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INTRODUCTION

The conventional fixed wing airborne geophysical surveys, consisting of areas A, and E, were flown using an Aerocommander Shrike 500S aircraft, and the steeper terrain in areas B and D were flown using a specialised Cresco 750, turbine powered aircraft.    All areas are on the Tasmania SK 55, 1:250,000 map-sheets.    A total of 69,405 line kilometres of magnetic, radiometric and digital elevation data were acquired and processed. 

The project was flown and processed by Kevron Geophysics Pty Ltd of 10 Compass Road, Jandakot Airport, Western Australia.

Various Bases of Operations, convenient to each area, were utilised over the flying period.     Flying commenced on 11th December 2000 and completed on 18th February 2001.

Area
Aircraft Registration
Base of Operations
Start of Flying
Completion of Flying
Flight Nos.








Area A
VH-KAC
King Island
15/01/01
21/01/01
1 thru 8

Area B
VH-KPY
Wynyard
02/01/01
10/01/01
1 thru 48

Area D
VH-KPY
Strahan
11/12/00
17/02/01
1 thru 62

Area F
VH-KAC
Wynyard
28/12/01
13/01/01
1thru 18

Kevron Aviation staff in Perth performed periodic maintenance on both aircraft, this included 100 hourly Scheduled Maintenance Inspections, in Melbourne and at the Bases of Operations during the acquisition phase.

The fixed wing traverse lines were flown at an inter-line spacing of 200 m, with a tie line spacing of 2000m. Traverse lines and tie lines were oriented 090° AMG and 000( AMG respectively.   An average ground clearance of 80m was specified for both magnetic and radiometric sensors.  

In field data verification and quality control was undertaken on a post flight basis on-site using a combination of Kevron proprietary software and ChrisDBF.   QC products produced in the field included magnetometer 4th difference noise plots, flight path deviation plots of cross-track and elevation and radiometric summed spectra plots. Diurnal plots of the Cs vapour base station magnetometer were plotted and assessed to ensure contract compliance. Some reflights were necessary due to excessive magnetic variation.   Back-ups of all field data were written to compact disk and an additional copy sent to Kevron’s data processing centre in Perth where further QC products were produced and data processing undertaken. 

1.
SURVEY AREAS AND PARAMETERS

1.1 SURVEY AREAS


[image: image1.wmf]
Overview of Survey Areas 




AREA  A
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Area A – King Island,  TMAMG55, Datum AGD66
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AREA B
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Area B – Northwest Tasmania   TMAMG55, Datum AGD66
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AREA  D
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Area D – Southwestern Tasmania, TMAMG55, Datum AGD66
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AREA  F

Area F    –Bass Strait (Offshore Wynyard), TMAMG55, Datum AGD66


357000.0  5483000.0


360000.0..5483000.0


400000.0..5471600.0


525000.0  5471600.0

525000.0..5465400.0

519000.0  5460000.0

489000.0..5460000.0

445000.0..5446000.0

445000.0..5443600.0

435000.0..5443600.0

393500.0..5462400.0

393500.0  5465400.0

357000.0  5477000.0


Shortest line
Longest Line
No.  
Distance
TOTAL

AREA A






Traverses
3.5 Km
28.4 Km
337
7479.8 Km


Tielines
6.8 Km
67.8 Km
15
764.4 Km


TOTAL




8244.2 Km








Area B






Traverses
19.0 Km    
109.8 Km
598
30624.2 Km


Tielines
13.0 Km     
69.6 Km
74
3069.5 Km


TOTAL




33693.7 Km








Area D






Traverses
6.0 Km
32.1 Km
548
12463.0 Km


Tielines
3.5 Km
87.4 Km
26
1251.3 Km


TOTAL




13714.2  Km







Area F (Offshore Wynyard)





Traverses
3.4 Km
152.7 Km
200
13242.5 Km


Tielines
6.4  Km
28.4 Km
85
1314.8 Km


Total




14557.3  Km








TOTAL (all areas)



69,405 km

2.
LOGISTICS

2.1 OPERATIONS BASE AND SURVEY DATES

Devonport, Wynyard
Wynyard




Wynyard Airport










40(59.9’S 145(43.9’E

Strahan
Strahan










Strahan Airport










42(09.3’S 145(17.5’E

King Island
King Island










King Island Airport










39(52.6’S 143(52.7’E
Wynyard and Strahan provided all the facilities and accommodation required for the safe operation of an airborne geophysical survey in a designated remote area.     

Wynyard airport (YWYY) has two sealed runways: runway 09/27 being 1650m in length and 05/23 being 1188m.   Strahan has a single sealed runway (18/36) being 1220 m in length.   AVGAS and JET A1 was available through pre-arrangements at both facilities.

King Island has three runways, the main runway being 10/28, which is a gravel runway sealed at the western touch down area only, and 1585m in length.


2.1.1 Survey Dates and Production Summary



Refer to APPENDIX 4 for detailed production summary.

Mobilisation
11 December 2000

Production flying commenced (1st A/C)
12 December 2000

Production flying completed
17 February 2001

Demobilisation
18 February 2001

Total A/C days on job
100

Total number of flights
130

Total production days
59

Total days lost due to diurnal & weather
11.5

Total days lost due to aircraft maintenance
7.0

Total days lost due to other causes
22.5

Total kilometres flown
69,404.9

Average acquisition rate -
km per flight
534 km

 Average km - per production day
1176 km

2.2 SURVEY AIRCRAFT AND FIELD CREW

[image: image13.wmf]Aircraft
Twin engined
Rockwell Aero Commander 500S ‘Shrike’: 

Registration
VH-KAC
Field Crew

Pilots

Operators


I. Hussein

R. Rackham



A. Park

M. Gray




Crew Leader  Ivan Hussein

Aircraft
Turbine engined 
 PAC CRESCO 750. 


Registration
VH-KPY

[image: image14.wmf]
Field Crew

Pilots

Operators


J. Day

D. Little



P. Hillier

R. Doepel



R. Jamieson
M. Gray



M. Cote

R. Rackham


J. Sparkman







Crew Leader  Ross Rackham
3. SURVEY EQUIPMENT


OPERATION AND QUALITY CONTROL

3.1 MAJOR EQUIPMENT SUMMARY


Aircraft Magnetometer
Geometrics G-822A Caesium vapour


Magnetic Compensator
RMS Instruments Automatic Aeromagnetic Digital Compensator (AADC)


Base station magnetometer
Geometrics G856 proton precession


Gamma-ray spectrometer
Geometrics GR820D, 256 channels


Gamma-ray detector
NaI (T1) crystals; 33.6L down; 50L (Cresco) 


Altimeter
Sperry AA-210 radio altimeter


Barometer
Rosemount 1241m


Thermometer
Rosemount Model 22000 temperature sensor


Navigation system
Ashtech XII  GPS receivers in real time differential mode


Flight Track Recording
VHS video tracking camera with wide-angle lens


Data acquisition system
RMS Instruments DAS-8 digital acquisition system, Cresco – Geo Instuments Model 2002


Analogue recorder
RMS Instruments GR3A 20-channel recorder Cresco - none

3.2 MAGNETOMETER AND COMPENSATOR



A Geometrics G-822A optically pumped caesium vapour magnetometer was used for the survey with the sensor mounted in a tail stinger on each aircraft.  The magnetometer sensor was coupled to a RMS Instruments Automatic Aeromagnetic Digital Compensator (AADC) to produce real time compensation for the effects of the aircraft’s motion, changes in attitude and heading.  The AADC interference coefficients were calculated from compensation flights carried out before the survey commenced and after aircraft maintenance.  The AADC output data, with a resolution and sensitivity of 0.001 nT at a sampling rate of ten (10) times per second, were recorded digitally and in analogue form.
The noise envelope for compensated magnetometer readings was less than 0.1 nT 

3.2  BASE STATION MAGNETOMETER

A caesium vapour base station magnetometer was used to measure the daily variations of the Earth’s magnetic field.  The base station was established in an area of low gradient, away from cultural influences. These data were displayed and recorded on a Libretto laptop computer. The base station was run continuously throughout the survey flying period with a sampling interval of 1 seconds and a sensitivity of 0.01 nT.

In addition to the caesium vapour base station, a Geometrics G856 proton precession magnetometer base station recording at 5 second intervals was established at the base airstrip, primarily as a storm monitor. 

The base station data were closely examined after each days production flying to determine if any data had been acquired during periods of out-of-specification diurnal variation.

3.3 SPECTROMETER



A Geometrics GR-820D double buffered, 256-channel gamma ray spectrometer with automatic crystal gain and temperature control was used to record 256 channels of data in addition to the data from five pre-set spectral windows.  Total downward crystal array volume was 33.6 litres.  System sample time and live time were also recorded.  The digital data and four channels of analogue data were recorded once per second.



The pre-set spectral window limits were:



Spectrometer channel number
Equivalent energy levels (keV)


Window
Lower
Upper

Lower
Upper

Total Count
34
254

402
3 005


K-40

116
132

1 373
1 562


Bi-141

141
157

1 668
1 858


Tl-208

204
237

2 414
2 804


Cosmic
255
255

3 017
6 000



The analogue data were corrected for dead time, normalised and stripped for Compton scattering.

3.4 ALTIMETERS



A Sperry AA‑210 Radio Altimeter system was used to measure ground clearance.  The radio altimeter indicator provides an absolute altitude display from 0 - 750 metres (0 - 2,500 feet) with a sensitivity of 4 mV/ft. 



A Rosemount 1241m barometer, with an output sensitivity of 0.666 mV/ft, was used to measure atmospheric pressure and barometric altitude of the aircraft. 



Data from both altimeters were recorded on digital tape and on the analogue chart.



The radar altimeter system was checked prior to commencement of production flying. This involved flying the aircraft at 30 metre height intervals, up to a height of 300 metres over the base of operations airstrip using the aircraft’s barometric altimeter as the height reference. Radar altimeter and GPS height data were recorded for each flight interval flown. A comparison of these data with the aircraft’s barometric altimeter verified that the system was operating satisfactorily.



Altimeter data (radar and barometric) were digitally recorded every 0.1 seconds.

3.5 NAVIGATION AND FLIGHT PATH RECOVERY



Aircraft navigation was controlled by real-time differential GPS using an Ashtech XII “Ranger” receiver in the aircraft with pseudo range corrections obtained through the commercial FUGRO system transmitting via the OPTUS B satellite. The horizontal position of the aircraft was fixed and recorded once per second.  The on-board pilot guidance steering signal was updated once every half second.



The pseudo range information was recorded every 5 seconds at both the aircraft receiver and also at the base station receiver located at the Hotel accommodation  The raw GPS data were recorded and could be differentially corrected post flight, if the Optus link were unavailable.   This process was not required during this survey program and the real time link was maintained for the duration.    Flight path quality was confirmed at Kevron’s processing centre by maps, plotted from the real time data recorded on magnetic tape, highlighting any portions of lines which exceeded the specified horizontal and altitude tolerances.

3.6 FLIGHT TRACK RECORDING SYSTEM



The flight path of the aircraft was recorded with a National CCD colour video camera and a VHS video recorder.  Line and fiducial numbers were recorded on the video image. 

3.7 DATA ACQUISITION



A RMS Instruments DAS-8 Data Acquisition System was used to record all data in digital format onto a PC 6 Gigabyte hard disk drive in the Aerocommander aircraft.  The Cresco aircraft utilised a Geo Instruments Model 2002 Acquisition System similarly with a 6 Gigabyte hard Drive.    On the Aero Commander, analogue information was recorded on a RMS Instruments GR-33A printer-plotter. No chart recorder was fitted to the Cresco.



