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ABSTRACT 

Total intensity magnetic anomaly data acquired as a 
supplement to radiometric data in the DOE Notional Uranium 
Resource Evaluation (NDRE) Program are useful in preparing 
regional profile and contour maps. Survey-contractor-supplied 
magnetic anomaly data are subjected 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 
anomaly data, (2) profile map of high-cut filtered data with 
contour levels of each profile marked and annotated on the 
associated flight track, (3) profile map of critical-point data 
with contour levels indie- ted, and (4) contour map of filtered 
and selected data. These quadrangle 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 Evaluation (NlfRE) Program of the tf.S. 

Department of Energy (DOE) was initiated to assess uranium resources of the 

nation and to provide data and technology for ilipcovery and exploration of 

uranium ores. The National Aenai Radionu-tr >•• Reconnaissance Survey 

(ARRS), an important element ..f this [ ro..rnti:, i« a fr-nn of remote 

geochemical reconnaissance designed to search for potential uraniferous 

provinces and formations utilizing airborne gamn.« ray spectrometer 

measurements. Principal products ot this aerial survey program will be 1) 

national radio-element caps to supplement r.he national geologic map and 2) 

related statistics on uranium, thorium, and potassium concentrations. 

Since the beginning of the ARRS program in 19/4, tot.il intensity magnetic 

observations have been recorded concurrently with the spectrometer 

measurements. The objective of these magnetic measurements is to provide a 

degree of three-dimensional investigative capacity over and above the 

http://tot.il
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essentially one-diaensional radiometric measurements while incurring only a 

minimal survey cost increase. 

Although the aerial sutvey 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 NDRE 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 magnetic anomalies, and temporal 

magnetic activity during data acquisition. Reasonably precise magnetic 

anomaly maps can be prepared 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 NDRE survey, this condition will be 

approached 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 

limitations, maps prepared from NURE-ARRS data are the best publicly 

available over many areas of the conterminous U.S. and Alaska and, 

furthermore, represent tue only digitally available magnetic anomaly data 

over much of the U.S. 

BURE magnetic 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 Geophysicists as well as 

to other potential regional mapping uses. The data in digital form find 
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importance in the preparation of a variety of Machine-processed maps and 

other analyses that enhance specific characteristics of the anoaaly field 

and thus aid geologic interpretation. In recognition of the potential 

usefulness of NURE-ARBS magnetic anoaaly data, profile and contour maps and 

digital data sets of Rational Topographic Map Series (MTHS) quadrangle 

units are being prepared froa aerial survey contractor-supplied «.'ita by the 

Geographic Data Systens (GDS) Group, Coaputer Sciences Division, Onion 

Carbide Corporation, Nuclear Division, at Oak Ridge, Tennessee, for the 

Departaent of Energy, MURE Program, Grand Junction, Colorado. 

Several specific characteristics of the aerial survey data collection 

and reduction procedures, as veil as tine and financial limitations, have 

had an important role in defining and constraining processes developed for 

the preparation of a/ips and data sets. The large number of NTMS quadrangle 

units to be exaained requires that manual effort be minimized and that 

generality be maximized 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 normally presents a 

difficult problem because of high data density along relatively widely 

spaced survey tracks. The low flight elevation and wide track spacing 

predicated by the radiometric survey requirements of the NURE-ARRS program 

make this a particularly significant situation. This problem has been 

considerably reduced, hovrver, by the application of techniques developed 

for selective data filtering and critical observation retention. 

The development of a process to analyze and present the magnetic data 

has also been influenced by prior reduction of data by the aerial-survey 
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contractors. Corrections are commonly already 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 data by the contractors has often lessened problems associated 

with the presentation of these data in map torn. 

Data quality limitations imposed upon the magnetic data by differing 

reduction procedures and required survey parameters mandate that 

information be presented which will aid in evaluating not only the maps 

produced, but also the precision of the data itself. Thus, computerized 

"quality 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 ci NTMS 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 NDRE-ARRS program magnetic anonuly data at a national 

resource and foster increased utilization of these data for a variety of 

scientific and applied purposes. 

This report is supplamented by a companion volume which provides the 

computer codes developed for presentation of NURE-AM8 data. Although 



5 

discussion of procedures and computer programs in this report centers on 

magnetic anomaly data, much of the sethodology is also applicable to 

radiometric data processing and presentation. 

2. AERIAL-SURVEY CONTRACTORS 
ACQUISITION AND REDUCTION PROCEDURES 

General airborne survey data acquisition procedure? for the MURE 

Aerial Radiometric Reconnaissance Survey have remained 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 contractors involved in the surveys. Modification of 

magnetic data acquisition procedures has alvays been achieved vithin an 

overall data collection fraae/ork which maximizes the quality and utility 

of radiometric data. Specific details concerning the methods UbcH in each 

aerial survey are presented in individual reports, prepared by survey 

contractors, which are on open-file with the Department of Energy. 

The basic project and reporting units, with few exceptions, are NTMS 

1:250,000 scale quadrangles or groups thereof. Survey tracks (flight 

lines) are normally oriented east-west and are separated in the 

conterminous U.S. by an average c£ 7 km. Depending upon geologic 

conditions relative to potential uranium occurrences, trsck spacings of up 

to 10 km have been u*ed in some quadrangles and detailed surveys with 

•pacings of less than 2 km have been employed in others. Track separation 

is generally constant within any one NTMS quadrangle, although in some 
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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 NDRE-ARRS program efforts in Alaska is shown in Fig. 2., where, unlike 

those in the contiguous states, the surveys have utilized a consistent 10 

km flight-track spacing. In most cases, tie lines are flown normal to 

survey traverses at approximately a 1:4 ratio. Both fixed- and rotary-

winged aircraft are employed with selection so as to best meet survey 

specifications. Observations are recorded at one-second intervals which 

correspond to a median horizontal distance between samples in the range of 

45 to 60 meters. Although 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 (scalar) 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 result in data referenced to an 

arbitrary datum. Whenever possible, such surveys are tied to the absolute 

datum with auxiliary absolute measurements. Since 1979, all magnetic 

systems have been required to have, at the two-standard deviation level, 

resolution of 0.25 gamma and noise limited to plus or minus one gamma for 

fixed-winged aircraft and plus or minus <:wo 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 magnetic 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 aeasurements, flight-level barometric pressure, and outside air-

temperature are sampled and digitally recorded along vith a range of 

radiometric measurements which will 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 (normal) 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 the specifications for a 

particular survey to determine the exact reduction procedures. The reduced 

magnetic (anomaly) data, in profile form, are presented together with 

ancillary data in the survey reports. Reports prepared from surveys 

perfomed since 1979 have included a printer-plot contour map of the total 

intensity magnetic anomaly data at a scale of 1:500,000. The preceding 

specifications for surveys and reports were established in a report bv 
2 Bendix Field Engineering Corporation. 

Contractors are required to provide oa magnetic tape several data sets 

pertaining to a given quadrangle survey. Host information used in the 

processing described in this report is obtained from the Single Record 

Reduced Data Set with the Magnetic Data Set providing magnetic monitor and 

auxiliary data. This latter data set is not always available or usable. 
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3. PROCESSING PROCEDURE 

3.1 Introduction 

Recognition of the Department of Energy WURE-ARRS magnetic anomaly 

data as a valuable national resource has led to the development of a 

procedure for total intensity magnetic anomaly map preparation and the 

execution of this procedure for selected RTKS quadrangle units. The 

preparation-priority ranking of quadrangle units is based upon their 

potential usefulness in other VDRE programs and upon coverage needed for 

national and regional maps, in both the conterminous U.S. and Alaska, where 

other magnetic anomaly maps are not publicly available. 

The objective of this map preparation procedure is the machine-based 

production of profile and contour total intensity magnetic anomaly maps o r ,d 

related quality evaluation statistics of quadrangles for the DOE-MURE 

program and its contractors, federal and state agencies preparing national 

and regional maps, and the resource exploration industry. Maps being 

produced for each quadrangle are: (1) A profile map of the contractor-

supplied, reduced magnetic anomaly data using the survey- and tie-line 

tracks as an arbitrary, but constant, level within a quadrangle. This map 

is occasionally supplemented by a similar profile map of data adjusted for 

errors and inconsistencies. (2) A profile map of bigb-cut tiltared 

magnetic anoma, y data with contour levels of each profile marked and 

annotated on the flight tracks. (3) A profile map of critical-point data 

*L»c vitb annotated contour levels. (4) A contour map of critical-point 

'.-,-.*: intensity magnetic ancsely data at an appropriate contour interval. 

"*i* >Tv.*»siag procedure is schematically diagrammed in Fig. 3 and detailed 
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in Appendix A. This appendix specifies the interrelationship of the 

eleaents (aanual processing steps, computer programs, data files, hardcopy 

products) of the processing systea. 

The initial step in processing NURE-ARRS prograa data is the review of 

contractor reports for specifications concerning acquisition and reduction 

of survey and base aagnetic-aonitor observations. Each survey report is 

careful!/ perused and a specification form prepared for use in the 

presentation 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 veil as 

other pertinent data. Figure 4 illustrates a specification fom 

appropriately completed for the O'Neill, Nebraska, quadrangle jurvey. 

