRE
CLASS 2:
Cl SN ARV RS R E R AR AR R R AR R AT R K EE I B R RS X R EERXEIE N KR E RN
CLANN 4 IR R R R AR I N KR R R AR AT R R A R RS E R A PR E R R PR AL T AR R R Z AR AR R R AR KR E AR R T R AR RN R RS R R RS R RN R R R AR R R RN AR A AN R R AR R AR R RAR R Y
L LANS SIERERX RTXXRFAKERE
= —————— P m e m—————— P mm e ———-—-— o — e e it e et - ——-— $m - Ll Aol Rl L R R e mm e ——d -
MEMBERS : 7.000D-01 1.400D @0 2.108D &0 2.800D 00 q4.3000 00 4.2000 00 4. 900D @0 3.500D a6 6.300D @0

7.000D 60

« + 4+ 4« 2+ 0+ 2+ 0+ + B ARGCR + ¢ « ¢+ 4+ + ¢

g_

307

.r
<

(
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4+  ARGR ¢+ + + + o

TITLE: CLEARANCE DIFFERENCFS: Fl. AND T!. INTFRSECTION POINTS--METFRS

12 VALUES CLASSIFIED; £ VALUFES NOT CLASN!FIED:
CLASS INTERVAL IN USE 1IN ». 000000D 00

FOR THFE. CLASSIFIED DATA VALUEN: MINIMUM: -1.7983260 61
MEAN: 9.6319830-01

FEACH RARCRAPH SYMBOL. REPRESENTS  2.300000D-62 CLARKS NEMBFRS

12 TOTAL VALUES PROCFSSED

MAXIMUN: 2.194366D 01
STD. DEV.: 1.002126D @1

("p,3u0)) £-3 xTpuaddy
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>
)
o)
o
CLEARARCE DIFFERENCES: FL. AND TL IFTERSECTION POINTS--MFTERS CLASS LISTING - PAGE | 01-21-81-18.46.30 g‘
[
CLASS 1 (-2.000000D 61::-1.300000D 01) 1 MEMBFRS CLASS 2 (-1.300000D 01::-1.06000808D 01) 6 MFMRERS el
CLASS A (-1.006000D 01::-5.000000D 60) 2 MEMBERS CLANS 4 (-3.000000D 00:: 6.0 ) 3 MEMBERS lr’ O
w [e)}
CLASS 3 0.0 13 3.600000D 00) 3 MEMBERS CLASS 6 ( 3.600000D €0:: 1!.000000D 01) | MEMBERS
_—
CLASS T C 1.006000D 61:: 1.306000D O1) t MFEMBERS CLASS 8 € 1.700000D 01:: 2.6000000D 01 @ MFEMBERS 8
CLASS ? ( 2.600000D 01:: 2,300000D 01) I MEMBERS 3
o
~—




CLEARARCE DIFFERENCES: FL AND TL INTFRSECTION POINTS--METERS

CLASS BARGRAPRR® - PAGF | 01-21-81/18.48,.30

MEMBERS : 3.000D-01 6.000D-01 9.000N0-0) 1.200D 00 1.300p 66 1. een 60 2. 10veD o0 2.400D 90 2.700D 60 3.000D 00
lm—mrm—m—m—— == e ———— v m——-————— L et R R e —————— P —————— e ————— P mm - PRI LEL LD LEE B i
CLASS L IXRZXRERELERE X XXX LR XXX R EE XN RN EERRE X CE K
CLANN 2:
CLASS B IR R R R R R R E R R R E R A A R R R R R A K R R KR R R A R KRR X R X KRR KRR E KR K R R R AR KN R IR LR E
CLASNN G IR R R R R R R R R R K AN E R R KA K R E X R A A AR KR KR K KL KA R KKK AR KK E A AR LB R LR ARRE KRR KRR EERRAR KRR R ER R ERE KRR KR RN KRR ARAK
CLANSN IR R R R XK R I R KR A R R RN R R R R R R R R R RN R KN KR R R KR R KA KRR KKK Y CA MR AN K R R R AR KRR R R R R R R KRR R RER R R ARRR R KRR RN KN
CLASN IR S22 22 LSS LR 23 RS SRS 22 223223 02 FE Y
CLANNS rEE T2 222222 233 0233333332 R 2N AT 3R SUPRN
CLASS 8-
CLASNS PR S ER 2232223333332 2331833231328 3223 3% 3]
e e ———— e, ————— L R b ] e, - - L R e e ——— L AL E R LRl LEE LAt DLy
MENMBFRS : 3.000D-v1 6.600D-01 9.000D-01t 1.20080 60 1.300D 60 2.400D 00 2.700D @0 3.000D 00
F + + + + + + + 4+ + DARNGCR + =+  + + «

(*p,3u0d) €-3 x1puaddy
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TITLE: DISTARCES BETWEEN Fi. AND TL INTERSECTION POINTS - METERS

12 VALUES CLASKIFIED; @ VALUES NOT ClLASSIFIED:
CLASS INTERVAL IN USE I8 ) .664000D 0!

FOR THE. CLASSIFIED DATA VALUENS: MINIMUM: 1.202747D 0}
MEAN: 3.802328D m

FACH BARCRAPH SYMBOIL. REPRESENTS  3.333333D-02 CIASK MFMBERN

12 TOTAL. VALUES PROCFSSED

1.220693D 62
4.163111D @)

(*p.3u0)) £-3 xtpuaddy



DISTANCES BETVEEN

CLASS
CLASS
CLASS
CLASS
CLASS
CLASS

® N & O

FL ARD TL INTERSECT!ON POINTS - METFRS

1.000000D 01:: 2.000000D 01)
3.000000D 91:: 4.000008D 01)
3.000000D 01:: 6.000000D 01)
T.000000D 01:: 8.000000D 01
9.0000008D 91:: 1.000000D 062)
1.100008D 82:: |.200000D 02)

4 MFMBERS

MEMBERS
MEMBERS
M MHERS
MEMBERS

MFMBERS

CLASS LISTING - PAGE

CLASS
CLASS
CLASS
CLASS
CLASS
CLASS

2
4
6
a
10
12

¢
(
(

1
2.000000D 01::
4.000000D 01::
6.000000D 01::
8.000000D 01::
1.600000D €2::
1.200000D 02::

3.000000D O1)
3.000000D 01)
7.000000D 01)
9,800000D 01)
1.100000D 02)
1.300000D 02)

01-21-81/18.48.30
| MEMBERS

® MEMBERS

2 MEMBERS

® MEMBERS

o MEMBERS

2 MPLERS

(*p,2100) £~ x1puaddy
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DISTARCES BETWEEN FL AND TL INTZRSECTION FOINTS - METERS
8.0000-0)

CLASS BARGRAPR® - PAGE
1.206D o¢

01-21-01/18.40,.30

3.200D o0 3.600D 00 4.000D 00

e L o L LR R - CEREELL LR LI LI DELLELELL LT DL LR LT T

AERRRRXRRERRRRRRAR KA REEERRARR AR RRRAR AR R ENARRRAER AR

N=QOONCARLDN ~

@3 64 8¢ 40 te 28 24 4a 03 48 20 en 80 44 b a2
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rm————

........ ~——

KRR VEAR

1.208D 00

- -

<+ -
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00T
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Appendix E-}

Time-Based Slope and Dispersion ‘Analysis

Magnetic Monitor Data

For 10-Minute Intervals from Contiactor-Supplied Deta Set.
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