In general, the following parameters were recorded at the scales indicated; however, each analogue chart was stamped with the parameters and scales recorded:



Parameter



Scale on Chart

K 40
  


500 counts FSD


BI-214
  


500 counts FSD


TL-208
  


500 counts FSD


Total count



5000 counts FSD


Mag Fine
  


200 nT FSD


Mag Coarse



2000 nT FSD


Radar Altimeter
  


200 ft/cm


Barometric Altimeter
  


200 ft/cm



The analogue chart recorder and various digital displays were used by the Operator to monitor data quality during a flight.

3.8 GENERAL QUALITY CONTROL

Rigorous in-field quality control was undertaken on-site and various QC products were produced in the field using a combination of Kevron proprietary software, ChrisDBF software and AGSO software. QC plots were produced for each flight:

· Flight path maps displaying cross track and height deviations.

· Magnetic 4th and 8th difference noise plots

· Radiometric Summed spectra plots

· Diurnal plots

Lines selected at random from each flight were subjected to further QC checks. Profiles were generated for all variables recorded and inspected for data quality. Any lines found to be outside the specified tolerances were identified and reflown.



A running log of each flight was maintained recording details of all lines flown.  Transcribed flight logs are included in APPENDIX 3.  Equipment tests and calibrations are described in Section 4 and tabulations of the calibration and test flight data are in APPENDIX 6.


On arrival at Kevron’s processing centre in Perth, the data is further inspected for  quality and conformance to the specifications before commencing processing.

3.10 SAFETY MANAGEMENT



All aircraft operations, including pilot flying hours and aircraft maintenance, complied with the requirements of the Federal Civil Aviation Safety Authority (CASA) and the CASA-approved procedures set out in Kevron’s Aircraft Operations Manual.



Search and Rescue times for vehicles in remote areas are a Company requirement.

4. CALIBRATIONS

4.1 MAGNETICS 



Compensation coefficients for the AADC were established by flying a “compensation box” test (a series of pitch, roll and yaw manoeuvres in each of the four cardinal headings) before survey production commenced, and again after aircraft servicing where components were changed that may effect the magnetic field of the aircraft.



Compensation flights were flown in an area of low gradient 20 km close to Wynyard (approx 40(39’ S and 145(53’ E) at an altitude of 8,000 to 10,000 feet above mean sea level.



The AADC calculates basic statistics, which reflect the degree of merit of the compensation. These include the standard deviation of the recorded data without corrections applied, the standard deviation with the correction applied, the improvement ratio (the ratio of the standard deviation of the recorded data without and with corrections applied) and the vector norm (the degree of difficulty in calculating the corrections. The table below shows statistics recorded from compensation flights with the aircraft in survey configuration, ie Air conditioner on, Transponder off, DME off, HF on, ADF on, #1 COM on, #2 NAV/Com on .


Test Date
Aircraft
SDU
SDC
IR
VN

26/12/00






Total Field 1
VH-KAC
0.4562
0.02162
21.0
9.3

Total Field 2

0.3801
0.09436
4.00
57.30

Total Field 3

0.5663
0.09979
5.70
70.10

Gradient 1

6.194
0.2368
26.20
57.80

Gradient 2

16.54
0.3597
46.00
73.00

Gradient3

11.75
0.4886
24.00
72.9



Test Date
Aircraft
SDU
SDC
IR
VN

12/12/00






Total Field 1
VH-KPY
0.2328
0.02069
11.25
10.3

SDU, SDC= Respectively, the standard deviation of uncompensated and compensated data;

IR (Improvement Ratio) = SDU/SDC;

VN = Vector Norm, measure of degree of difficulty in calculating coefficients.

4.2 RADIOMETRICS


       4.2.1.   Background Correction Plots and Equations



The following procedure was used to determine the aircraft background radiation.  There were no changes to the system between the date of this test and the survey.



a)
A stack of nine lines were flown over water, west of the Perth coast, at altitudes from 1 000 ft to 9 000 ft. with increments of 1 000 feet.



b)
The counts in the Potassium, Uranium, Thorium, Total Count and Cosmic channels were corrected for dead time and scaled to counts per second for all lines.



c)
A best-fit linear regression (y = mx + b) was calculated for each of the K, U, Th and T/C count rates plotted as the dependent variable on the y-axis against the cosmic count rate on the x-axis (APPENDIX 7).

d) The aircraft background is given by the y-intercept, b and the cosmic radiation correction by the slope, m. (Appendix 7)
4.2.2  Pre and Post Flight Checks



Hand sample checks, using thorium, uranium and caesium-137 samples, were carried out before and after flights.  A statistical summary of the checks is presented in APPENDIX 6.

4.2.3 Test Line



A test line approximately 8 kilometres long was chosen at each Base of Operations. The start and end co-ordinates are as follows;





 Base
Easting Z55
Northing Z55
Area

WYNYARD
Start  392000
Start  5455500
B & F


End   383000
End   5461700


STRAHAN
Start  354200
Start  5325800
D


End   356600
End   5334300


KING ISLAND
Start  238816
Start  5586843
A


End   224961
End   5588748


4.2.4 Compton Stripping Coefficients



The following Compton stripping coefficients, derived from calibrations over test pads in Perth were used to correct the count rates displayed on the analogue chart and in subsequent processing:



Stripping Ratios
VH KAC
VH KPY

ALPHA
0.270648
0.279689

BETA
0.455881
0.446457

GAMMA
0.855276
0.878964

A
0.094817
0.076869

B
0.012177
0.007528

G
0.021550
0.007072

4.2.5  Spectrometer Countrate Sensitivities



Broad source sensitivities for each of the radio-element windows were obtained from a flight line flown at a height of 80 m over the Carnamah Test Range and a corresponding line on the ground surveyed with a calibrated hand-held spectrometer supplied by Tesla Geoscience.    The Carnamah Test Range is located approximately 10 kilometres east of Carnamah, 200 kilometres north of Perth, on the Carnamah-Belvoir Road.    The Test Range follows the power line south for eight kilometres crossing undulating wheat crops and rocky scrub covered hills. 



The aircraft acquisition system was not changed between the date of the calibration flight and the survey dates. The following Sensitivity values were obtained:

Sensitivities 80 m (Counts / Unit concentration)


VH-KAC
VH-KPY

Potassium
108.85
170.49

Uranium
7.75
5.31

Thorium
5.44
12.83

Total Count
26.34
35.51

4.3  PARALLAX



The parallax error was established immediately after completion of the survey by flying over a suitable anomaly in opposite directions.  The parallax for each aircraft system was resolved to following:


Magnetics


VH-KAC
6 fiducials
(all flights)



Radiometrics



VH-KAC
5 fiducials


Magnetics


VH-KPY
4 fiducials
(all flights)



Radiometrics



VH-KPY
3 fiducials

5 DATA PROCESSING

5.1 DATA VERIFICATION AND EDITING



The field data were sent regularly to Kevron’s processing centre in Perth for verification and editing with in-house software installed on Sun Sparc 20 workstations. 



The data were loaded into a database and a statistical report generated for each variable on a line by line basis.  The data were then edited for scrubbed or duplicate lines and checked for spikes, steps or high noise levels.  Lines with any out-of-specification data were flagged for reflight.

5.2 FLIGHT PATH RECOVERY



The differentially corrected GPS data were converted to Universal Transverse Mercator coordinates using the Australian National Spheroid.



The survey area is in UTM Zone 55



Flight path maps were generated to verify the off-line tolerances and to make sure all necessary data had been loaded into the geophysical database.

5.3 MAGNETIC PROCESSING



After correcting the magnetic data for diurnal variations, the International Geomagnetic Reference Field (IGRF) was subtracted and the data were tie line levelled.



These processes are described more fully below.

5.3.1 Diurnal Correction



The diurnal data were edited to keep only those readings taken during flight time.  The data were visually checked on the computer screen for spikes, noise and any apparent cultural magnetic events. 



After editing, the data were low pass filtered using a twenty-term, spatial domain filter, which removed periods of less than thirty seconds. The data were again checked visually for integrity after the filtering process.



The filtered data were synchronised with the airborne data, interpolated and subtracted from the airborne data, one sample at a time.  After subtraction, the mean diurnal value was added back to the airborne data for each line to produce diurnally corrected data.

5.3.2 Subtraction of the IGRF



The International Geomagnetic Reference Field (IGRF) was removed from the diurnally-corrected data by fitting a second order polynomial surface to thirteen coefficients computed from the IGRF model and then subtracting the IGRF values on a sample by sample basis.



The IGRF 2000 model updated was used with the following values:


Area A
Area B
Area D
Area F

Date
2001.05
2001.07
2000.98
2001.02

Declination
12.0222
13.5330
13.9101
13.8938

Inclination
-71.0268
-71.6701
-73.0956
-71.3476

Total Field
61217.285
61487.449
62167.1640
61597.3203

5.3.3  Tie Line Levelling

The diurnally corrected and IGRF-removed data were processed by a Kevron proprietary levelling program.

The program compares the magnetic differences at intersections of the flight lines and tie lines and calculates individual magnetic field biases for each flight line based on the tie line intersection.  The miss-ties are minimised in a least-squares sense for all intersections.  The biases are manually evaluated and selectively applied.  Further reduction of the miss-ties can be removed by fitting a polynomial to produce levelled magnetic data.

The levelled data were then gridded on a 50 x 50 metre mesh using a minimum curvature algorithm based on Briggs (1974).  The gridded data were displayed on an image processor to check data integrity and data levelling.


       
5.3.4  
Micro Levelling


The data were microlevelled using Kevron in-house proprietary software. Kevron’s micro-levelling process is line based rather than grid based. Pseudo lines are extracted perpendicular to the traverse line direction. These are low pass filtered and mis-tied to the traverse lines using the tie line levelling software.



The mis-tie values are bounded spatially by a series of polygons edited through ER Mapper.

5.4 RADIOMETRIC PROCESSING



5.4.1 
 System Deadtime and Energy Calibrations



Following correction for system deadtime, the 256 channel spectrometer data were energy calibrated using the following procedure:



For each line, the individual 256 channel data from each sample point were stacked to produce a single spectrum.  The peak positions of the standard potassium and thorium windows were found by performing a gaussian fit to the spectral data for the energy range of each window after first removing the Compton continuum slope.   If the measured peak positions were shifted by more than one channels for the thorium peak or 0.5 channels for the potassium peak, an energy recalibration was performed to obtain the correct spectral channel positions for the lower and upper bounds of each of the required windows.  Using these corrected channel limits, new window counts were then extracted from the 256 channel data for each 1 second data sample on the line. 
5.4.2   Noise Adjusted Singular Decomposition (NASVD)



The raw gamma-ray spectra were smoothed using the Noise Adjusted Singular Value Decomposition (NASVD – Hovgaard and Grasty, 1997) spectral smoothing technique. This technique is a spectral component analysis procedure for the removal of noise from gamma-ray spectra. The observed spectra were transformed into orthogonal spectral components in which lower order components represent the signal and higher order components represent noise. Noise was removed from the observed spectra by rejecting the noise components and reconstructing the spectra using the first eight eigenvectors.

 

Data has been tie-levelled and micro-levelled to remove minor residual errors.


5.4.3 
Aircraft and Cosmic Background Removal

Aircraft and cosmic background were removed from the data using the normalised 256 channel cosmic spectrum for the aircraft, and the aircraft 256 channel background spectrum. Cosmic & Aircraft background removal

5.4.4  
Airborne radon removal


Data were corrected for airborne radon using Minty (1996 – Alt Method B) two component spectral ratio method




Calibration constants for Method B derived directly from observed radon and ground spectra at a height of 80m STP. C1, and C2, are the ratios between the 0.609 MeV peak count rate and the conventional U window count rate for a radon spectrum and a composite K, U and Th ground spectrum respectively.