3.2 Format Conversion 

Data used in preparation of maps and statistics are obtained from 

aerial survey contractor-supplied Single Record Reduced and Magnetic Data 

tapes. The former provides navigational, radiometric, and magnetic anomaly 

values, while the latter, which is not available for all quadrangles, 

supplies base magn. tic-monitor, barometric pressure, and tiae-of-sample 

information, Bendix Field Engineering Corporation established 

specifications relating to the data content and format of these (and other) 
2 contractor-furnished tapes in 1979. Previous1>, 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 rrangeaent. 
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Quadrangle O'Beill 
Report No. GJEX'100 (78) 

NURE-DOE 
Magnetic Aerial Survey Specification For* 

I. QUADRANGLE 0'*rW (tebraaka) 
Latitude 42P-4jPn 
Longitude itf-lO(PM 
Other Quadrangles In Report - Tee 
Date of Report June, 1978 
Prepared by Texas Instruments, Inc. 

I I . SURVEY 
Date of Survey July-October, 1977 
Flight Line 

Spacing 8 km 
Direction East/Vest 

Tie-Line 
Spacing 48 km 
D1 recti or. north/South 

I I I . INSTRUMENTATION 
Type of (tactometer Proton Magnetometer 

Sensitivity 
SanpUng Interval 1 second (= 54 meters) 

(Doppler Used?) Ho, VLF navigation Systems vith 3Smm Tracking Camera 
Information on Location of the Numbered Flight Lines - Tee (maps) 
Magnetic Monitor Data - Tee 

IV. REDUCTION 
What magnetic reference field used? IGRP 1975 

Updated? Tee (to nearest month) 
DC Bias Applied? - no 
Diurnal Correction Applied? (Method?) Tee, line biasing vith linear 
Tie-Line Adjustment? - yes adjustments 
Cultural Effects Removed? - Corrected for Spikes 
Noise Filter? - Spike Filter 

V. DATA PRESENTATION AND INTERPRETATION 
Magnetic Contour Map with Report? - Ho 

(Scale, Contour Interval) 
SUcked Magnetic Profiles Provided? - res 
Magnetic Depths Determined? - Ho 

Kethod 
Magnetic Interpretation? - no 

LIST OF OTHER QUADRANGLES IN REPORT 

Beloit Grand Island Lamar Tulsa 
Broken Sou Great Bend O'neill Wichita 
Dodge City Joplin Pratt 
Enid La Junta Sioux City 

'iir. U. XE-^'Fif! Mapnet.I<? A e r i a l "urvey S p e c i f i c a t i o n r'orrr;. 
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The reformatting program, COHVRT, reads data in sundry contractor-

defined fox-ats, determines data elements (variables) to be retained, 

identifies traverse types (survey- or tie-lines), and computes cuBUon unit 

conversions and statistics. A report, partially illustrated in Appendix B, 

containing data tabulationa and rough frequency distributions it then 

generated and the standardised binary form, CDS format (Appendix C), of the 

contractor-supplied data is written. Essentially all other routines in the 

processing scheme read and write data sets in this format. 

3.3 Data Adjustment 

In some cases, it is necessary to adjuat anomaly data from a ^iven 

quadrangle survey to tue same base level as that of a neighbor or to remove 

data obviously in error. These adjustment and editing facilities are 

provided by a transformation generator, TEAMS, which, if used, is generally 

applied only to the contractor-aupplied data set produced by COMVRT. TRANS 

supports a range of numerical operations which can be selectively performed 

either on a complete data set or specified sections therefrom. In 

addition, comparative operators are supplied which can often be used to 

reduce the effects of sensor-related problems by effecting the removal from 

the data set of those points having values over or under specified 

constants. For those few cases in which the data on a line contain 

uncorrectable errors, the entire traverse can be removed. The necessity 

for data adjustment does not arise in every case and therefore the 

intermediate, or adjusted, data 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 data processing is 

subject to this consideration. 

2 4 ilitering 

The contractor-supplied magnetic anomaly 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 

sequentially and totally) and occur at apparently randoo locations within a 

survey area. Although some may be recognized as originating from cultural 

features through correlation of related magnetic signatures with man-*>*de 

features identified and located on maps, others show no such relationship 

and can be generally attributed to some system problem. This noise type is 

readily removed from the anomaly data through the application of a moving 

median filter with a window width of around 13 to 17 data points (0.6 to 

1.0 km). This procedure, which is incorporated in progrom HFILTE, has 

proven effective in rejecting isolated spurious values or small sets 

thereof. 

The other type of undesirable high-frequency signal is caused by local 

geologic features which produce anomalies with no correlation betveen 

adjacent flight tracks. The relatively large separation between survey 

Unas allows these localized anomalies to cause aliasing problems which in 

turn make effactive machine-contouring difficult and often lead to invalid 

contour lines. Reduction or elimination of this signal type, which tends 
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to pervade a large portion, or all, of an entire quadrangle, requires a 

•ore severe filter than the moving nedian. Thus, this filter is applied 

with caution and only as a last resort in the developaent of a data set 

which can be machine-contoured. The procedure (within RFILTJt) 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 a constant sample separation although this is actually the 

case only along acquisition tracks where 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 aerial 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 samples), this situation 

generally results in unacceptable maps by suppressing track-to-track 

interactions in gridding processes. To reduce this problem, a method of 

critical-point selection has been adapted. 
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Fig. 6. Lime Hills, Alaska, Quadrangle Total Intensity Magnetic Anomaly 
Profile Map Prepared from High-Cut Filtered Data. Filtering 

Performed Utilizing a 1-km Cutoff Wavelength. 
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UME HILLS QUADRANGLE; TOTAL INTENSITY MAGNETIC ANOMALY PROFILE MAP 
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Fig. 8. Lime Hills, Alaska, Quadrangle Total Intensity Magnetic Anomaly 
Prefile Map Prepared from High-Cut Filtered Data. Filtering 

Performed Utilizing a l*-km Cutoff Wavelerffch. 
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Fig. 9. Lime Hills, Alaska, Quadrangle Total Intensity Magnetic Anomaly 
Profile t'lap Prepared from High-Cut Filtered Data. Filtering 

Performed Utilizing e 6-km Cutoff Wavelength. 
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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.10 (b)) is obtained by 

choosing the endpoints of the profile and constructing the line between 

them. All other points are now examined to find their respective distances 

from this initial line segment, and tr> maximum of these distances and the 

specified error tolerance are compared. Should the maximum distance be 

greater than the acceptable error, the initial approximation is 

insufficiently precise acd 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 

available ".om the initial data set, these samples are added to the set of 

critical points. These secondary critical points, although not necessary 

to the satisfaction of the error tolerance criterion, ensure that 
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Fig. 10 (Cor 'a). 
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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 

smoothing allowable, and the spacing of survey tracks. Although data 

dependency and parameter interplay make definition 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 maximum distance of 2 to 4 

km have proven acceptable. These characteristically result in the 

retention of 1,500 to 3,000 samples from filtered data sets originally 

containing 40,000 to 75,000 data points. It should 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 

numerical results from several critical-point selection trials involving 

various error tolerance and maximum distance specifications for the 

O'Neill, Nebraska, quadrangle. 
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Table 1. Relationship of Error Tolerance and Maxima Distance Specif icat ions 
to liaaber of Cri t ica l Points Chosen. Select ion Perfoned on O'Nei l l , 

Nebraska, 13-Point Hedian Fi l tered Data. 

EEJtOt TOLEtAJICE HftXDffJM DISTANCE NUMBER OF POUTS PERCENT OF SURVEY 
(GAMMAS) (METERS) CHOSEM LIMB P O I T S 

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 2723 7.95 
5 3000 1456 4.25 

15 3000 1062 3.10 
20 3000 1008 2.94 
50 3000 889 2.59 

2 4000 2684 7.83 
5 4000 1327 3.87 

15 4000 870 2.54 
20 4000 811 2.37 
50 4000 693 2.02 

Total Ntsaber of Points in Quadrangle: 40,954 
•usber of Points on Survey Lines: 34,261 
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3.6 Data Display 

A program is used in conjunction with several of the data sets derived 

during general production processing to graphically present magnetic anom

aly data by the production of profile maps. PBOFIL accepts data in CDS 

format and plots a map of any quadrangle unit in the transverse Hercator 

projection. Flight paths axe indicated within the map boundary by 

incremental lines connecting the coordinates of successive data points for 

a given traverse and each path is labeled on the right or bottom of the map 

border with its corresponding contractor-assigned identifier. All flight 

tracks are assigned a constant value, and each thus serves as a base 

relative to which its associated profile curve is drawn. Data values 

exceeding that assigned the flight tracks result in profile curves plotted 

above or to the right of the associated track, depending on flight 

orientation, while 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 gammas relative to the mean anomaly value for 

that quadrangle rounded to the nearest hundred gammas. Production maps 

prepared from contractor-supplied and adjusted data have profiles 

embellished onl/ with the path identifier to aid flight track to profile 

correlation. Filtered and critical-point data maps have, in addition, 

interpolated contour levels indicated by tick marks on the same side of the 

path »» the profile itself. These ticks occur st 20, and are labeled at 

100, gamma increments. All production maps are plotted at a scale of 

1:2)0,000 with the northing-east r'.ng origin located at the intersection of 

the southern parsllel and central meridian of the specified window. 

Although not generally tpplied, 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 .-omputation of profile scalp and base level 

ire available for analysis 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 saps produced by ROFIL 

for the Lime H/.lls, Alaska, and O'Kcill, Nebraska, quadrangles. 

The other cartographic data display produced by this processing scheme 

is a total intensity aagnetic anomaly contour map, shown for the O'Neill 

quadrangle in Fig. 14. Utilizing critical-point data, 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 routine, generates two data 

files. One, in CDS format, is use*', to produce prcfile maps, while the 

other, which contains only anomaly-reIs ted information in "XYZ" format 

(Appendix 0), serves as the basis for contour maps. This latter file is 

read, with control parameters, by an annotation generating and data 

reformatting program, GPCFHT, which prepares the command and data files 

necessary for contouring. Actual machine contouring is performed by the 

General Purpose Contouring Program, GPCP-II, from California Computer 

Products, Inc. (CalComp). Most basic control information produced by 

GPCFMT is 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 data are again provided. Contours are usually drawn at sn interval 

of 20 gammas, with hundred gamma multiples bold and closed minima 

hatcbured. 
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ONE1LL QUADRANGLE: TOTAL INTENSITY MACNETIC ANOMALY PROFILE MAP 
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Fig. 11. O'Neill, Nebraska, Quadrangle Total Intensity Magnetic 
Anomaly Profile Map Prepared from Contractor-Supplied 

Anomaly Data, "iurobers on Lower and Right-Hand Map 
Margins are Track-Line Identifiers. 
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ONEOL QUADRANGLE: TOTAL INTENSITY MAGNETIC ANOMALY PROFILE MAP 
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NT* ropm > ĴTTI» i7T» _ 
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Anomaly Profile Map Prepared from Critical-Point Data Selected 

Fron 13-Poiat Filtered Data Using a 5 gamma Error Tolerance 
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GPt?-TI interpolates a neighborhood of data point values to an 

orthogonal contouring grid whose origin is located at the lower left 

boundary of the map. The size of the individual cells in thii grid is 

derived frosi 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 small with respect 

to the flight-line separation of the aerial survey will produce overly 

coaplex aaps. Figure 15 illustrates the effect of a 150 by 75 cell grid on 

the same data as contoured in Fig. 14 where a grid of 50 by 25 cells was 

utilized. The number of neighboring data points specified 'or grid value 

interpolation ranges from 20 to 40 as sore saoothiug is mandated by data 

fluctuations. An example contour nap, again of the O'Neill data, prepared 

froa 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 orthogonal 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 PR0FIL (Fig. 11, for example). Inasmuch as 

map projections are not supported by GPCP-II, til coordinate conversions 

are performed by GPCFMT. The commands necessary to draw a projection 

boundary could be generated at the same time, but because the contouring 

prugram will either co-tour completely or leave blank a given cell in the 

orthogonal grid, unacceptable stairstepping of the contoured area would 

result. 
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Pig. 15. O'Neill, Nebraska, quaorangle Total Intensity Magnetic Anomaly 
Contour Map Prepared from Data Shown in Figure 13. Machine Contoured 

Prom a 150 (E-W) by 75 (K-S) Cell Orthogonal Grid Interpolated 
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(WEILL OUAORANCLE; TOTAL INTENSlTT MAUETlC AHOHALT CONTOuA MAP 
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Fig. 16. O'Neill, Nebraska, Quadrangle Total Intensity Magnetic Anomaly 
Contour Map Prepared from Data Shown in Figure 13. Machine Contoured 

From a 50 (E-W) by 25 (N-S) Cell Orthogonal Grid Interpolated 
From 20 Nearest Neighboring Data Points. 
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3.7 Quality Evaluation 

Information to aid in assessment of data validity is extracted from 

various GDS format data sets by a series of three quality evaluation (QE) 

programs. Contractor-supplied, adjusted, and filtered data sets are 

processed and results are presented in the form of tabular listings, 

bargraphs, and related numeric statistics. Appendix E provides 

representative samples of reports produced by the QE routines for the 

O'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 coi.tractor-supplied and adjusted data are analyzed using nominal class 

intervals of 20 gammas, 5 meters, and 50 meters, respectively (Appendix 

E.l). 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 mathematical intersections, in vhich 

points share precisely the same coordinates, are unlikely because traverses 

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

•Interpoint distance is defined in this case to be the separation of 
adjacent samples along a given traverse. 
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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 unit and 

failure ot lines to intersect as can occur at national boundaries or the 

Great Lakes. FLTLQE is usually applied to contractor-supplied and adjusted 

data in order to provide assessment information for survey- minus tie-line 

magnetic anomaly differences, distances between 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 in analysis of magnetic 

mo* tor data, when available, from contractor-supplied and adjusted data 

sets. A linear, least-squares fit is 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, Wzst mean-

squared error, correlation coefficient, standard deviation of computed 

versus observed values, and slope comprise information tabulated and 

bargrapbed (Appendix E.4). Correlation coefficient values are generally 

processed utilizing overall limits of plus and minus 1.0 and a class 

interval of 0.025. Classification limits for the remaining values are 

developed from their respective mesns plus or minus two standard deviations 

with class intervals than selected m» one-fiftieth this computed range. 
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4. FIIAL PlOroCTS PROCESSING 

Aftei the validity of parameters chosen for data adjustment, 

filtering, critical poizt selection, and contouring have been confined by 

manual review of preliminary profile and contour aaps and quality 

evaluation statistics, final Mylar sap copies can be prepared. 

Contractor-supplied, adjusted, filtered, and critical-point total intensity 

magnetic anomaly profile maps are produced as shown in the Final Products 

Processing Flow Chart (Appendix F). These maps are prepared .a the same 

manner aa described in Section 3.6, and FJ~<«. 5 through 9 and 11 through 13 

are again 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 mismatch between adjacent quadrangle units. As shown in 

Appendix F, program XYZCOF produces a 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 

wit.hin a latitude-longitude boundary specified to include not only the 

quadrangle desired, but also a 7.5-minute ingress into those surrounding 

regions known to have been previously processed. Though this additional 

area la not visible on the map, data contained therein are considered by 

the gridding procedure and hence affect contour generation. This method 

does improve contouring performance but slight discrepanciea in orthogonal 

grid positions from quadrangle to quadrangle make exact matches unlikely. 

Where adjacent data are not available, a blank region equivalent to the 

width or height of one grid cell is generated to avoid erroneous contours. 
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5. SUMMARY 

A general, computer-based processing procedure has been developed and 

is being applied to DOE lational Uraniun Resource Evaluation Program data 

to produce regional total intensity aagnetic anomaly profile and contour 

maps of MTMS quadrangle units. These maps and their related quality 

evaluation information, both available as open-file reports from the DOE 

Grand Junction Office, should not only prove useful in themselves, but also 

serve to illustrate the value of the SURE data as a whole and encourage its 

use in applied and scientific uses. 



uo 

REFERENCES 

1. Tinnel, E. P., Preparation of Magnetic A D O — I T Profile and Contour Mapa 

from DOE-MURE Aeri^1 Survey Data. Volume II; Computer Codea. ORML 

Report (in preparation), 1981. 

2. Bendix Field Engineering, "General Specifications for Airborne 

Geophysical Survey*", Bendix Field Engineering Corp., Grand Junction 

Operations, Colorado, Spec. Ho. BFEC 1200-C, 1979. 

3. Claerbout, J. F. and Muir, F., "Robust Modeling Vith Erratic Data", 

Geophysics. 38: Ho. 5, p. 826-44, 1973. 

4. Baker, M. R., "Application of Tine Seriea Analysis to the Enhancement 

of Seiaaic Refraction Data Interpretation", Dnpub. M.S. Thesis, Purdue 

University, Vest Lafayette, IH, 1979. 

5. Douglas, D. and Peucker, T., "Algorithms for Reduction of the Number of 

Points Required to Represent a Digitized Line or its Caricature", 

Canadian Cartographer. 10: Ho. 2, p. 112-22, 1973. 

6. "GPCP-II, A General Purpose Contouring Program - User's Guide", 

California Computer Products, Inc. (CalComp), 2411 West LaPalma, 

Anahein, CA 92801, 1972. 



1*3 

Appendix A 

General Production Processing Flow Chart of 
Magnetic Anomaly Map Preparation from 

DOE-NUKE Aerial Survey Data 

nochlne-Reodoble 
Dcta F i les 

Manual 
Processing 

1 Computer 
I Programs 

Hardcopy 
Products 

Single Record 
Reduced Data File 

Prepare Survey 
Specifications For» 

Identify Data Tore, 
Files and Foraats 

» 

rtagnetic Data 
File (Here Avaltoble) 

•i! 
aim 

Camnoctor-SuDPlled Data t 
GD5 Format File ' 

© 

General Doto 
Statistics Report 

© 



uu 

Appendix A (Cont'd.) 

nochine-Reodoble 
Doto Files 

CD 

Honual 
Processing 

COMMiter 
Progress 

Determine 
Prof1ling Parameters 

I 

© 

Evaluate Original 
Anonoly Data: 

Acceptable for 
Contouring - Proceed 
to [ A ] ; Unacceptable 

Abort Procedure 

I 
© 

PROFIL 

Hardcopy 
Products 

3 

Original Magnetic 
Anauly Profile nop 

(survey and tie 
lines) 



U5 

Appendix A (Cont'd.) 

flochtne-Reodable 
Data Files 

normal 
Processing 

Conouter 
Prograns 

Hardcopy 
Products 

© 0 
Determine Necessity of 

Data Adjustment: 
Necessory - Proceed 
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Directly to (T] 

Determine Adjustment 
Parameters I 

TRANS 

Adjusted Data CDS 
Format File (QQIY. 
if [Tj branch taken) 
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Machine-Readable 
Data Files 

Manual 
Processing 

Computer 
Programs 

Hardcopy 
Products 

© 

© 

Determine Profiling 
Parameters 

Evaluate Effects of 
Adjustment: 