Calibration Constants for Method B

C1
1.944

C2
0.500


5.4.5  Effective Altitude Calculations and Compton Scattering Corrections



At this point, the conventional radiometric windows are extracted from the 256 channel data and all further gamma-ray corrections are performed using three-window radiometric data processing.



Following reduction of the altitude data to effective altitude at standard temperature and pressure as described in Grasty and Minty (1995), Compton scattering stripping was carried out on the background corrected count rates in the potassium, uranium and thorium channel data using the coefficients. 

5.4.6 Height Attenuation Corrections



A height attenuation factor was applied to reduce the data for each channel to a nominal datum of 80 m above ground level.  The program used limits corrections to data at terrain clearances between 30m and 250m.  Data recorded at terrain clearances outside these limits are corrected assuming they are at these limits.



The attenuation factors used are listed below and were determined from tests carried out over the Carnamah Test Range.
.

Height Attenuation Coefficients


VH-KAC
VH-KPY

Total Count
-0.006906
-0.006658

Potassium
-0.008726
-0.008973

Uranium
-0.007199
-0.004886

Thorium
-0.006774
-0.007302


5.4.7    Conversion - Ground Element Concentrations



The air-absorbed dose rate at ground level from natural sources of radiation was calculated from the total count rate following the procedure as described in Grasty and Minty (1995) using the equation




D
=
NTC / F
(Equation 4.18, page 42)



where
D
=
air absorbed dose rate in nanograys per hour;




NTC
=
fully corrected total count rate; and




F
=
experimentally determined conversion factor.



The conversion factor, F, was determined using data flown over a line on the Carnamah Test Range



The average ground concentrations were calculated using the procedure described in section 5.4.6 above.



The average air-absorbed dose rate in nGh-1 for these lines given by




A = 13.1 * K + 5.43 * U + 2.69 * Th
(Equation 4.19, page 42)


where
A = average air - absorbed dose rate; and




K = %K, U = ppm eU and Th = ppm eTh.


5.4.8  Levelling



The corrected and reduced radiometric data were tie line levelled and micro-levelled using the procedure described above for the magnetic data.

5.5  DIGITAL ELEVATION MODEL 



A digital elevation model (DEM) was computed by subtracting the terrain clearance measured by the radar altimeter from the GPS measured aircraft altitude to obtain a nominal ground elevation.  The nominal ground elevation data were tie-line levelled and micro-levelled using the same technique described for the levelling of the magnetic data.



Allowance was made for the constant 3.9 m elevation difference between the radar altimeter and the GPS antenna.



A set of geoid-ellipsoid separation values was obtained from AUSLIG, gridded and values interpolated for each point along the survey lines.  The interpolated separation values were subtracted from the nominal ground elevation to produce the final located DEM.



The DEM data were tie line levelled and micro-levelled using the procedure described above for the magnetic and radiometric data.

5.5 DELIVERABLE ITEMS

Preliminary maps and images were produced for assessment of data quality

Products delivered included the following

Area 
Scale
Flight Path

1:100,000
TMI image
1VD  image
TC

image
K

image
U

image
Th

image
RGB image
DTM image


Tot

A
1:100,000
1
1
1
1
1
1
1
1
1
9

B
1:250,000
2
1
1
1
1
1
1
1
1
10

D
1:100,000
2
2
2
2
2
2
2
2
2
18

F
1:100,000
2
2
2
-
-
-
-
-
-
6

Total  Images
7
6
7
4
4
4
4
4
4
43

5.6 FINAL PRODUCTS
Final Data Area B

1 x Exa tape containing 0.1sec Mag & DEM Located and gridded data.

1 x Exa tape containing 256-channel spectrometer located data.

1 x CD containing 1sec Radiometric located and gridded data.

Final Data Area A

1 x CD containing 0.1sec Mag & DEM Located and gridded data.

1 x CD containing 256-channel spectrometer located data.

1 x CD containing 1sec Radiometric located and gridded data.

Final Data Area D

1 x CD containing 0.1sec Mag & DEM Located and gridded data.

1 x CD containing 256-channel spectrometer located data.

1 x CD containing 1sec Radiometric located and gridded data.

Final Data Area F

1 x CD containing 0.1sec Mag Located and gridded data.
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APPENDIX 7
AIRCRAFT / COSMIC BACKGROUNDS