Acceptable - Proceed 
to jT] ; Unacceptable 

Return to jT] 
— C 

© 

PROFIL 

Adjusted Magnetic 
Anomaly Profile 

flop 
(survey and tie 

lines) 
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Ftochine-Readable 
Data Files 

nanuoi 
Processing 

Computer 
Programs 

Hordcopy 
Products 

(j > ? • Determine 
Filtering Parameters 

I 
H 

MFILTR 

\ 
Filtered Data GDS 

Format File 
Determine 

Profilino Paraneters 
I 

D 

PROI FIL 

1 

C D 

1 
Filtered Magnetic 

Anomaly Profile Nop 
(survey ond tie 

lines) i 
© 
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ftocnine-Readoble 
Data Files 

Manual 
Processing 

Computer 
Programs 

Hardcopy 
Products 

© 
r j, 

Evaluate Effects of 
Filter: Acceptable -
Proceed to [FJ ; 

Unacceptable - Return 
tofcj 
(3 

Determine 
Critical-Point 

Selection Parameters 

"XYZ* 
Format 
File 

® 

Selected 
Data GDS 
Format 
File 

SELPT2 
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Machine-Readable Ronual Computer 1 Hardcopy 
Data Files Processing Programs Products 

® (2) 
Determine 

Profiling Parameters 
L , 1 

PROFIL 
1 

Critical-Point 
nagnetic Anomaly 

Profile flap 
(survey lines 

only) 
I r 

Evaluate Effects of 
Critical-Point 

Selection: Acceptable-
Proceed to [T|; 

Unacceptable - Return toE 

r 

[ 

> 

(J D 5) 
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Machine-Readable 
Data Files 

Manual 
Processing 

Computer 
Programs 

Hardcopy 
Products 

Determine 
Contouring Parameters 1 

GPCP-II 
Control 
File 

Formatted 
Data File 

iPCi GPCFMT 

CALCOMP 
Contouring 
Programs 
(GPCP-II) 

Magnetic Anomaly 
Contour Map 

© 
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Machine-Readable ftanual Conputer Hardcopy 
Data Files Processing Prograras Products 

t 
tvcluate Contour 

HOP: Acceptable -
Proceed to \T] ; 

Unacceptable - Return 
toO] 

D 

Inltiuu 

D 

r 

i FlrxJl 
Products Processing 

Utilizing Parameters 
Ascertained in 

Precedin g Steps 
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GENERAL DATA STATISTICS TABULATION 
EXAMPLE - O'NEILL, NEBRASKA, QUADRANGLE, 

CONTRACTOR-SUPPLIED DATA 

J 
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General Data S t a t i s t i c s Tabulation 
Example - O 'Nei l l , Nebraska, Quadrangle 

Contractor-Supplied Data 

GDS FCKPAT DATA CONVERSION ROUTINE 
FOR THE 

NATIONAL URANIUM RESOURCE EVALUATION PROGRAM 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * CNEILL QUADRANGLE * * * * * 
* • * • * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

DATE CF CCNVERSICK 

SCUT HERN LAT ITUDE 

NORTHERN LAT ITUOE 

EASTERN LONGITUDE 

WESTERN LONGITUDE 

NUMBER CF VARIABLES 

NUMBER OF F L I G H T L I N E S 

KUMOER CF T I E L I N E S 

NUMdHR OF POINTS (OJAO) 

0 1 - 1 2 - 8 1 

4 2 . 0 0 

4 3 . 0 0 

9 8 . 0 0 

1 0 0 . 0 0 

14 

14 

4 

4 0 9 * 4 

F L I G H T L INES ARE PAKALLLL TO L A T I T U D E 

QUAD HEADER COMMENTS: 
ONEILL QUADRANGLE - T I 0 0 2 
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GEOLOGIES I N CNEILL QUA OK ANGLE 

GECLCGV CUOE NUMUER OF OCCURRENCES 

CUS 2 1 3 9 0 
HP 1 0 7 6 
CAL 1 5 4 3 
(WATER) 129 
KK-1 79 
KN-2 ze TC 4 1 2 
TCS 2 9 7 2 
CTS 2£lfc 

NUMEEP UF DIFFERENT GEOLOGIES: 

i 
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GDS (Geographic Data Systems) Data Format 

This format, designed to accommodate aerial radiometric and magnetic 

data from the HURE-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 I/O) and consists of blocked, variable-length, spanned records 

in sequential da*"i sets with a standard block size of 13,030 8-bit bytes. 

Data types described on the folloving pages are as defined by IBM FORTRAI 

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 

real southern latitude boundary 

real northern latitude boundry 

real eastern longitude boundry 

real western longitude boundary 
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integer 

integer 

integer 

real 

integer 

integer 

total number of sample points 

number of survey lines 

number of tie lines 

survey line orientation code; <1: E-tf; >1 N-S 

data of conversion to GDS format 

number of unique geology codes (300 maximum) 

- the following 12 bytes occur once for each geology code 

integer first four characters of geology code 

integer last four characters of geology code 

integer number of samples with this geology code 

integer number of variables (20 maximum) 

- the following 8 bytes occur once for each variable -

real first four characters of variable name 

real last four characters of variable name 

- the following 16 bytes occur once for each variable -

real variable minimum 

real variable maximum 

real variable arithmetic mean 

real variable standard deviation 

- the following 4 bytec occur 60 times -

integer comments field (240 characters) 
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Line Header Record 

Information specific to a particular survey- or tie-line is contained 

in this record type. It occurs once at the beginning of the data for each 

traverse and has a maximum length of 340 bytes. 

data type description 

integer four-character line sequence and type flag 

integer contractor-assigned line number 

integer number of saaples on this line 

real average latitude of line 

real average longitude of line 

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

real variit!e minimum 

real variable maximum 

real variable arithmetic mean 

real variable standard deviicion 
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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-byte length. 

data type description 

integer 

integer 

integer 

integer 

integer 

integer 

integer 

integer 

integer 

integer 

contractor-assigned tape sequence number 

contractor-assigned record number 

contractor-assigned data quality number 

date of sample (smddyy) 

contractor-assigned line number 

first four characters of geology code 

last four characters of geology code 

time of sample (hhiinss) 

reserved for future use 

reserved for future use 

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

real positional variable value 

any length remaining is reserved for future use -

Variable values occur in the same order as vfiable names in the 
Quadrangle Reader 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 at the beginning of each traverse and is of 

fixed, 16-bytt length. 

data type description 

integer four-character line sequence and type r.»g 

integer contractor-assigned line number 

integer number of points on this line 

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



72 

Appendix D (Cont'd.) 

Sample-Point Data Record 

Any variable from a standard CDS format data set nay be stored in 

"XTZ" format sanple-point data records. One occurrence of this record type 

appears for each data 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., magnetic anomaly, etc. 

real terrain clearance of sample 
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FOR TIE VARIABLE SELECTED. THE FOLLOWING STATISTICS WERE CONPUTROi 
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T ITLE i ORE I U . i CONTRACTOR-SUPPLIED TERRA IH CLEARANCE DATA (NOTEM) 

VALUES CLASRIFIEDt 4 * * VALUER ROT CLAHRIPlEDi 4OT84 TOTAL VALUER PROCESSED 

CLASS INTERVAL IN WW. IS M I H I I D M 

FOR THE CLASSIFIER DATA VALUESi NIRIRVH' B O U S W * l MXlRVf t l I . B 9 7 I S 2 D M 

HEAR: I . IOW9HD R2 RTl>. DEV.l I . M M l t D • ! 

KACR RARCRAPH RYRBO?. REPRESENTS « . « * 7 M 0 D • ! CLAIM HERMMI 

rOR TRE ERTIRK DATA NET: HI RI W i l l 7 . 4 M 0 T 9 D * l WUHNVNt 3 . 4 8 * 1 1 9 0 #8 
NEAR: l . l * * 9 4 7 D M RTD. DEV. I I . 3 I 4 4 S I D • ! 
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ORCILLi COHTVACTOft-SOrTUED TEMAIK CUAKAHCE DATA (UTTERS) CLAM) BARCRAPHU - FACE I • l - a i - « I ^ I S . 4 4 . « 0 

m a n s « « T » 1 1 I . M T D U 2 . 4 1 1 0 * 3 3 . 2 1 3 0 «3 4 . « 1 « D * 3 4 . 8 2 2 0 * 3 B . 4 2 6 0 * 8 « . 4 8 * D * 8 T . M S D * 8 8.*S7t> * 8 

CLASS 1 

« « T » 1 1 I . M T D U 2 . 4 1 1 0 * 3 3 . 2 1 3 0 «3 4 . « 1 « D * 3 4 . 8 2 2 0 * 3 B . 4 2 6 0 * 8 « . 4 8 * D * 8 T . M S D * 8 8.*S7t> * 8 

CLASS 2 :* CLASS 3 :aaaa 
CLASS 4: :«»*«*«•«•< CLASS 5 : aaaaaaaaaaaaaaasaaaaaaaaaaaa 
CLASS * :r*m»*»n****r»*m**m**m******m****-******r*'»m****m**m*»*»****t»m»»m 
CLASS 7: • » « » » • < » • • » » » < » < « » > " » < « « » < » • • « « > ' • • » « » » • • > » » • » • • • » • » • • • « , « . « > • • » • • • • • « • • • • > » » • • • « > • • « • • * • « • • • • • « • 
CLASS a : *aaaaaaa*aaaaaaaaaaaaaaaaaa»aaaaaaaaaa»«aa»aaaaaaaaaa*aaaaa*a«a»aaaa«aaa**«*aaaaaaaa*aaaaaaaaaaaaaaaaaaaaaaa«aaaaaaaaaaa 
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CLASS I I : • • K M aaaaaaaaaaaaaaaaaaaaa*aaaaaa»aa 
CLASS 12: ««»»«' >aaaaa*aaa*aa*a* 
CLASS 13 >«>>»><•' CI ASS 14 : » • « « CLASS 13 ;»aa» 
CLASS 16 :«» 
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TITLE: ONElLLt IRTERPOIHT DISTANCES F1UMI CONTRACTOR DATA (METERS) 