Cosmic / Background Stack

Height Attenuation Plots

Normalised Cosmic Spectrum Data

                  1      0.000000

                  2      0.072044

                  3      0.100942

                  4      0.108162

                  5      0.110783

                  6      0.106234

                  7      0.101800

                  8      0.096286

                  9      0.089241

                 10      0.081883

                 11      0.075058

                 12      0.069384

                 13      0.063672

                 14      0.058498

                 15      0.054710

                 16      0.050043

                 17      0.045860

                 18      0.041547

                 19      0.038812

                 20      0.036471

                 21      0.034056

                 22      0.030761

                 23      0.028710

                 24      0.026863

                 25      0.025337

                 26      0.024121

                 27      0.022924

                 28      0.021145

                 29      0.020048

                 30      0.019448

                 31      0.018924

                 32      0.017958

                 33      0.017281

                 34      0.016759

                 35      0.016739

                 36      0.016493

                 37      0.016186

                 38      0.016000

                 39      0.017197

                 40      0.019244

                 41      0.021339

                 42      0.022503

                 43      0.021180

                 44      0.018026

                 45      0.014425

                 46      0.011929

                 47      0.010231

                 48      0.009469

                 49      0.009031

                 50      0.008266

                 51      0.007818

                 52      0.007511

                 53      0.007485

                 54      0.007179

                 55      0.006890

                 56      0.006798

                 57      0.006575

                 58      0.006562

                 59      0.006512

                 60      0.006384

                 61      0.006324

                 62      0.006020

                 63      0.005931

                 64      0.005617

                 65      0.005489

                 66      0.005259

                 67      0.005246

                 68      0.005346

                 69      0.005428

                 70      0.005109

                 71      0.004997

                 72      0.005127

                 73      0.004908

                 74      0.004579

                 75      0.004469

                 76      0.004456

                 77      0.004283

                 78      0.004091

                 79      0.004032

                 80      0.003992

                 81      0.004068

                 82      0.004021

                 83      0.004131

                 84      0.004189

                 85      0.004046

                 86      0.003899

                 87      0.003858

                 88      0.003849

                 89      0.003846

                 90      0.003734

                 91      0.003581

                 92      0.003598

                 93      0.003408

                 94      0.003200

                 95      0.003163

                 96      0.003261

                 97      0.003277

                 98      0.003239

                 99      0.003247

                100      0.003191

                101      0.003228

                102      0.003039

                103      0.002918

                104      0.002904

                105      0.002971

                106      0.002956

                107      0.002996

                108      0.002890

                109      0.002732

                110      0.002864

                111      0.002792

                112      0.002726

                113      0.002806

                114      0.002819

                115      0.002822

                116      0.002802

                117      0.002704

                118      0.002551

                119      0.002595

                120      0.002518

                121      0.002522

                122      0.002556

                123      0.002587

                124      0.002424

                125      0.002369

                126      0.002430

                127      0.002363

                128      0.002349

                129      0.002285

                130      0.002276

                131      0.002394

                132      0.002419

                133      0.002391

                134      0.002196

                135      0.002263

                136      0.002290

                137      0.002242

                138      0.002076

                139      0.001977

                140      0.002130

                141      0.002079

                142      0.001956

                143      0.001951

                144      0.001951

                145      0.002058

                146      0.002067

                147      0.002000

                148      0.002033

                149      0.002067

                150      0.001963

                151      0.001937

                152      0.002007

                153      0.001941

                154      0.001855

                155      0.001762

                156      0.001772

                157      0.001827

                158      0.001831

                159      0.001860

                160      0.001837

                161      0.001853

                162      0.001773

                163      0.001751

                164      0.001796

                165      0.001873

                166      0.001812

                167      0.001804

                168      0.001742

                169      0.001722

                170      0.001722

                171      0.001717

                172      0.001645

                173      0.001676

                174      0.001686

                175      0.001663

                176      0.001634

                177      0.001589

                178      0.001625

                179      0.001674

                180      0.001683

                181      0.001717

                182      0.001705

                183      0.001767

                184      0.001809

                185      0.001920

                186      0.001862

                187      0.001786

                188      0.001848

                189      0.001920

                190      0.001926

                191      0.001834

                192      0.001796

                193      0.001725

                194      0.001583

                195      0.001527

                196      0.001559

                197      0.001577

                198      0.001531

                199      0.001541

                200      0.001468

                201      0.001397

                202      0.001359

                203      0.001363

                204      0.001356

                205      0.001332

                206      0.001286

                207      0.001322

                208      0.001402

                209      0.001413

                210      0.001446

                211      0.001349

                212      0.001318

                213      0.001432

                214      0.001392

                215      0.001449

                216      0.001321

                217      0.001310

                218      0.001261

                219      0.001276

                220      0.001218

                221      0.001191

                222      0.001232

                223      0.001327

                224      0.001380

                225      0.001251

                226      0.001191

                227      0.001164

                228      0.001134

                229      0.001144

                230      0.001076

                231      0.001157

                232      0.001199

                233      0.001241

                234      0.001276

                235      0.001236

                236      0.001152

                237      0.001228

                238      0.001216

                239      0.001210

                240      0.001165

                241      0.001126

                242      0.001128

                243      0.001179

                244      0.001170

                245      0.001203

                246      0.001168

                247      0.001228

                248      0.001190

                249      0.001135

                250      0.001175

                251      0.001136

                252      0.001094

                253      0.001077

                254      0.064096

                255      0.001077

                256      0.999774

Aircraft Spectrum Data

                  1      0.000000

                  2      2.393077

                  3      2.648283

                  4      4.084920

                  5      4.856965

                  6      4.859370

                  7      4.427417

                  8      3.999853

                  9      3.972872

                 10      4.018111

                 11      3.896531

                 12      3.699808

                 13      3.807282

                 14      3.654034

                 15      3.389925

                 16      3.355702

                 17      3.483917

                 18      3.678018

                 19      3.494681

                 20      3.039895

                 21      2.709594

                 22      2.593154

                 23      2.570946

                 24      2.480688

                 25      2.288261

                 26      2.069597

                 27      2.091060

                 28      2.305440

                 29      2.198447

                 30      1.776946

                 31      1.431163

                 32      1.258154

                 33      1.148967

                 34      1.009835

                 35      0.833858

                 36      0.791012

                 37      0.796603

                 38      0.748781

                 39      0.708019

                 40      0.642834

                 41      0.612138

                 42      0.515083

                 43      0.617931

                 44      0.713147

                 45      0.857768

                 46      0.894873

                 47      1.064787

                 48      1.184579

                 49      1.366081

                 50      1.596233

                 51      1.651194

                 52      1.555201

                 53      1.347942

                 54      1.171399

                 55      1.093650

                 56      0.954370

                 57      0.874241

                 58      0.716790

                 59      0.621762

                 60      0.576803

                 61      0.552168

                 62      0.592478

                 63      0.577711

                 64      0.616540

                 65      0.611926

                 66      0.595908

                 67      0.542825

                 68      0.481183

                 69      0.425570

                 70      0.406284

                 71      0.420943

                 72      0.369734

                 73      0.441004

                 74      0.513749

                 75      0.537829

                 76      0.537382

                 77      0.586018

                 78      0.604313

                 79      0.593291

                 80      0.570322

                 81      0.520349

                 82      0.477959

                 83      0.400487

                 84      0.357326

                 85      0.358845

                 86      0.320038

                 87      0.298430

                 88      0.283146

                 89      0.273450

                 90      0.285547

                 91      0.351832

                 92      0.371474

                 93      0.449302

                 94      0.492611

                 95      0.493805

                 96      0.432621

                 97      0.387403

                 98      0.340759

                 99      0.305147

                100      0.294005

                101      0.253096

                102      0.258968

                103      0.284258

                104      0.282121

                105      0.254995

                106      0.233193

                107      0.211556

                108      0.224377

                109      0.246883

                110      0.183140

                111      0.201076

                112      0.215233

                113      0.199942

                114      0.196884

                115      0.213076

                116      0.244029

                117      0.292095

                118      0.358384

                119      0.414058

                120      0.497918

                121      0.546951

                122      0.568260

                123      0.587444

                124      0.606491

                125      0.569672

                126      0.464783

                127      0.398248

                128      0.310130

                129      0.258980

                130      0.201656

                131      0.132625

                132      0.109541

                133      0.104802

                134      0.132990

                135      0.107369

                136      0.088805

                137      0.097907

                138      0.129869

                139      0.148929

                140      0.104274

                141      0.122979

                142      0.155027

                143      0.163114

                144      0.172422

                145      0.158020

                146      0.177633

                147      0.215935

                148      0.213797

                149      0.193499

                150      0.183006

                151      0.173299

                152      0.123195

                153      0.116920

                154      0.105296

                155      0.106391

                156      0.094168

                157      0.064141

                158      0.037146

                159      0.021372

                160      0.013713

                161      0.005236

                162      0.011687

                163      0.004832

                164     -0.010351

                165     -0.039655

                166     -0.035069

                167     -0.027483

                168     -0.020804

                169     -0.019352

                170     -0.016752

                171     -0.016450

                172     -0.003947

                173     -0.016945

                174     -0.021234

                175     -0.013182

                176     -0.002460

                177      0.015881

                178      0.008792

                179     -0.004020

                180     -0.002294

                181     -0.000877

                182     -0.001122

                183     -0.003207

                184      0.001865

                185     -0.018136

                186      0.008101

                187      0.025207

                188      0.000847

                189     -0.028080

                190     -0.055898

                191     -0.047051

                192     -0.047580

                193     -0.035276

                194     -0.011538

                195     -0.004125

                196     -0.029777

                197     -0.046157

                198     -0.051071

                199     -0.056481

                200     -0.044156

                201     -0.026064

                202     -0.013480

                203     -0.016438

                204     -0.018126

                205     -0.015859

                206     -0.009516

                207     -0.015334

                208     -0.031164

                209     -0.037093

                210     -0.051740

                211     -0.022904

                212     -0.008992

                213     -0.031365

                214     -0.018175

                215     -0.022951

                216      0.016481

                217      0.023512

                218      0.037306

                219      0.038258

                220      0.052848

                221      0.068409

                222      0.054008

                223      0.021961

                224      0.000354

                225      0.023671

                226      0.024319

                227      0.024174

                228      0.035897

                229      0.024461

                230      0.021977

                231     -0.006574

                232     -0.021325

                233     -0.036393

                234     -0.046895

                235     -0.037050

                236     -0.016381

                237     -0.037719

                238     -0.036025

                239     -0.031488

                240     -0.023065

                241     -0.014810

                242     -0.017293

                243     -0.033810

                244     -0.032403

                245     -0.036597

                246     -0.033402

                247     -0.056376

                248     -0.041208

                249     -0.023140

                250     -0.036750

                251     -0.027849

                252     -0.021150

                253     -0.015229

                254     -0.010236

                255     -0.006859

                256      0.045980

APPENDIX 8
LOCATED  & GRIDDED DATA FORMATS

AREA A  MAGNETICS

COMM
 Kevron Geophysics Pty. Ltd.

COMM
 ---------------------------

COMM
 

COMM
GRIDDED DATA:

COMM
-------------

COMM
Area  : WTRMP Area A 

COMM
Company Flown by:   Kevron Geophysics Pty. Ltd.

COMM
Company Flown for:  Tasmanian DIER

COMM
Company Processed:  Kevron Geophysics Pty. Ltd.

COMM


COMM
AIRBORNE SURVEY EQUIPMENT:

COMM
--------------------------

COMM
Aircraft                       Rockwell Aerocommander 500S VH-KAC            

COMM
Magnetometer                          Scintrex CS-2 Cesium Vapour              

COMM
Magnetometer Resolution                                  0.001 nT              

COMM
Magnetometer Compensation         RMS AADC operating in real time              

COMM
Magnetometer Sample Interval      0.1 seconds (approx 7.0 metres)              

COMM
Data Acquisition                                        RMS DAS-8              

COMM
Data Recording                                          Hard Disk              

COMM
Spectrometer                                    Exploranium GR820              

COMM
Crystal Size                                33.6lt downward array               

COMM
Spectrometer Sample Interval       1.0 Seconds (approx 70 metres)               

COMM
GPS Navigation System                    Ashtech XII GPS Receiver               

COMM


COMM
AIRBORNE SURVEY SPECIFICATIONS:

COMM
-------------------------------

COMM
Flight Line Direction            :             090 - 270 degrees

COMM
Flight Line Separation           :                    200 metres

COMM
Tie Line Direction               :             000 - 180 degrees

COMM
Tie Line Separation              :                   2000 metres

COMM
Terrain Clearance                :               80 metres (MTC)

COMM


COMM
Survey flown                     :                  January 2001

COMM
Kevron Geophysics job number     :                          1585

COMM


COMM


COMM


COMM
Data are in UTM Grid Zone  55

COMM


COMM


COMM
GPS navigation data differentially corrected real time

COMM
using Fugro Omnistar.

COMM


COMM
Boundary Co-ords

COMM


COMM
234500,5615100

COMM
240000,5615100

COMM
253000,5606300

COMM
256000,5576100

COMM
256000,5570100

COMM
254000,5562900

COMM
238000,5548100

COMM
235000,5548100

COMM
231000,5560000

COMM
228000,5575100

COMM
228000,5599100

COMM
234500,5615100

COMM


COMM
MAGNETIC CORRECTIONS:

COMM
--------------------

COMM
Diurnal variations removed.

COMM
IGRF (2000) updated to 2001.05 removed.

COMM


COMM    ELEVATION DATA:

COMM    ---------------

COMM    Elevation was calculated by subtraction of the radar altimetre from the gps height. 

COMM    Tie line and micro levelling has been performed.

COMM    AUSGEOID 98 nval geoid elipsoid separation values subtracted to achieve AHD.

COMM


COMM



COMM
LOCATED DATA FOR MAGNETICS IN ASCII FORMAT - 0.1 second 

COMM
---------------------------------------------------------------------

COMM


COMM
Logical Record Length: 261 bytes

COMM

Number fields: 25

COMM
                           Name: field width format-C SUSstring

COMM
                        LineName [  1]    12  %12.12s '-'

COMM
                        LineDate [  2]     8    %8.8s '-'

COMM
                        fiducial [  3]    11   %10.0f '   -9999999'

COMM
                   flight number [  4]     5    %4.0f ' -999'

COMM
                    time hh dddd [  5]    10    %9.5f ' -9999999.'

COMM
                   agd66 easting [  6]    11   %10.2f ' -9999999.0'

COMM
                  agd66 northing [  7]    11   %10.2f ' -9999999.0'

COMM
               gda mga55 easting [  8]    11  %10.2lf ' -9999999.0'

COMM
              gda mga55 northing [  9]    11  %10.2lf ' -9999999.0'

COMM
                      agd66 long [ 10]    13  %12.7lf ' -9999999.000'

COMM
                       agd66 lat [ 11]    13  %12.7lf ' -9999999.000'

COMM
                      wgs84 long [ 12]    13  %12.7lf ' -9999999.000'

COMM
                       wgs84 lat [ 13]    13  %12.7lf ' -9999999.000'

COMM
                         raw_mag [ 14]    11   %10.3f ' -9999999.0'

COMM
                        comp_mag [ 15]    11   %10.3f ' -9999999.0'

COMM
             mag dnl igrf gammas [ 16]    11   %10.3f ' -9999999.0'

COMM
                       mag level [ 17]    11   %10.3f ' -9999999.0'

COMM
                  diurnal gammas [ 18]    11   %10.3f ' -9999999.0'

COMM
                     igrf gammas [ 19]    11   %10.3f ' -9999999.0'

COMM
                             1vd [ 20]    12   %11.7f ' -9999999.00'

COMM
                         agc 1vd [ 21]    12   %11.7f ' -9999999.00'

COMM
                         rad alt [ 22]     7    %6.1f ' -99999'

COMM
                        baro alt [ 23]     7    %6.1f ' -99999'

COMM
                    wgs84 height [ 24]     7    %6.1f ' -99999'

COMM
                       elevation [ 25]     7    %6.1f ' -99999'

COMMDATA RANGE:

COMM-----------

COMM

COMMTraverse Lines 10011 - 13370

COMMTie Lines 90010 - 90150

COMM(complete survey area)

COMM

AREA A  SPECTROMETER

COMM
 Kevron Geophysics Pty. Ltd.

COMM
 ---------------------------

COMM
 

COMM
GRIDDED DATA:

COMM
-------------

COMM
Area  : WTRMP Area A 

COMM
Company Flown by:   Kevron Geophysics Pty. Ltd.

COMM
Company Flown for:  Tasmanian DIER

COMM
Company Processed:  Kevron Geophysics Pty. Ltd.

COMM


COMM
AIRBORNE SURVEY EQUIPMENT:

COMM
--------------------------

COMM
Aircraft                       Rockwell Aerocommander 500S VH-KAC            

COMM
Magnetometer                          Scintrex CS-2 Cesium Vapour              

COMM
Magnetometer Resolution                                  0.001 nT              

COMM
Magnetometer Compensation         RMS AADC operating in real time              

COMM
Magnetometer Sample Interval      0.1 seconds (approx 7.0 metres)              

COMM
Data Acquisition                                        RMS DAS-8              

COMM
Data Recording                                          Hard Disk              

COMM
Spectrometer                                    Exploranium GR820              

COMM
Crystal Size                                33.6lt downward array              

COMM
Spectrometer Sample Interval       1.0 Seconds (approx 70 metres)              

COMM
GPS Navigation System                    Ashtech XII GPS Receiver              

COMM


COMM
AIRBORNE SURVEY SPECIFICATIONS:

COMM
-------------------------------

COMM
Flight Line Direction            :             090 - 270 degrees

COMM
Flight Line Separation           :                    200 metres

COMM
Tie Line Direction               :             000 - 180 degrees

COMM
Tie Line Separation              :                   2000 metres

COMM
Terrain Clearance                :               80 metres (MTC)

COMM


COMM
Survey flown                     :                  January 2001

COMM
Kevron Geophysics job number     :                          1585

COMM


COMM


COMM


COMM
Data are in UTM Grid Zone  55

COMM


COMM


COMM
GPS navigation data differentially corrected real time

COMM
using Fugro Omnistar.

COMM


COMM
Boundary Co-ords

COMM


COMM
234500,5615100

COMM
240000,5615100

COMM
253000,5606300

COMM
256000,5576100

COMM
256000,5570100

COMM
254000,5562900

COMM
238000,5548100

COMM
235000,5548100

COMM
231000,5560000

COMM
228000,5575100

COMM
228000,5599100

COMM
234500,5615100

COMM


COMM
MAGNETIC CORRECTIONS:

COMM
--------------------

COMM
Diurnal variations removed.

COMM
IGRF (2000) updated to 2001.05 removed.

COMM


COMM    ELEVATION DATA:

COMM    ---------------

COMM    Elevation was calculated by subtraction of the radar altimetre from the gps height. 

COMM    Tie line and micro levelling has been performed.

COMM    AUSGEOID 98 nval geoid elipsoid separation values subtracted to achieve AHD.

COMM

COMM

COMMRADIOMETRIC CORRECTIONS AND COEFFICIENTS:                                      

COMM----------------------------------------                                       

COMMData has been corrected for aircraft and cosmic backgrounds.                   

COMMHeight corrected to a constant datum of 80 metres,                             

COMMminimum height of 30 and a maximium of 300 metres.                             

COMMData has also been corrected for radon using Minty's (1996 -Alt Method B)                

COMMand corrected for channel interaction.                                         

COMM                                                                               

COMMRAW CHANNELS REFERED TO IN DFN FILE HAVE BEEN DEAD TIME CORRECTED AND ENERGY CALIBRATED

COMM                                                                               

COMMRAW_TOTAL_COUNT 
=
DEAD TIME CORRECTED TOTAL COUNT

COMMRAW_POTASSIUM 
=
DEAD TIME CORRECTED POTASSIUM

COMMRAW_URANIUM 
=
DEAD TIME CORRECTED URANIUM

COMMRAW_THORIUM  
=
DEAD TIME CORRECTED THORIUM

COMM                                                                               

COMM                                                                               

COMM                                                                               

COMMAIRCRAFT CALIBRATION COEFFICIENTS:                                             

COMM                                                                               

COMM                                                                               

COMM                  Tot.Count    Potassium   Uranium     Thorium                 

COMMArcft Bkg            38.32        5.31       1.15        0.52                  

COMMCosmic Bkg            0.785       0.04366    0.03613     0.0441                

COMMHeight Attn          -0.006906   -0.008726  -0.007199   -0.006774              

COMM                                                                               

COMMSTRIPPING RATIOS:                                                              

COMM----------------                                                               

COMM

ALPHA

0.270648                                           

COMM

BETA

0.455881                                           

COMM

GAMMA

0.855276                                           

COMM

A

0.094817                                           

COMM

B

0.012177                                           

COMM

G

0.021550                                           

COMM

COMM

COMM                                                                               

COMMSENSITIVITIES 80 metres (counts / unit concentration):                         

COMM-------------------------------------------------------                        

COMM                                                                               

COMM

Potassium
108.85                                             

COMM

Uranium

  7.75                                             

COMM

Thorium

  5.44                                             

COMM

Total Count
 26.34                                             

COMM---------------------------------------------------------------------          

COMM


COMM



COMM
LOCATED DATA FOR RADIOMETRICS IN ASCII FORMAT - 1.0 second 

COMM
---------------------------------------------------------------------

COMM


COMM
Logical Record Length: 335 bytes

COMM

Number fields: 31

COMM
                           Name: field width format-C SUSstring

COMM
                        LineName [  1]    12  %12.12s '-'

COMM
                        LineDate [  2]     8    %8.8s '-'

COMM
                        fiducial [  3]    11   %10.0f '   -9999999'

COMM
                   flight number [  4]     5    %4.0f ' -999'

COMM
                    time hh dddd [  5]    10    %9.5f ' -9999999.'

COMM
                   agd66 easting [  6]    11   %10.2f ' -9999999.0'

COMM
                  agd66 northing [  7]    11   %10.2f ' -9999999.0'

COMM
               gda mga55 easting [  8]    11  %10.2lf ' -9999999.0'

COMM
              gda mga55 northing [  9]    11  %10.2lf ' -9999999.0'

COMM
                      agd66 long [ 10]    13  %12.7lf ' -9999999.000'

COMM
                       agd66 lat [ 11]    13  %12.7lf ' -9999999.000'

COMM
                      wgs84 long [ 12]    13  %12.7lf ' -9999999.000'

COMM
                       wgs84 lat [ 13]    13  %12.7lf ' -9999999.000'

COMM                           magnetics [ 14]    11   %10.3f ' -9999999.0'

COMM           deadtime corrected cosmic [ 15]    13   %12.3f ' -9999999.000'

COMM        deadtime corrected potassium [ 16]    13   %12.3f ' -9999999.000'

COMM          deadtime corrected uranium [ 17]    13   %12.3f ' -9999999.000'

COMM          deadtime corrected thorium [ 18]    13   %12.3f ' -9999999.000'

COMM      deadtime corrected total count [ 19]    13   %12.3f ' -9999999.000'

COMM             final potassium percent [ 20]    13   %12.3f ' -9999999.000'

COMM                   final uranium ppm [ 21]    13   %12.3f ' -9999999.000'

COMM                   final thorium ppm [ 22]    13   %12.3f ' -9999999.000'

COMM               final total count nGh [ 23]    13   %12.3f ' -9999999.000'

COMM                        air_pressure [ 24]     8    %7.2f ' -999999'

COMM                        temp degrees [ 25]     8    %7.2f ' -999999'

COMM                               humid [ 26]     8    %7.2f ' -999999'

COMM                          stp height [ 27]     8    %7.2f ' -999999'

COMM                             rad alt [ 28]     8    %7.2f ' -999999'

COMM                            baro alt [ 29]     8    %7.2f ' -999999'

COMM                          gps height [ 30]     8    %7.2f ' -999999'

COMM                           elevation [ 31]     8    %7.2f ' -999999'

COMM

COMM

COMM

COMM

COMMDATA RANGE:

COMM-----------

COMM

COMMTraverse Lines 10011 - 13370

COMMTie Lines 90010 - 90150

COMM(complete survey area)

AREA  B  MAGNETICS

COMM
 Kevron Geophysics Pty. Ltd.

COMM
 ---------------------------

COMM
 

COMM
GRIDDED DATA:

COMM
-------------

COMM
Area  : WTRMP Area B

COMM
Company Flown by:   Kevron Geophysics Pty. Ltd.

COMM
Company Flown for:  Tasmanian DIER

COMM
Company Processed:  Kevron Geophysics Pty. Ltd.

COMM


COMM
AIRBORNE SURVEY EQUIPMENT:

COMM
--------------------------

COMM
Aircraft                                        Cresco 750 VH-KPY

COMM
Magnetometer Tail                  Geometrics G822A Cesium Vapour

COMM
Magnetometer Resolution                                  0.001 nT

COMM
Magnetometer Compensation       RMS AADCII operating in real time

COMM
Magnetometer Sample Interval                           0.1 second

COMM
Data Acquisition                       Geo Instruments Model 2000

COMM
Data Recording                                   PCMIA Hard Drive

COMM
Spectrometer                                    Geometrics GR-820

COMM
Crystal Size                                33.6lt downward array               

COMM
Spectrometer Sample Interval                           1.0 Second

COMM
Flight Path Record                        VHS Colour Video System

COMM
GPS Navigation System                  Novatel 3151R GPS Receiver

COMM

COMM
AIRBORNE SURVEY SPECIFICATIONS:

COMM
-------------------------------

COMM
Flight Line Direction            :             090 - 270 degrees

COMM
Flight Line Separation           :                    200 metres

COMM
Tie Line Direction               :             000 - 180 degrees

COMM
Tie Line Separation              :                   2000 metres

COMM
Terrain Clearance                :               80 metres (MTC)

COMM


COMM
Survey flown                     :                  Januray 2001

COMM
Kevron Geophysics job number     :                          1585

COMM


COMM


COMM


COMM
Data are in UTM Grid Zone  55

COMM


COMM


COMM
GPS navigation data differentially corrected real time

COMM
using Fugro Omnistar.

COMM


COMM
Boundary Co-ords

COMM


COMM
311000,5527600

COMM
329000,5527600

COMM
329000,5504000

COMM
338000,5493000

COMM
353000,5493000

COMM
357000,5490000

COMM
360000,5480000

COMM
376000,5478000

COMM
378000,5472000

COMM
395000,5467000

COMM
395000,5464000

COMM
435000,5445000

COMM
445000,5445000

COMM
445000,5419000

COMM
420000,5419000

COMM
420000,5429000

COMM
388000,5429000

COMM
388000,5449000

COMM
361000,5449000

COMM
361000,5439000

COMM
334000,5439000

COMM
334000,5459000

COMM
298000,5459000

COMM
298000,5471000

COMM
302000,5471000

COMM
302000,5512000

COMM
311000,5527600

COMM


COMM


COMM
MAGNETIC CORRECTIONS:

COMM
--------------------

COMM
Diurnal variations removed.

COMM
IGRF (2000) updated to 2001.07 removed.

COMM


COMM    ELEVATION DATA:

COMM    ---------------

COMM    Elevation was calculated by subtraction of the radar altimetre from the gps height. 

COMM    Tie line and micro levelling has been performed.

COMM    AUSGEOID 98 nval geoid elipsoid separation values subtracted to achieve AHD.

COMM

COMM
LOCATED DATA FOR MAGNETICS IN ASCII FORMAT - 0.1 second 

COMM
---------------------------------------------------------------------

COMM


COMM
Logical Record Length: 261 bytes

COMM

Number fields: 25

COMM
                           Name: field width format-C SUSstring

COMM
                        LineName [  1]    12  %12.12s '-'

COMM
                        LineDate [  2]     8    %8.8s '-'

COMM
                        fiducial [  3]    11   %10.0f '   -9999999'

COMM
                   flight number [  4]     5    %4.0f ' -999'

COMM
                    time hh dddd [  5]    10    %9.5f ' -9999999.'

COMM
                   agd66 easting [  6]    11   %10.2f ' -9999999.0'

COMM
                  agd66 northing [  7]    11   %10.2f ' -9999999.0'

COMM
               gda mga55 easting [  8]    11  %10.2lf ' -9999999.0'

COMM
              gda mga55 northing [  9]    11  %10.2lf ' -9999999.0'

COMM
                      agd66 long [ 10]    13  %12.7lf ' -9999999.000'

COMM
                       agd66 lat [ 11]    13  %12.7lf ' -9999999.000'

COMM
                      wgs84 long [ 12]    13  %12.7lf ' -9999999.000'

COMM
                       wgs84 lat [ 13]    13  %12.7lf ' -9999999.000'

COMM
                         raw_mag [ 14]    11   %10.3f ' -9999999.0'

COMM
                        comp_mag [ 15]    11   %10.3f ' -9999999.0'

COMM
             mag dnl igrf gammas [ 16]    11   %10.3f ' -9999999.0'

COMM
                       mag level [ 17]    11   %10.3f ' -9999999.0'

COMM
                  diurnal gammas [ 18]    11   %10.3f ' -9999999.0'

COMM
                     igrf gammas [ 19]    11   %10.3f ' -9999999.0'

COMM
                             1vd [ 20]    12   %11.7f ' -9999999.00'

COMM
                         agc 1vd [ 21]    12   %11.7f ' -9999999.00'

COMM
                         rad alt [ 22]     7    %6.1f ' -99999'

COMM
                        baro alt [ 23]     7    %6.1f ' -99999'

COMM
                    wgs84 height [ 24]     7    %6.1f ' -99999'

COMM
                       elevation [ 25]     7    %6.1f ' -99999'

COMM

COMM

COMM

COMMDATA RANGE:

COMM-----------

COMM

COMMTraverse Lines 10011 - 15981

COMMTie Lines 910011 - 910742

COMM(complete survey area)

COMM

AREA  B  RADIOMETRICS

COMM
 Kevron Geophysics Pty. Ltd.

COMM
 ---------------------------

COMM
 

COMM
GRIDDED DATA:

COMM
-------------

COMM
Area  : WTRMP Area B

COMM
Company Flown by:   Kevron Geophysics Pty. Ltd.

COMM
Company Flown for:  Tasmanian DIER

COMM
Company Processed:  Kevron Geophysics Pty. Ltd.