4 * 9 2 7 VALUES CLASSIFIED) * • * VALUES NOT CLASSIFIED) 4 * 9 3 6 TOTAL VALUES PROCESSED 

CLASS INTERVAL IN USE IS S . * * * * * * D * l 

FOR THE CLASSIFIED DATA VALUES: MINIMUM) 4.83486*0 *l MAXIMUM) I .48*3370 *3 

MEAN! 6 . 4 9 8 4 * 4 0 * 1 STD. DEV. f 6. 1278830 • • 

F.ACR BARCRAPH SYMBOL REPRESENTS 3 .336*830 *2 CLASS NEFDERS 

FOR THE ENTIRE DATA SET: MINIMUM: 4 . 8 8 4 3 6 4 ) 0 Ml MAXIMUM) 3.08*8*40 *2 
MEAN: 6 .69644*0 61 STD. REV.I 1 .7448360*1 
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OMEILLi HmRTOIHT DISTANCES FROM COHTRACTOR DATA (UTTERS) CLASS BAACRAPR8 - PACE I • ! -31-81/18.44.08 g 
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CLASS 1 : a m 

CLASS 2:»«»«»aaa»a»»a»a*a»»»*»a»a»a***»»«*»»«»«»*»»»«*»»**»»»»»»»«**»»»»*«»»»**«***»*»»»*»»«»»»»»»*»*»a»«»««a«»»»*»«*»*»*aa«»«*» y 
CLASS a: l - o o 

MEMBERS: 4.883D 83 8.887D »3 I . M I D M 1.68ID84 2.M2D 84 2.482D 84 2.882D 84 3.288D84 3.688D84 4.M9D «4 ^ 
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» NURE DATA QUALITY EVALUATION » 
» 1 
+ _ . ____• 

OROGRAPHIC DATA SYSTEMS GROUP 
UNION CARBIDE CORPORAT.'ON 

NUCLRAR DIVISION 
DATEi 91-21-81 TIKF.i 18.46.04 

RU4 IDENTIFICATION: ONEILL, 13-POINT MEDIAN FILTERED MAGNETOMETER DATA (GAMMAS) 
QUAD BOUNDARY: 

MINIMUM LATITUDE: 4.244444E 41 MAXIMUM LATITUDE) 4.344444E 41 
MINIMUM LORCITl'DE: 9.844444E 41 MAXIMUM LONGITUDF.t 1.949994E 42 

COMMENTS FROM INPUT FILE: ONEILL QUADRANGLE - TI442i NFILTR 41-12-81. TYPP.'HED, HVIDTH'13.4, VAR>HACHETOH 

THE VARIABLE CHOSEN 18 'MAGNETOM' AND THE FLICHT LINE^TIE LINE SWITCH IS SET TO 'BOTH' 
BARCRAPH HEADINC CONTROL IS 'SPLIT ' AND THE UNIT TO BE USED FOR INPUT IS 84 
CLASS INTERVAL IN USE IS 2.404444D 41 

> BEGINNING POINT DATA INPUT 
> POINT DATA INPUT COMPLETED USING 8.48 CPU SECONDS 

FOR THE ENTIRE DATASET, 18 HAP ( 14 FLICHT AND 4 TIE) LINES WERE PROCESSED, 44984 VALUES WERE WRITTEN. 
AND 4 VALUES WERE DISCARDED 
FOR THE VARIABLE 8ELECTED. THE FOLLOWING STATISTICS WERE COMPUTEDi 

MINIMUM: -6 514444D 42. MAXIMUM: I.7C0S0DD 42i MEAN: -4.35332BD 42i STD DEVi 1.3488480 42 

OVERALL DATA LIMITS, -8.994432D 92 TO -C.476234D 41, WERE CHOSEN FROM DATA HEAR - AND • THREE STD DEVIATIONS 
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T I T L E : ONT:ILLI 1 3 - P O I K T MEDIAN F I L T E R E D H/.CNETOMETER DATA ( C A H N A S ) £J" 

P 

4«6M VALUES CLASSIFIED) 3*4 VALUES ROT CLASSIFIED) 4*934 TOTAL VALUES PROCESSED 
CLASS INTERVAL IN USE IS 2.666660II 01 

EACH BARCKAPH SYHBO' REPRESENTS 2.B29I67D 61 CLASS MEMBERS 

FOR T»r. ENTIRE DATA SET: MINIMUM: -6.SI6666D 62 MAXIMUM: I .766666D 62 
MEAN: -4.3533280 02 FTD. DEV.1 1 248S6BD 62 

I C» 
ro ON 
o 

FOR THE CLASSIFIED DATA VALUES: MINIMUM: -6.316666D62 MAXIMUM: -6.166666D6I ° 
MEAN: -4.3873360 62 STD. DEV.: I.IB7622D 62 £ r+ 



ONEILLi 13-P01NT MEDIAN FILTERED nACNETONETER DATA (OAHMAS) CIASS 

: - a . 0 O 0 6 » e D 6 2 t « nKNBER.4 CLASS I ( - 8 . 2 6 6 6 0 6 D 6 2 

C L A S S a < - 7 . a e * 6 6 6 i ) ©2 

CLASS S < - ? . 4 0 6 6 O « D « 2 

CIASS 7 1 -7 .6600O6I) 8 2 

CLASS 9 ( - 6 . 6 C 6 6 6 6 D 6 2 

CLASS II < - 6 . 2 6 6 6 0 0 D 0 2 

CLASS : 3 < - 3 . 8 6 6 6 « 0 D 6 2 

CLASS 13 ( - 3 . 4 6 8 6 6 6 D 6 ? 

CLASS 17 ( - 3 . 6 6 6 6 6 0 D 6 2 

CLASS i » ( - 4 . 6 6 O 0 6 6 D 6 2 

CLASS 21 ( - 4 . 2 6 6 6 0 6 D 6 2 

CLASS 2 3 ( - 3 . 8 6 6 6 0 0 D 6 2 

CLASS 2 3 ( - 3 . 4 6 6 6 6 0 D 6 2 

CLASS 2 7 < - 3 . 6 6 6 > 0 6 P » 2 

CLASS 2 4 < - 2 . <»»606»I> 8 2 

CLASS 31 < - 2 . 2 « 6 6 6 6 D 8 2 

CLASS 3 3 < - l . 8 6 6 6 6 6 D 6 2 

CLASS 3 3 < - I . 4 6 6 0 6 8 D 0 2 

CLASS 37 ( - 1 . 6 0 6 6 6 6 D 6 2 

-7 . 6«»6»«K>» 62 > 
-7.2«o«eeu «2 > 
-6.aA*eeen 02> 
-t>.40^ee«n 021 

e MEMBERS 
« MKTBKRS 
e MEMBERS 

8 2 MEMBERS 
-<> . « e « » e o D 0 2 ) <23i NKMHEHS 

-3.«»O06ttD 621 IH44 MEMBERS 
-3.2666081) 02 > 3393 NUMBERS 
- 4 . 8 0 0 6 0 0 1 ) «2> :iie:t MEMBERS 

- 4 . 4 6 8 0 8 O D 8 2 > 2*37 HFJIBERS 

- 4 . 0 6 6 « « « D 0 2 > 2231 MEMBERS 

- 3 . 6 0 6 0 6 0 D 8 2 > 1438 MEMBERS 

- 3 . 2 8 0 8 0 8 0 6 2 > 1371 MEMBERS 

- 2 . a80668l> 0 2 > 8 8 8 MEMBERS 

- 2 . 4 6 6 6 8 6 1 1 « 2 i 

- 2 . 6 6 6 6 6 6 1 ) 6 2 ) 

- I . 6 6 6 6 6 0 D 6 2 > 

- I . 2O0668D 6 2 > 

- 8 . 6 6 6 6 6 8 D 61 I 

6 8 0 MEMBERS 

317 MEMBERS 

2 4 3 MEMBERS 

417 MEMBERS 

2 I B MEMBERS 

LISTING - PACE 

CIASS 2 H . 0 v 6 v 9 v D • 2 1 

CIASS A ( - 7 4 6 0 0 0 8 D « 2 : 

CI ASS 6 ( - 7 2008601) 6 2 : ' 

CIASS n ( - 6 RA00661) 0 2 : : 

CLASS 10 ( - 6 4G»oeei> 0 2 : : 

CLASS 1:' 1 - 6 0060061) 0 2 : 

CI ASS 14 ( - 3 6 6 6 0 0 6 D • 2 : ' 

CIASS 1* < -3 20B806P • ? : i 

CIASS Ml ( - 4 (1000000 0 2 : : 

CIASS 2 « ( - 4 4 0 0 0 0 6 o 0 2 : : 

CIASS 22 ( - 4 rnun««D 0 2 : : 

CIASS 2 4 ( - 3 6 0 0 0 0 0 0 0 2 : : 

CIASS 2 6 <-a 2 0 0 0 0 0 0 0 2 : : 

ClASS 2 « ( - 2 8 0 0 0 0 0 0 • M : 

CIASS :io ( - 2 4 0 0 0 6 0 0 0 2 : •• 

CIASS 32 ( - 2 C86666D 0 2 : : 

CIASS 34 ( -1 ««»*««D • 2 : 1 

CIASS a*> < -1 2 6 6 6 8 6 0 0 2 : : 