COMM


COMM
AIRBORNE SURVEY EQUIPMENT:

COMM
--------------------------

COMM
Aircraft                                        Cresco 750 VH-KPY

COMM
Magnetometer Tail                  Geometrics G822A Cesium Vapour

COMM
Magnetometer Resolution                                  0.001 nT

COMM
Magnetometer Compensation       RMS AADCII operating in real time

COMM
Magnetometer Sample Interval                           0.1 second

COMM
Data Acquisition                       Geo Instruments Model 2000

COMM
Data Recording                                   PCMIA Hard Drive

COMM
Spectrometer                                    Geometrics GR-820

COMM
Crystal Size                                33.6lt downward array               

COMM
Spectrometer Sample Interval                           1.0 Second

COMM
Flight Path Record                        VHS Colour Video System

COMM
GPS Navigation System                  Novatel 3151R GPS Receiver

COMM

COMM
AIRBORNE SURVEY SPECIFICATIONS:

COMM
-------------------------------

COMM
Flight Line Direction            :             090 - 270 degrees

COMM
Flight Line Separation           :                    200 metres

COMM
Tie Line Direction               :             000 - 180 degrees

COMM
Tie Line Separation              :                   2000 metres

COMM
Terrain Clearance                :               80 metres (MTC)

COMM


COMM
Survey flown                     :                  Januray 2001

COMM
Kevron Geophysics job number     :                          1585

COMM


COMM


COMM


COMM
Data are in UTM Grid Zone  55

COMM


COMM


COMM
GPS navigation data differentially corrected real time

COMM
using Fugro Omnistar.

COMM


COMM
Boundary Co-ords

COMM


COMM
311000,5527600

COMM
329000,5527600

COMM
329000,5504000

COMM
338000,5493000

COMM
353000,5493000

COMM
357000,5490000

COMM
360000,5480000

COMM
376000,5478000

COMM
378000,5472000

COMM
395000,5467000

COMM
395000,5464000

COMM
435000,5445000

COMM
445000,5445000

COMM
445000,5419000

COMM
420000,5419000

COMM
420000,5429000

COMM
388000,5429000

COMM
388000,5449000

COMM
361000,5449000

COMM
361000,5439000

COMM
334000,5439000

COMM
334000,5459000

COMM
298000,5459000

COMM
298000,5471000

COMM
302000,5471000

COMM
302000,5512000

COMM
311000,5527600

COMM


COMM


COMM
MAGNETIC CORRECTIONS:

COMM
--------------------

COMM
Diurnal variations removed.

COMM
IGRF (2000) updated to 2001.07 removed.

COMM


COMM    ELEVATION DATA:

COMM    ---------------

COMM    Elevation was calculated by subtraction of the radar altimetre from the gps height. 

COMM    Tie line and micro levelling has been performed.

COMM    AUSGEOID 98 nval geoid elipsoid separation values subtracted to achieve AHD.

COMM

COMM

COMMRADIOMETRIC CORRECTIONS AND COEFFICIENTS:                                      

COMM----------------------------------------                                       

COMMData has been corrected for aircraft and cosmic backgrounds.                   

COMMHeight corrected to a constant datum of 80 metres,                             

COMMminimum height of 30 and a maximium of 300 metres.                             

COMMData has also been corrected for radon using Minty's (1996 -Alt Method B)                

COMMand corrected for channel interaction.                                         

COMM                                                                               

COMMRAW CHANNELS REFERED TO IN DFN FILE HAVE BEEN DEAD TIME CORRECTED AND ENERGY CALIBRATED

COMM                                                                               

COMMRAW_TOTAL_COUNT 
=
DEAD TIME CORRECTED TOTAL COUNT

COMMRAW_POTASSIUM 
=
DEAD TIME CORRECTED POTASSIUM

COMMRAW_URANIUM 
=
DEAD TIME CORRECTED URANIUM

COMMRAW_THORIUM  
=
DEAD TIME CORRECTED THORIUM

COMM                                                                               

COMM                                                                               

COMM                                                                               

COMMAIRCRAFT CALIBRATION COEFFICIENTS:                                             

COMM                                                                               

COMM                                                                               

COMM                  Tot.Count    Potassium   Uranium     Thorium                 

COMMArcft Bkg            26.53        4.460       0.06        0.28                  

COMMCosmic Bkg            0.753       0.04301    0.03662     0.02813                

COMMHeight Attn         -0.006658   -0.008973   -0.004886   -0.007302            

COMM                                                                               

COMMSTRIPPING RATIOS:                                                              

COMM----------------                                                               

COMM

ALPHA

0.279689                                           

COMM

BETA

0.446457                                           

COMM

GAMMA

0.878964                                           

COMM

A

0.076869                                           

COMM

B

0.007528                                           

COMM

G

0.007072         

COMM

COMM

COMM                                                                               

COMMSENSITIVITIES 80 metres (counts / unit concentration):                         

COMM------------------------------------------------------                         

COMM                                                                               

COMM

Potassium
170.49                                             

COMM

Uranium

  5.31                                             

COMM

Thorium

 12.83                                             

COMM

Total Count
 35.51                                             

COMM---------------------------------------------------------------------          

COMM


COMM



COMM
LOCATED DATA FOR RADIOMETRICS IN ASCII FORMAT - 1.0 second 

COMM
---------------------------------------------------------------------

COMM


COMM
Logical Record Length: 335 bytes

COMM

Number fields: 31

COMM
                           Name: field width format-C SUSstring

COMM
                        LineName [  1]    12  %12.12s '-'

COMM
                        LineDate [  2]     8    %8.8s '-'

COMM
                        fiducial [  3]    11   %10.0f '   -9999999'

COMM
                   flight number [  4]     5    %4.0f ' -999'

COMM
                    time hh dddd [  5]    10    %9.5f ' -9999999.'

COMM
                   agd66 easting [  6]    11   %10.2f ' -9999999.0'

COMM
                  agd66 northing [  7]    11   %10.2f ' -9999999.0'

COMM
               gda mga55 easting [  8]    11  %10.2lf ' -9999999.0'

COMM
              gda mga55 northing [  9]    11  %10.2lf ' -9999999.0'

COMM
                      agd66 long [ 10]    13  %12.7lf ' -9999999.000'

COMM
                       agd66 lat [ 11]    13  %12.7lf ' -9999999.000'

COMM
                      wgs84 long [ 12]    13  %12.7lf ' -9999999.000'

COMM
                       wgs84 lat [ 13]    13  %12.7lf ' -9999999.000'

COMM                           magnetics [ 14]    11   %10.3f ' -9999999.0'

COMM           deadtime corrected cosmic [ 15]    13   %12.3f ' -9999999.000'

COMM        deadtime corrected potassium [ 16]    13   %12.3f ' -9999999.000'

COMM          deadtime corrected uranium [ 17]    13   %12.3f ' -9999999.000'

COMM          deadtime corrected thorium [ 18]    13   %12.3f ' -9999999.000'

COMM      deadtime corrected total count [ 19]    13   %12.3f ' -9999999.000'

COMM             final potassium percent [ 20]    13   %12.3f ' -9999999.000'

COMM                   final uranium ppm [ 21]    13   %12.3f ' -9999999.000'

COMM                   final thorium ppm [ 22]    13   %12.3f ' -9999999.000'

COMM               final total count nGh [ 23]    13   %12.3f ' -9999999.000'

COMM                        air_pressure [ 24]     8    %7.2f ' -999999'

COMM                        temp degrees [ 25]     8    %7.2f ' -999999'

COMM                               humid [ 26]     8    %7.2f ' -999999'

COMM                          stp height [ 27]     8    %7.2f ' -999999'

COMM                             rad alt [ 28]     8    %7.2f ' -999999'

COMM                            baro alt [ 29]     8    %7.2f ' -999999'

COMM                          gps height [ 30]     8    %7.2f ' -999999'

COMM                           elevation [ 31]     8    %7.2f ' -999999'

COMM

COMM

COMM

COMMDATA RANGE:

COMM-----------

COMM

COMMTraverse Lines 10011 - 15981

COMMTie Lines 910011 - 910742

COMM(complete survey area)

COMM

AREA  D   MAGNETICS

COMM
 Kevron Geophysics Pty. Ltd.

COMM
 ---------------------------

COMM
 

COMM
GRIDDED DATA:

COMM
-------------

COMM
Area  : WTRMP Area D

COMM
Company Flown by:   Kevron Geophysics Pty. Ltd.

COMM
Company Flown for:  Tasmanian DIER

COMM
Company Processed:  Kevron Geophysics Pty. Ltd.

COMM


COMM
AIRBORNE SURVEY EQUIPMENT:

COMM
--------------------------

COMM
Aircraft                                        Cresco 750 VH-KPY

COMM
Magnetometer Tail                  Geometrics G822A Cesium Vapour

COMM
Magnetometer Resolution                                  0.001 nT

COMM
Magnetometer Compensation       RMS AADCII operating in real time

COMM
Magnetometer Sample Interval                           0.1 second

COMM
Data Acquisition                       Geo Instruments Model 2000

COMM
Data Recording                                   PCMIA Hard Drive

COMM
Spectrometer                                    Geometrics GR-820

COMM
Crystal Size                                33.6lt downward array               

COMM
Spectrometer Sample Interval                           1.0 Second

COMM
Flight Path Record                        VHS Colour Video System

COMM
GPS Navigation System                  Novatel 3151R GPS Receiver

COMM

COMM
AIRBORNE SURVEY SPECIFICATIONS:

COMM
-------------------------------

COMM
Flight Line Direction            :             090 - 270 degrees

COMM
Flight Line Separation           :                    200 metres

COMM
Tie Line Direction               :             000 - 180 degrees

COMM
Tie Line Separation              :                   2000 metres

COMM
Terrain Clearance                :               80 metres (MTC)

COMM


COMM
Survey flown                     :                 December 2000

COMM
Kevron Geophysics job number     :                          1585

COMM


COMM


COMM


COMM
Data are in UTM Grid Zone  55

COMM


COMM


COMM
GPS navigation data differentially corrected real time

COMM
using Fugro Omnistar.

COMM


COMM
Boundary Co-ords

COMM


COMM
353842,5341182

COMM
375113,5341182

COMM
375113,5315182

COMM
371113,5315182

COMM
375113,5293182

COMM
380113,5293182

COMM
380113,5276182

COMM
392931,5276182

COMM
395113,5270182

COMM
395113,5266182

COMM
391113,5250182

COMM
391113,5232182

COMM
389613,5232182

COMM
385113,5238582

COMM
377113,5238582

COMM
372513,5248582

COMM
361113,5277182

COMM
356113,5277182

COMM
356113,5282182

COMM
347613,5327782

COMM
354613,5327782

COMM
353842,5341182

COMM


COMM
MAGNETIC CORRECTIONS:

COMM
--------------------

COMM
Diurnal variations removed.

COMM
IGRF (2000) updated to 2000.98 removed.

COMM


COMM    ELEVATION DATA:

COMM    ---------------

COMM    Elevation was calculated by subtraction of the radar altimetre from the gps height. 

COMM    Tie line and micro levelling has been performed.

COMM    AUSGEOID 98 nval geoid elipsoid separation values subtracted to achieve AHD.

COMM

COMM



COMM
LOCATED DATA FOR MAGNETICS IN ASCII FORMAT - 0.1 second 

COMM
---------------------------------------------------------------------

COMM


COMM
Logical Record Length: 261 bytes

COMM

Number fields: 25

COMM
                           Name: field width format-C SUSstring

COMM
                        LineName [  1]    12  %12.12s '-'

COMM
                        LineDate [  2]     8    %8.8s '-'

COMM
                        fiducial [  3]    11   %10.0f '   -9999999'

COMM
                   flight number [  4]     5    %4.0f ' -999'

COMM
                    time hh dddd [  5]    10    %9.5f ' -9999999.'