CIASS 3 8 <-B 0 6 6 6 6 6 0 01 1 : 

- 7 . 8 6 6 6 6 6 0 6 2 ) 

- 7 . 4 0 6 6 6 6 0 0 2 ) 

- 7 . 0 6 0 0 0 0 D 0 2 ) 

- A . A 8 6 6 6 6 D 0 2 ) 

- 6 . 2 0 8 6 6 6 0 0 2 ) 

- 3 . 8 0 0 0 0 6 1 ) 0 2 ) 

- 3 . 4 6 6 6 6 6 B 6 2 ) 

- 3 . 6 0 6 6 6 6 P 6 2 ) 

- 4 . 6 6 6 6 0 6 D 6 2 ) 

- 4 . 2 4 6 6 6 6 D 6 2 ) 

- 3 . B 0 0 0 6 0 D 0 2 ) 

- 3 . 4 0 6 6 6 6 0 0 2 ) 

-3.666666D 62) 

- 2 . 6 6 6 0 6 6 0 6 2 ) 

- 2 . 2 6 0 6 6 6 D 0 2 ) 

- I . 8 6 6 6 6 6 D 6 2 ) 

- I . 4 6 6 6 6 6 D 6 2 ) 

- I . 6 6 6 6 6 6 D 6 2 ) 

- 6 . 6 6 6 0 0 0 0 6 1 ) 

• i -n -a t / i a .47 .37 
6 MEMBERS 

6 NENBEHS 
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ORElLLi 13-rOINT MEDIAN FILTERED nACMTOTOTER DATA (CANHAS) CLASS RARCRAPHS - S'ACK 1 • 1 - 2 1 - 8 1 / 1 1 1 . 4 7 . 3 7 

WBIBERS: 3.3<»SD«2 « . ? M U «2 l . » l<»D«3 1 .3361)03 1 . *<»8D 03 2.0371) A3 2 . 3 7 7 D 9 3 2 . 7 1 6 D » 3 3 . « 3 6 D « 3 3 . 3 » 8 D « 3 
: 4 4 4 _ f 4 4 - 4 4 4 4 - -

CLASS | : 
CLASS 2 : 
CLASS 3 : 
CLASS 4 : 
C U S S 3 : 
CLASS 6: 
CLASS 7 -. 
CLASS 8 : 
CLASS •»:»»« 
CLASS | « : » « » * « » » » « » » » » » * » * * * » « « » * * 
CLASS 1 1 : * * * * « * * * * * . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
ClASS 1 2 : * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
CLASS 13 : * * * * * * * * « * « * « * * « * * » * * r * * * * * x « * « « * * * * « K » * * x * » x « x * « * * s * * * * « a K » « « i « 
CLASS |4 : t t> t«><<><¥«><><« t (<>< t>« t ) i «« l»< t«>>s<>>>>»< i )< *<><><><><«<>> t«>>«*>« t» l<«« t>< l>> l> i< l t l « l i «« *»<*<<«< 
CL\SS | 3 : * * * * * * > * * * * * * * * * « > * « « * * « * » s * x * * « » * * * * « * c * « » « * * « T * « * * r w * » * » v * « * r . « * * * * K * * * » ^ * * i i i l t * * * * l i * » * t : » « » * « * « < « * 
CLASS 1 & : * * * * * * * * * * * * x x * * * * x * * x * » » » * * » * * * » . * * * * * - * * * * * **«*«-.* * * * * * * * * * * * * v*********** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
CLASS 17 : t < l l » t l s i « » » < l « > » ( > « < « * » K K < « » ' i » > < i ( > « < t l < > M i i i » « > > i i t > < i « > > » l i i i i « » i < i « i > l < » » < M l > l « i l l i l > 
CLASS I B : * * * * * * * * * * * * * * * * x * * * * * * * * * * x * * * * * * * * * ) > K * " * * * * * * * * * * * * * * * * ****** * * * * * * * * v * * * * * * * * * * * * « « v * * » * « * * * * * * * « « 
CLASS 1 9 : * * * » * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * » * * * * * * « » * * * * * * * * * * * * * * * * * * * * * * 
CLASS 2 0 : * * * s * * * * < * * * * * t » * t * * * * * c * « « * t « * * ( * < * « r * * « r < E * « » » « « * * * » » K t « * i r < » * * x * « * * * « « ) t » * * * * * * * * * * 
CLASS 21 : * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ************ ******** * * * * * * * * * 
CLASS 2 2 : * * * * * * * * * * » * * * * * * * * * * * * * . * * « * < * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * • . * * * * * * * * * * * » * » » * » * 
CLASS 2 3 : * * x * - * * * * * » x * x x x x * * * * * * * x * * * * * * * * * * * * * * * * » * * * * * * * * * 
CLASS 2 4 : * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
CLASS 2 3 : * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * « * » * * * * * * * 
CLASS 26 : * * * * * * * * * * * * x * * * * * * * * * * * * * * * * 
CLASS 2 ? i * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
CLASS 28 : * * * * * * * * * * * * * * * * * * * * * * * * * * *"** 
CLASS 2 9 : * * * * * * * * * * * * * * * * * * * * * * * * 
CLASS 30 :*:( * * * * * * * * * * * * * * * 
CLASS 3 ! : * * * * * * * * * * * * * * * * * * 
CLASS 3 2 : * * * * * * * * * * * * * * 
CLASS 3 3 : * * * * * * * * * 
CLASS 3 < : x * * * * * * * 
CLASS 3 3 : * * * * * * * * * * * * * * * 
CLASS 3 6 : * * * * * * * * * * * * * 
CLASS 3 7 : * * * * * * * * 
CLASS 3 8 : * * * 

: 1 • • • • • • • +— 4 
NU1BERS: 3 .393D * 2 6 . 7 W D 9 2 l .» l<»l>«3 I . 3 3 8 D K 3 I . 6 9 8 D 0 3 2 . « 3 7 D e 3 2 . 3 7 7 D 6 3 2 . 7 I 6 D M 3 . « B 6 D « 3 3 . 3 9 8 D 9 3 

• • • • • • • • • • B A R C R * * « • • • • • • • 
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Appendix E-3 

Survey- and Tie-line Intersection Analysis: Magnetic Anomaly 
And Terrain Clearance Differences and Intersection Component 

Separation from Contractor-Supplied Data Set. 
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FLIGHT LINE NUMBER 1*1 - LAT: 4 . 2 « 7 2 « O E • ! ; ION: <».9aS499E 01 i N: I . • ( H I 4 4 ) : OS, K: -7 . 2 I »AOftF. 0 4 
VARIABLE VALUE: - 4 . 6 9 0 0 0 9 E 0 2 ; CLEARANCE: 1.1007201'. 0 2 METERS 

TIE LINE NUMBER 2 0 » - LAT: 4.2<>724 ,»E e i : l.ON: *.<»H«,1l<tE 0 1 ; N: I.0H41I3:IE 0 3 ; E: - 7 . 2 2 I 2 3 0 F . 0 4 
VARIABLE VALUE: - 4 . 6«OOOOE 02-. CLEARANCE: l.l<H7(>HE 0 2 METERS 

>>>>>Fl. POINT -» Tl. POINT DISTANCE: 2 .00<>72HE 61 METERS, CLEARANCE DIFFERENCE: -3.«4U0'»ftF.-0l METERS 
>>>>> > VALUE DIFFERENCE: 0 . 0 UNITS 

* * * * * THE DISTANCE BET*KEN THE POINT SELECTED FROM FLIGHT LINE 101 AND THE POINT SELECTED FROM TIF. LINE 2 1 * IN CHEATER * • • • » 
* * * * * THAN THREE STANDARD DEVIATIONS AWAY FROM THE MEAN INTKRP01NT DISTANCE FOR THE UUAH. ANSIIMINC NO INTKRSECTI ON. « * • • • 

* * * * * THE DISTANCE BETWEEN THE POINT SELECTED FROM FLIGHT LINE 101 AND HIE POINT SELECTED FHOn TIF. I.IHK 211 IS GREATER « « » » • 
«*x*« THAN THREE STANDARD DICTATIONS AWAY FROM THE MEAN IN'IEMPOINT DISTANCE FOR THE OIJAK. ASSUMING NO I NTFJINF.Cn ON. * « • * » 

* * * * * THE DISTANCE BETWEEN THK POINT SELECTED FROM. FLIGHT LINE l « l AND THE POINT SELECTED FROM TIF. I.IHK 2 1 2 IN I'.RKATKR • » * » • 
* * * * * THAN THREE STANDARD DEVIATIONS AWAY FROM THE MEAN INTERPOINT DISTANCE FOR Till: UIIAD. ASSUMING NO INTERSECTION. * * » » « 

* * * * * THE DISTANCE BETWEEN TMF POINT SELECTED FROM H ICHT LINE l « J AND ni l . POINT SELECTED FROM TIF. LINE 2 0 9 IS CREATED. « • * « « 
* * * * * THAN THREE STANDARD BEX'AT IONS AWAY FROM THE MEAN IRTERPOINT DISTANCE FOR Till UIIAD. ANNUM I NO NO I NTF.RSF.CT ION , » » * » * 

FLICHT LINE NUMBER 102 - LAT: 4.2H4*0'*E 0 1 : ION <• . 929349E 01 i N: 9 . 4 3 7 H I 4 E 0 4 ; F: -2.4I3AOOF. 0 4 
VARIABLE VALUE: -3.4SOOOOE 021 CLEARANCE: I . I 0 3 3 7 « . F 0 2 METERS .,. 

TIE LINE NUMBER 2 1 0 - LAT: 4.2««3<>OE 0 1 ; U1N: 9 . 9 2 9 3 3 4 F . HI; N: 9 . 9 S 2 U 9 4 E M i E •• - 2 . 4 I 2 7 7 I F . « 4 vi 
VARIABLE VALUE: - 3 . 4 2 0 O 0 0 E 0 2 ; CLEARANCE-. I . r.l3H3«>E « 2 METERS 'r< 

>>>>>FL POINT - > TL POINT DISTANCE: 3 4 7 3 7 4 9 F . 0 1 NEi KRS i CLEARANCE DIFFERENCE: . I . 0 4 R 0 0 4 E « « METERS '.'I 
>>>>> > VALUE DIFFERENCE: -l.OOOOHOE 0 0 UMTS ; 

* * * * * THE DISTANCE BETWEEN THE POINT SELECTED FHOM Ft.ICHT LINE 102 AND THE POINT SELECTED FROM TIE LINE 211 IS GREATER » » * • » 
* * * * * THAN THREE STANDXRD DEVIATIONS AWAY FROM THE MEAN IN'IKHPOINT DISTANCE FOR THE UIIAD. ASSUMING NO INTEHHECTION, • • * • • 

t'J 
i **** THE DISTANCE BETWEEN THE POINT SELECTED FROM FLIGHT LINE 102 AND THE POINT SELECTED FROM TIF. LINE 2 1 2 IS CRKATKM • • • • • ' 
* * * * * THAN THREE STANDARD DEVIATIONS AWAY FROM THE MEAN INTKHPOINT DISTANCE I OR THE OIIAD. ASSUMING NO I NTKiiNKCITON. » » * * • 'J 

* * * * * THE DISTANCE BETWEEN THE POINT SELECTED FROM FLIGHT LINE lOU AND THE POINT SELECTED FROM TIF. LINE 2 0 9 IN CHEATER • • • • • 'J 
»*«»» THAN THREE STANDARD DEVIATIONS AWAY FROM THE MEAN INTERIM) I NT DISTANCE FOR THE UHAD. ASSUMING NO INTERSECTION. • * • » » ^ 

FLICHT LINE NJMDER 103 - LAT: 4.2824.IOE 01 ; I.ON : 9 . 929«. I OF. 0 1 ; N: 4 , IMl: i l«F . 0 4 ; E: - 2 . 4 2 I I'-.VF. 0 4 
VARIABLE VALUE: -3 .63utmtfE 0 2 ; CLEARANCE: I . I :t;))l3*iK 0 2 MITERS M. 

TIF. LINE NUMBER 2 1 0 - l-YT: 4.21123201: 0 1 ; l.ON 9.929«i lOI. 0 1 ; N: •*. 14111 I UK. 0 4 ; E i - 2 . 4 2 I 3 3 2 F . 0 4 
VARIABLE VALUE: - 3 . 6 2 O 0 0 0 E 0 2 ; CI.EARVNCE: I OO.VIWU 02 METERS 

>>•>>>El. POINT -> Tl. POINT DISTANCE: l .220<i32F. 0 2 MEIERS; CLEARANCE DIFFERENCE: 4 .H76II0IE 0</ METERS 
..»>>> , VALUE DIFFERENCE: - 3 . UOOOOOF. 00 UNITS 

* * * * * THE DISTANCE RETVEEN THE POINT SELECTED FROM FLIGHT LINE 103 AND THE POINT SELECTED FROM TIE LINE 211 IN GREATER • • « » « 
* * * * * THAN THREE STANDARD DEVIATI'*" XWAY FROM THE MEAN INTERPOINT ill STANCE FOR THE UIIAD. ASSUMING NO INTKRHECTI ON. • * * » • 

FLIGHT LINE NUMBER 103 - LAT: 4 .2B24H9E 01 i LON: 9 . H I I 0 * 9 E 0 1 ; N: 9 . 2 0 I 0 3 H E 041 •'.: 7 . 2 7 2 I 7 3 E 0 4 
VARIABLE VALUE: -2.3IOOOOE 0 2 ; CLEARANCE: I . 4 U 7 4 2 4 E 0 2 MITERS 

TIF. LINE NUMBER 2 1 2 - LAT: 4 . 2 U 2 3 9 9 E 0 1 ; l.ON: 9 .HIIU69E 0 1 ; N: 9 . 2 1 3 2 4 4 1 . 0 4 , K.: 7 . 2 7 2 0 4 4 F . 0 4 
VARIABLE VALUE: -2.30O0OOE 0 2 ; CLEARANCE: I . 2<i?<M>HE 02 METERS 

>>>>>FL POINT -> TL POINT DISTANCE: I . 220«.93E 0 2 METERS, CLEARANCE Dl IFEHENCE: 2 . I949A0E 01 METERS 
» » > > VALUE DIFFERENCE: -l.OOOOOOE 0 0 UNITS 

* * * * * THE DISTANCE BETWEEN THE POINT SELECTED FROM FLIGHT LINE 104 AND THE POINT SELECTED FROM TIE LINE M l IN CREATE* » • • » » 
* * * * * THAN THREE STANDARD DEVIATIONS AWAY FROM THE NEAN iNTEHPOINT DISTANCE FOR THE OUAD. ANNUNINC NO INTERSECTION. • * * » • 

***** THE DISTANCE BETWEEN THE POINT SELECTED FROM FLICHT LINE 104 AND THE POINT SELECTED FROM TIE LINE 2 1 0 IN GREATER « » « « « 
* * * * * THAN THREE STANDARD DEVIATIONS AWAY FROM THE MEAN IHTERP01NT DISTANCE FOR THE U1IAII. ASSUMING NO INTERSECTION. • • * • » 

* * * * * THE DISTANCE BKTVKF.H THE POINT SELECTED FROM FLICHT LINE l « 4 AND THE POINT SELECTED FROM TIF. LINE 211 IN CHEATER « « * • « 
* * * * * THAN THREE STANDARD DEVIATIONS AWAY FHOM THE MEAN INTERPOINT DISTANCE FOR THE OUAO. ASSUMING NO INTWISECTION. » « « » » 

http://NTFJINF.Cn


* * * * * THK DISTANCE BETV! EN THE POINT SELECTED EROM Kl ICHT LINK 1 0 4 AND THK. POINT SELECTED EHOH T I E L I N E 2 1 2 IN GREATER « 
« * » * * 1UAN THKEE STANDAHD DKAIATIONS W W EHOM MIL KEAN I NTEJtPOl NT DISTANCK KOH TIIL OUAD. ASSUMINC NO INTKHSKCTI ON. * 

KI.IOWT L I N E NUMBER IOS - l-AT: 4.24»7<*4»>K 0 1 ; I.ON : •» . WMI4I1I , i l l N: 7 . SH4«»23E « 4 i E : - 7 . 2 9 I M H U I K 0 4 
VARl.ABl.K VAIA'E: -a.HAlHHMtT »L'i CLEARANCE: I . O * 7 2 « M K «'.: MKTKHS 

T I E LINK NUMRKH :»«•* - l_AT: 4 . 2 I I 7 4 4 4 I 0 1 ; I.ON <« .<MI<*04<<K 0 1 i N: 7 . 3 H 3 9 3 0 E 0 4 1 E: -7.2<#1MIJSK 0 4 
V A H I \ B L K VALVE - 3 . HSOOOOK. <•-'; CLEARANCE: I . 2 7 7 1 1 2 1 OL' MEIERS 

• • * » > K I . P O I N T - > I I . POINI DISTANCK I : ' W 7 4 7 I ' 01 METERS; CLEARANCE D I EEUIENCE: - I . 7 W I 2 0 K 0 1 NKTKIIN 
v>>>> > VALUE H i t KK.RKNCE: 0 . 0 UNII 'S 

* « » * * THK KISTANCK BKTVEEN THE POINT SELECTED H U M El.ICHT I.INI 1 0 3 AND THE POINT SELECTED EHOM T I E L I N E 2 1 0 I S GREATER * 
* < * « • THAN THREE STANDARD D I A I A T I O N S AVAV IRON THE MEAN INIEIIPOINT DISTANCE Mill THE WHAH. ASSUMING NO INTERSECTION « 

* « « « * THE DISTANCE. IIKI'VEEN IHK POINT SELECTED HIOM El .ICHI LINE. IO!i AND THE POINT SELECTED KHOfl TIK. LINK 2 1 1 I S CHEATED « 
» « « « * THAN THREE STAND.AHD D I A I A I I O N S WAY EHOM III! MEAN I N IK.111'01 NT DISTANCK Mill TDK Ul 'AD. ASSUMING Ml I NT I RN E O T ON * 

v > < * < THK DISTANCE BETVKEN IMK POINT SM.KCT'Hi I Hon El I CUT L I N E lo.'i AND THE POINT SI I.K.CTED KHOM T I E LINK. 2 1 2 I S CREATED • 
« « » « * | | | \ N THREE STANDARD D E A I A H O N S \ k \ V HIOM III! MIAN INIKHI'OINT DISTANCE MM! Ti l l WUAD ASSUMING W INIKIWECTI ON. • 

« « « . « THK DISTANCK RKIVKKN I1IK POINI S K I E C T I D MIOM M ICHI LINE I D * AND THK. POINI SILE4VIT.il KHOM T I E L I N E 2 0 ) I S CHEATER • 
. . « « « THVN THREE STANDAHD DEAIATTONS WAY KHOfl IHK ME AN INIKHI'OINT DISTANCE KOIl THE UI'.M>. ASSIIflINC NO I NTKRSKCT KIN . « 