COMM
                   agd66 easting [  6]    11   %10.2f ' -9999999.0'

COMM
                  agd66 northing [  7]    11   %10.2f ' -9999999.0'

COMM
               gda mga55 easting [  8]    11  %10.2lf ' -9999999.0'

COMM
              gda mga55 northing [  9]    11  %10.2lf ' -9999999.0'

COMM
                      agd66 long [ 10]    13  %12.7lf ' -9999999.000'

COMM
                       agd66 lat [ 11]    13  %12.7lf ' -9999999.000'

COMM
                      wgs84 long [ 12]    13  %12.7lf ' -9999999.000'

COMM
                       wgs84 lat [ 13]    13  %12.7lf ' -9999999.000'

COMM
                         raw_mag [ 14]    11   %10.3f ' -9999999.0'

COMM
                        comp_mag [ 15]    11   %10.3f ' -9999999.0'

COMM
             mag dnl igrf gammas [ 16]    11   %10.3f ' -9999999.0'

COMM
                       mag level [ 17]    11   %10.3f ' -9999999.0'

COMM
                  diurnal gammas [ 18]    11   %10.3f ' -9999999.0'

COMM
                     igrf gammas [ 19]    11   %10.3f ' -9999999.0'

COMM
                             1vd [ 20]    12   %11.7f ' -9999999.00'

COMM
                         agc 1vd [ 21]    12   %11.7f ' -9999999.00'

COMM
                         rad alt [ 22]     7    %6.1f ' -99999'

COMM
                        baro alt [ 23]     7    %6.1f ' -99999'

COMM
                    wgs84 height [ 24]     7    %6.1f ' -99999'

COMM
                       elevation [ 25]     7    %6.1f ' -99999'

COMM

COMM

COMM

COMMDATA RANGE:

COMM-----------

COMM

COMMTraverse Lines 10011 - 15481

COMMTie Lines 910013 - 910261

COMM(complete survey area)

AREA  D  RADIOMETRICS

COMM
 Kevron Geophysics Pty. Ltd.

COMM
 ---------------------------

COMM
 

COMM
GRIDDED DATA:

COMM
-------------

COMM
Area  : WTRMP Area D

COMM
Company Flown by:   Kevron Geophysics Pty. Ltd.

COMM
Company Flown for:  Tasmanian DIER

COMM
Company Processed:  Kevron Geophysics Pty. Ltd.

COMM


COMM
AIRBORNE SURVEY EQUIPMENT:

COMM
--------------------------

COMM
Aircraft                                        Cresco 750 VH-KPY

COMM
Magnetometer Tail                  Geometrics G822A Cesium Vapour

COMM
Magnetometer Resolution                                  0.001 nT

COMM
Magnetometer Compensation       RMS AADCII operating in real time

COMM
Magnetometer Sample Interval                           0.1 second

COMM
Data Acquisition                       Geo Instruments Model 2000

COMM
Data Recording                                   PCMIA Hard Drive

COMM
Spectrometer                                    Geometrics GR-820

COMM
Crystal Size                                33.6lt downward array               

COMM
Spectrometer Sample Interval                           1.0 Second

COMM
Flight Path Record                        VHS Colour Video System

COMM
GPS Navigation System                  Novatel 3151R GPS Receiver

COMM

COMM
AIRBORNE SURVEY SPECIFICATIONS:

COMM
-------------------------------

COMM
Flight Line Direction            :             090 - 270 degrees

COMM
Flight Line Separation           :                    200 metres

COMM
Tie Line Direction               :             000 - 180 degrees

COMM
Tie Line Separation              :                   2000 metres

COMM
Terrain Clearance                :               80 metres (MTC)

COMM


COMM
Survey flown                     :                 December 2000

COMM
Kevron Geophysics job number     :                          1585

COMM


COMM


COMM


COMM
Data are in UTM Grid Zone  55

COMM


COMM


COMM
GPS navigation data differentially corrected real time

COMM
using Fugro Omnistar.

COMM


COMM
Boundary Co-ords

COMM


COMM
353842,5341182

COMM
375113,5341182

COMM
375113,5315182

COMM
371113,5315182

COMM
375113,5293182

COMM
380113,5293182

COMM
380113,5276182

COMM
392931,5276182

COMM
395113,5270182

COMM
395113,5266182

COMM
391113,5250182

COMM
391113,5232182

COMM
389613,5232182

COMM
385113,5238582

COMM
377113,5238582

COMM
372513,5248582

COMM
361113,5277182

COMM
356113,5277182

COMM
356113,5282182

COMM
347613,5327782

COMM
354613,5327782

COMM
353842,5341182

COMM


COMM
MAGNETIC CORRECTIONS:

COMM
--------------------

COMM
Diurnal variations removed.

COMM
IGRF (2000) updated to 2000.98 removed.

COMM


COMM    ELEVATION DATA:

COMM    ---------------

COMM    Elevation was calculated by subtraction of the radar altimetre from the gps height. 

COMM    Tie line and micro levelling has been performed.

COMM    AUSGEOID 98 nval geoid elipsoid separation values subtracted to achieve AHD.

COMM

COMM

COMMRADIOMETRIC CORRECTIONS AND COEFFICIENTS:                                      

COMM----------------------------------------                                       

COMMData has been corrected for aircraft and cosmic backgrounds.                   

COMMHeight corrected to a constant datum of 80 metres,                             

COMMminimum height of 30 and a maximium of 300 metres.                             

COMMData has also been corrected for radon using Minty's (1996 -Alt Method B)                

COMMand corrected for channel interaction.                                         

COMM                                                                               

COMMRAW CHANNELS REFERED TO IN DFN FILE HAVE BEEN DEAD TIME CORRECTED AND ENERGY CALIBRATED

COMM                                                                               

COMMRAW_TOTAL_COUNT 
=
DEAD TIME CORRECTED TOTAL COUNT

COMMRAW_POTASSIUM 
=
DEAD TIME CORRECTED POTASSIUM

COMMRAW_URANIUM 
=
DEAD TIME CORRECTED URANIUM

COMMRAW_THORIUM  
=
DEAD TIME CORRECTED THORIUM

COMM                                                                               

COMM                                                                               

COMM                                                                               

COMMAIRCRAFT CALIBRATION COEFFICIENTS:                                             

COMM                                                                               

COMM                                                                               

COMM                  Tot.Count    Potassium   Uranium     Thorium                 

COMMArcft Bkg            26.53        4.460       0.06        0.28                  

COMMCosmic Bkg            0.753       0.04301    0.03662     0.02813                

COMMHeight Attn         -0.006658   -0.008973   -0.004886   -0.007302            

COMM                                                                               

COMMSTRIPPING RATIOS:                                                              

COMM----------------                                                               

COMM

ALPHA

0.279689                                           

COMM

BETA

0.446457                                           

COMM

GAMMA

0.878964                                           

COMM

A

0.076869                                           

COMM

B

0.007528                                           

COMM

G

0.007072         

COMM

COMM

COMM                                                                               

COMMSENSITIVITIES 80 metres (counts / unit concentration):                         

COMM------------------------------------------------------                         

COMM                                                                               

COMM

Potassium
170.49                                             

COMM

Uranium

  5.31                                             

COMM

Thorium

 12.83                                             

COMM

Total Count
 35.51                                             

COMM---------------------------------------------------------------------          

COMM


COMM



COMM



COMM
LOCATED DATA FOR RADIOMETRICS IN ASCII FORMAT - 1.0 second 

COMM
---------------------------------------------------------------------

COMM


COMM
Logical Record Length: 335 bytes

COMM

Number fields: 31

COMM
                           Name: field width format-C SUSstring

COMM
                        LineName [  1]    12  %12.12s '-'

COMM
                        LineDate [  2]     8    %8.8s '-'

COMM
                        fiducial [  3]    11   %10.0f '   -9999999'

COMM
                   flight number [  4]     5    %4.0f ' -999'

COMM
                    time hh dddd [  5]    10    %9.5f ' -9999999.'

COMM
                   agd66 easting [  6]    11   %10.2f ' -9999999.0'

COMM
                  agd66 northing [  7]    11   %10.2f ' -9999999.0'

COMM
               gda mga55 easting [  8]    11  %10.2lf ' -9999999.0'

COMM
              gda mga55 northing [  9]    11  %10.2lf ' -9999999.0'

COMM
                      agd66 long [ 10]    13  %12.7lf ' -9999999.000'

COMM
                       agd66 lat [ 11]    13  %12.7lf ' -9999999.000'

COMM
                      wgs84 long [ 12]    13  %12.7lf ' -9999999.000'

COMM
                       wgs84 lat [ 13]    13  %12.7lf ' -9999999.000'

COMM                           magnetics [ 14]    11   %10.3f ' -9999999.0'

COMM           deadtime corrected cosmic [ 15]    13   %12.3f ' -9999999.000'

COMM        deadtime corrected potassium [ 16]    13   %12.3f ' -9999999.000'

COMM          deadtime corrected uranium [ 17]    13   %12.3f ' -9999999.000'

COMM          deadtime corrected thorium [ 18]    13   %12.3f ' -9999999.000'

COMM      deadtime corrected total count [ 19]    13   %12.3f ' -9999999.000'

COMM             final potassium percent [ 20]    13   %12.3f ' -9999999.000'

COMM                   final uranium ppm [ 21]    13   %12.3f ' -9999999.000'

COMM                   final thorium ppm [ 22]    13   %12.3f ' -9999999.000'

COMM               final total count nGh [ 23]    13   %12.3f ' -9999999.000'

COMM                        air_pressure [ 24]     8    %7.2f ' -999999'

COMM                        temp degrees [ 25]     8    %7.2f ' -999999'

COMM                               humid [ 26]     8    %7.2f ' -999999'

COMM                          stp height [ 27]     8    %7.2f ' -999999'

COMM                             rad alt [ 28]     8    %7.2f ' -999999'

COMM                            baro alt [ 29]     8    %7.2f ' -999999'

COMM                          gps height [ 30]     8    %7.2f ' -999999'

COMM                           elevation [ 31]     8    %7.2f ' -999999'

COMM

COMM

COMM

COMM

COMMDATA RANGE:

COMM-----------

COMM

COMMTraverse Lines 10011 - 15481

COMMTie Lines 910013 - 910261

COMM(complete survey area)

AREA  F  MAGNETICS

COMM
 Kevron Geophysics Pty. Ltd.

COMM
 ---------------------------

COMM
 

COMM
GRIDDED DATA:

COMM
-------------

COMM
Area  : WTRMP Area F

COMM
Company Flown by:   Kevron Geophysics Pty. Ltd.

COMM
Company Flown for:  Tasmanian DIER

COMM
Company Processed:  Kevron Geophysics Pty. Ltd.

COMM


COMM
AIRBORNE SURVEY EQUIPMENT:

COMM
--------------------------

COMM
Aircraft                       Rockwell Aerocommander 500S VH-KAC            

COMM
Magnetometer                          Scintrex CS-2 Cesium Vapour              

COMM
Magnetometer Resolution                                  0.001 nT              

COMM
Magnetometer Compensation         RMS AADC operating in real time              

COMM
Magnetometer Sample Interval      0.1 seconds (approx 7.0 metres)              

COMM
Data Acquisition                                        RMS DAS-8              

COMM
Data Recording                                          Hard Disk              

COMM
Spectrometer                                    Exploranium GR820              

COMM
Crystal Size                                33.6lt downward array               

COMM
Spectrometer Sample Interval       1.0 Seconds (approx 70 metres)               

COMM
GPS Navigation System                    Ashtech XII GPS Receiver               

COMM


COMM
AIRBORNE SURVEY SPECIFICATIONS:

COMM
-------------------------------

COMM
Flight Line Direction            :             090 - 270 degrees

COMM
Flight Line Separation           :                    200 metres

COMM
Tie Line Direction               :             000 - 180 degrees

COMM
Tie Line Separation              :                   2000 metres

COMM
Terrain Clearance                :               120 metres (MTC)

COMM


COMM
Survey flown                     :                  January 2001

COMM
Kevron Geophysics job number     :                          1585

COMM


COMM


COMM


COMM
Data are in UTM Grid Zone  55

COMM


COMM


COMM
GPS navigation data differentially corrected real time

COMM
using Fugro Omnistar.