» < * * « THE DISTANCK HI.rVE.EN THE POINI SM.EI.T'KII KHOM M.ICIIP LINK IO). AND THE POINI SKI.E4'TED EROPI I I I L I N E 2 I O I S CRKATI.ll * 
. « , » « THAN THREE STANDARD DKVIA1 ONS \ k AY KIIOM IDE MEAN I N I I H P O I N T DISTANCK. I Oil THE IJDAD. ASSUMING NO I NTKHNKCTTON . • 

« » i « * THE DISTANCE HKTVKKN THK POINT S H ECT M> I HUM M I G H T LINK i n * AND THE POINT SELECTED KIIOM I I K LINK 2 1 1 I S CHEATED • 
. « > « * T H ' N THREE STANDARD DKA I A I I >NS AVAY KIIOM III) MEAN I N I M I P O I N T DISTANCE l o l l THE tJIIAD. ASSHMINC NO I NT KIISKCTION . • 

« » « * « THE D I S I A N C E HEI'VEEN n i l POINI S I . L U T E D MiOM II ICHI I.INI I D * AND I III POINI SEI.KCTKD KHOM T I E LINK. 2 1 2 I S CHKAIEH • 
« » « « » THAN THREE STANDARD DKAIATIONS WAV IHOM III) MEAN IN I'EJIPOI N'l DISTANCE EOD Til l OUAD. ASSIIMINC NO INTERSECT WIN ' 

. « * * * THE DISTANCE HEIVKEN THE I'tH NT S H EC'l ED HIOM M I G H T LINK. I « 7 AND HIE POINI' SELECTED KHOM T I E LINK 20'» I S CHEATER « 
« . < > « THAN THREE STANDARD D E A I A I I O N S AV\Y EROM Till MEAN IN TKIU'OI NI DISTANCE l o l l THE UIIAD. ASSIIMINC NO INTERSECTION. « 

El . ICHT LINK. NUMDK.il I » 7 - M T : 4 . 2 3 : i 3 : W E 0 1 ; ION <* ' ^ V O S ' O O l i N S . <<r<«MIA7K 0 4 ; K: 2 . 3 H 7 2 7 4 E 0 4 
VARIABLE. AAl . l 'E: - 4 M O O O O K WJ ; CLEARANCE l . 2 4 0 3 : i f c E » J HI.TK41S 

TIK. LINE NI'MDEJl 2 I O - I A I 4 . 2 3 : I 3 2 ' * E O l ; ION 1 . •»2<»07tO H I ; N: 3 <M (tl.VIK 0 4 ; E : - 2 . n i U l i n < t E 0 4 
V.ARI Alll.K AAll'K.: - 4 . «>l OWM»E OJ ; CLEARANCE: l . l 4 : l « N I O E «i2 MEIE.US 

' • > > > E I . PI>INT - II POINT' DISTANCE | . : I 4 : I 2 I I * E « l MEIERS. i.I.E.ARANCE DIKKKHKNCE: 4 . 7 S : I M H K 0 0 NETEKS 
. , ^ i , AA'.IIJ DIKIKJ4ENCK: 0 0 U N I T S 

http://SILE4VIT.il
http://HI.rVE.EN
http://CRKATI.ll
http://NUMDK.il


* * * * * * * * * * * * * c. * * * * * * * * * * * 
> •o 

• » 
0 

TITLF.: ONEILI.i F l . T L I WTERSF.CTi CONTRACTOR f1AGNFTOH DATA (CAHWAN > « . 
H-!>< 
m 
i 

12 VALUES CLASS1FIK0, • MI.UF.S NOT 01.ASSI Fl F.l»i 12 TOTAL VAI.IJKK PROCFJiKF.il _ ^ 

CLASS INTFJWAl. IN USF. IS I . M W W U 0 0 C? 
13 
r t 

FOR THK CUVSSIFIF.O DATA VAI.UF-S: HINimtTI: - . 1 . 0 6 0 0 0 0 D 0 0 FtAXINUH | . M « « f l « l > M P' 
HK\N: - 4 . I»>*'.«i70-0I ST!>. DF.V. I 9 . Sa7<»:iM>-OI 

EACH BARCRAPH SYMBOL RF.PRF.SF.NTS S . B a . 1 : m p - « 2 CI ASS HF.linF.RS 

http://PROCFJiKF.il
http://HF.linF.RS
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ONE ILL. FL-TL I H T E R S E C T I COJfTKACTOR NACNrTOH DATA (CAHNAS) CLASS BARCRAP1IS - PACE I 01 - 2 1 - B l . ' IB. 4 8 , 2 » 

HEHBERS: 7 . 0 0 0 D - 0 1 I . 4 0 0 D M 2 . 1 0 0 0 0 0 2 . MOO OO 3 . ROOD OO 4 . 2 0 O 0 0 0 4 . 9 0 0 0 OO S. 6 0 0 0 OO ft 3 0 0 0 OO 7 0 0 0 0 0 0 
; + + , . • » - - - » - • • • • - -

CLASS I : » » * » » » » * » * » * « » « » » 
CLASS 2 : 
CI tSS 3 : » » « « r * * » * * * * * * * * « * » * * * » » « * * * * * * * * * * * » » * » * * * * « » * * * * * 
C^ASS 4 : » * » » * » * » * « » * * « » * » » « * * * * * * « « # * * » * » » * * * « * * * * * * m * x « » a c » * « K » v « * « « * * « « » * * * * * « * < t * * * * K » « * » * * a » * * * * * * * * l i « * « * * * * » * * » * * * « * * * » * * * * * 
'.LASS S : * » » * * - ;*««****»**« 

; + + + * .. • 4 * - - • - • • • - -
HENBERS: 7.OOO0-0I 1 . 4 0 0 0 0 0 2 . 1 0 0 0 OU 2.HOO0OO U. 5001) 0 0 4 . 2 0 0 0 0 0 4 . 4 0 0 D 0 0 . 1 . ' . 0 0 1 ( 0 0 ft.3000 0 0 7 . 0 0 0 0 0 0 

* * * * * * * * * * K \ K K K * * * * * * * * * * 



• • • • • • • • • • , \ n c . R * * * * * * * * * * 

TITLE: CLEARANCE DIFFERENCES: Kl. AND TI. INTERSECTION POl NTS--HETERS 3 
P* 

w 
i 

12 VALUES CLASSIFIED< t VALUES NOT C U S S ! p IF.Di 12 TOTAL VALUES PROCES8F.D W ^ 

ClASS INTERVAL IN USE IS . .««0O0AD 0 6 O 
O 
3 
c+ 

KOR THE CLASSIF I ED DATA VALUES: MINIMUM: -I.798320D0I MAXIMUM: 2.I94360D0I pT 
NMN: <• . 63 I QH3D-01 STI). DEV . : I .0021261) «l 

EACH RVRCRAPH SYHBOl. REPRESENTS 2.3OOO00D-02 CLASS MEMBERS 



CLEARANCE DIFFERENCES: Fl. AND TL INTERSECTION POI NTS—METERS CLASS LISTING -
CLASS 1 (-2.00O0O0D 01::-l.3OOOO0D 01> 1 MEMBERS CLASS 
CLASS 3 (-I.OOOOOOD 01 : : -3.0000001) 00) 2 MEMBERS CLASS 
CLASS 3 ( 0.0 :: 3.000000D 00) 3 MEMBERS CLASS 
CLASS 7 < i .eoeooeo » i : : i . s eeooooo i ) i NENHERS CU\SS 

CLASS <* ( 2.0O0OO0D 01 :: 2. 300000D 01 > I MEMBERS 

1 

PACE I 
2 (-I.IOOOOOD 01::-l.OOOOOOD 01) 
4 (-S.OOOeOOD ©Oi: 0.0 > 
6 ( S.OOOOOOD eon i eoeeeon e n 

n ( i.noooooD 01 : : 2.0000000 en 

01-21-81/18.48.30 
0 MEMBERS 
3 MEMBERS 
1 MEMBERS 
0 MEMBERS 

> V V s 
p. 

i 
to 
o o a 

ON 



CLEARANCE DIFFERENCES: FL AND TL I HTERSF.CT 1 ON POINTS--NKTKRS CUSS BARCRAPHS - PACK I 01-21-81/18.45.3» £j 

NENBLRS: 3 » O O D - O I 6.#OOD-OI 9.oeei>-oi i .2ooi> 00 i .soon 00 i.noon 00 2 . K I « D «« 2.4000 #o 2.?OOD 00 3 , « M D «« j? 
: « • » » 1 + + + + _ _ - . _ . _ _ _ _ - + _ . p, 

CLASS- I:»»»»»»«******»*»**»»**»«**«**»****»*»«»* H* 
CLASS 2: * 
CLASS 11 • * * « « * W * * * * V * * * * * * * « * * V « * * * * * X * * * K X * * * X * * X * » ; * * ^ * X * « * * * * X * * A * * « * : * » J C » * * * * * « « * « * * * * m 
CLASS 4 : « * » « « * * * * « « * « * t * X « * « « « * y y x * « * « K * X * * v < ' i » * > l l x « * X X ^ * * ~ * * « X * * ) < l i « « * * » * L : « x « « « * l : ' l « « X « * ^ X * * « « * « « * M * * « * l | I I * S X I * * * < * * * | l t t l l * l f l l l A l t | 
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Time-Based Slope and Dispersion Analysis: Magnetic Monitor Data 
For 10-Minute Intervals from Contiactor-Supplied.Data S e t . 
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Appendix F 
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