COMM


COMM
Boundary Co-ords

COMM


COMM
357000,5483000

COMM
360000,5483000

COMM
400000,5471600

COMM
525000,5471600

COMM
525000,5465400

COMM
519000,5460000

COMM
489000,5460000

COMM
445000,5446000

COMM
445000,5443600

COMM
435000,5443600

COMM
393500,5462400

COMM
393500,5465400

COMM
357000,5477000

COMM


COMM
MAGNETIC CORRECTIONS:

COMM
--------------------

COMM
Diurnal variations removed.

COMM
IGRF (2000) updated to 2001.02 removed.

COMM


COMM


COMM



COMM
LOCATED DATA FOR MAGNETICS IN ASCII FORMAT - 0.1 second 

COMM
---------------------------------------------------------------------

COMM


COMM
Logical Record Length: 254 bytes

COMM

Number fields: 24

COMM
                           Name: field width format-C SUSstring

COMM
                        LineName [  1]    12  %12.12s '-'

COMM
                        LineDate [  2]     8    %8.8s '-'

COMM
                        fiducial [  3]    11   %10.0f '   -9999999'

COMM
                   flight number [  4]     5    %4.0f ' -999'

COMM
                    time hh dddd [  5]    10    %9.5f ' -9999999.'

COMM
                   agd66 easting [  6]    11   %10.2f ' -9999999.0'

COMM
                  agd66 northing [  7]    11   %10.2f ' -9999999.0'

COMM
               gda mga55 easting [  8]    11  %10.2lf ' -9999999.0'

COMM
              gda mga55 northing [  9]    11  %10.2lf ' -9999999.0'

COMM
                      agd66 long [ 10]    13  %12.7lf ' -9999999.000'

COMM
                       agd66 lat [ 11]    13  %12.7lf ' -9999999.000'

COMM
                      wgs84 long [ 12]    13  %12.7lf ' -9999999.000'

COMM
                       wgs84 lat [ 13]    13  %12.7lf ' -9999999.000'

COMM
                         raw_mag [ 14]    11   %10.3f ' -9999999.0'

COMM
                        comp_mag [ 15]    11   %10.3f ' -9999999.0'

COMM
             mag dnl igrf gammas [ 16]    11   %10.3f ' -9999999.0'

COMM
                       mag level [ 17]    11   %10.3f ' -9999999.0'

COMM
                  diurnal gammas [ 18]    11   %10.3f ' -9999999.0'

COMM
                     igrf gammas [ 19]    11   %10.3f ' -9999999.0'

COMM
                             1vd [ 20]    12   %11.7f ' -9999999.00'

COMM
                         agc 1vd [ 21]    12   %11.7f ' -9999999.00'

COMM
                         rad alt [ 22]     7    %6.1f ' -99999'

COMM
                        baro alt [ 23]     7    %6.1f ' -99999'

COMM
                    wgs84 height [ 24]     7    %6.1f ' -99999'

COMMDATA RANGE:

COMM-----------

COMM

COMMTraverse Lines 10011 - 12000

COMMTie Lines 90010 - 90850

COMM(complete survey area)

COMM

APPENDIX 9
EQUIPMENT TECHNICAL SPECIFICATIONS

TECHNICAL EQUIPMENT

1.2 Details of the specifications and performance of the following major items of technical equipment are included in this Document:

· Geometrics Caesium Vapour Magnetometer G-822A

· RMS AADCII
· Geometrics G-856 Proton Precession Magnetometer (Base Station)
· Exploranium Gamma-Ray Spectrometer GR-820
· Ashtech XII Ranger Receiver
· DAS8 Data Acquisition System 
· RMS GR33A Graphic Recorder
· Rosemount 1214M Mini Barometric Altitude Transducer
· Rosemount 22000 Series Outside Air Temperature (OAT) Sensor
· Sperry AA200 Series Radio Altimeter System
SPERRY AA-200 SERIES RADIO ALTIMETER SYSTEM
DESCRIPTION AND OPERATION

1.1
Physical Description
The AA-200 Series Radio Altimeter System consists of a number of components which may be formed into separate radio altimeter systems providing various levels of capability and differences in displays.  The components are shown in Figure 1-1.  The AA-200 Series is broken down into the AA-210, AA-215, AA-220, AA-230 and AA-235 system classifications.  Table 1-1 lists the different configurations (or combinations of components) which are available within the family.  The configuration selected depends on the application and the user’s requirements, as determined by (1) the NOTES column of Table 1-1, (2) the leading particulars of the receiver/transmitters and indicators, listed in tables 1-2 and 1-3, and (3) interface information given in paragraph 1.2.

NOTES:
1.
Each configuration is comprised of two antennas of the 

same type, one receiver/transmitter and one indicator.  If desired, however, dual indicators may be used.

2.
Installation Kit IK-200 consists of r-f cabling, r-f connectors, 

mating connectors for the receiver/ transmitter and indicators, and an indicator mounting clamp.  It is available in five options.  The various installation kit options also provide the appropriate electrically conductive sealing gaskets for the particular antenna types.

1.2
AA-200-to-Aircraft Interface
The standard AA-220 Series antenna is the AT-220, a rectangular shaped unit.  The AT-221 and AT-222 are ARINC round antennas for use in installations where an STC or the engineering data from earlier installation of ARINC systems permit lower installation and certification costs.  The AT-221 differs from the AT-222 only in that the former has a flat face, while the latter has a curved face for fuselage contour in pressurised aircraft.

The AT-223 and AT-225 are round antennas with a curved face which permits mounting where aircraft structural limitations preclude the use of one of the other antennas.

The auxiliary output in either the RT-220 or RT-221 Receiver/Transmitter is used to drive rising runway bars in Sperry HZ-444, HZ-6B and HZ-6F Attitude Director Indicators.  The output will also drive the Collins FD-108 and FD-109, as well as Bendix FD-60 and FGS-70 systems.  The auxiliary output covers the first 500 feet of ARINC 552 characteristics in the RT-220 and the full ARINC 552 characteristics in the RT-221.

The RA-220 Indicator has a servo driven display, while the RA-210, -215, 

-230, and -235 all have meter movement pointers.  The RA-230 and -235, designed for helicopter use, have an expanded scale 0 to 200 feet and maximum range of 1500 feet.  The five indicators are completely interchangeable, both physically and electrically.

The RT-200 or RT-221 Receiver/Transmitter provides a trip switch output for altitudes of 50, 250, 400 (RT-221 only), and 1200 feet, and the RA-XXX Indicators provide a decision height (DH) bus output at the selected DH altitude.  The outputs are grounded at and below the desired altitudes and may be used to drive an audible warning device to alert the pilot when the aircraft reaches these altitudes.  Refer to paragraph 2.6A for details.

1.3
Functional Operation

The AA-200 Series Radio Altimeter System is a high resolution, short pulse radio altitude system designed for automatic continuous operation over wide variations of terrain, target reflectivity, weather and aircraft attitude.  The radio altimeter indicator provides an absolute altitude display from 0 to 2500 feet 

(0 to 1500 feet for the RA-230 and RA-235 indicators), a red warning flag, an integral TEST button for confidence testing, a knob for selecting a decision height (DH), and a DH warning annunciator.  Preset altitude trips within the receiver/transmitter are provided for control of other aircraft systems.

The AA-200 is turned on prior to takeoff and may be left on for the duration of the flight.  At altitudes within the usable range of the indicator, proper system operation is indicated by the absolute altitude indicator needle being in view.  Once the aircraft has flown above the usable range of the indicator, the needle hides behind the mask and the OFF flag remains out of view.  If a failure occurs at any time, the OFF flag appears and obscures the scale in the area of 0 to 100 feet altitude.  Momentary signal loss within the usable range of the indicator will cause the needle to disappear from view temporarily.

The AA-200 may be used inflight to monitor absolute altitude at any altitude up to the maximum range of the indicator, or the pilot may select a warn altitude with the DH SET control and be alerted automatically whenever the aircraft reaches the altitude.  The AA-220 may also be used for displaying ground separation and climb condition during night or instrument takeoffs, as well as indicating ground clearance during approaches.

NOTE:
Refer to supplements to the Aircraft Operating Manual for 



operational characteristics of custom installations.

Pressing the TEST button on the radio altimeter indicator for confidence testing causes the indicator to read approximately 100 feet altitude, and the OFF flag to appear.  If the aircraft altitude is less than the preselected DH, the DH annunciator will light.

NOTE:
Provisions may be made for defeating this TEST feature when 

an autopilot or flight director is being operated in order that these systems will not respond to the simulated DH.  Refer to paragraph 2.6 for details.

TABLE 1-1

AA-200 SERIES RADIO ALTIMETER

SYSTEMS CONFIGURATION

Systems

Designation
Receiver/Transmitter

Type/Part No.
Indicator

Type/Part No.

AA-210
RT-220, 4004437-901 (1,4)
RA-210, 4004444-901 (2,7)


or



RT-221, 4004437-902 (1,5)






AA-215
RT-220, 4004437-901 (1,4)
RA-215, 4014267-901 (2,7)


or
or


RT-221, 4004437-902 (1,5)
RA-215, 4014267-903 (2,6)





AA-220
RT-220, 4004437-901 (1,4)
RA-220, 4007339-901 (2,7)


or
or


RT-221, 4004437-902 (1,5)
RA-220, 4007339-902 (2,6)





AA-230
RT-220, 4004437-901 (1,4)
RA-230, 4004444-902 (3,7)


or



RT-220, 4004437-903 (3,4)






AA-235
RT-220, 4004437-901 (1,4)
RA-235, 4014267-902 (3,7)


or



RT-220, 4004437-903 (3,4)


Numbers in parentheses ( ) refer to notes at bottom of table 1-1.



NOTES:
1.
Primary usage:

Fixed or rotary wing aircraft


2.
Primary usage:

Fixed wing aircraft


3.
Primary usage:

Rotary winged aircraft


4.
ARINC auxiliary output (limited range 0 to 500 ft).



Three preset altitude trips (50, 250, 1200 ft)


5.
ARINC auxiliary output (full range 0 to 2500 ft),



Four preset altitude trips (50, 250, 400, 1200 ft)


6.
Indicator supplied with gray finished bezel


7.
Indicator supplied with black finished bezel




TABLE 1-1.1

ANTENNA CONFIGURATIONS

Designation
Usage




AT-220
Standard rectangular antenna




AT-221
Optional ARINC round flat antenna




AT-222
Optional ARINC round curved antenna




AT-223
Optional truncated round curved antenna used on Cessna Citation aircraft




AT-225
Optional truncated round curved antenna used on Gates Learjet aircraft













TABLE 1-2

RT-220 AND RT-221 LEADING PARTICULARS

Overall max. Dimensions
7.52in. deep, 10.96 in. wide

4.16 in. high




Weight
7.0 lb. max.




Power Requirements
22-31 VDC, 1.5 amps max.




Environmental Conditions





Temperature
-54oC to +55oC continuous operation

-62oC to +71oC storage



Humidity
In excess of 95%




Altitude
Zero to 45,000 ft.




Shock
6G-11 millisec all axis operational;

15G-11 millisec. all axis crash safety




Vibration

(Rigid Mounting)
Constant  excursion of 0.030 in. from 10 to 55 Hz, max. acceleration of 5G; constant acceleration of 5G from 55 to 500 Hz.







Transmitter Characteristics





Modulation Type
Short Pulse




RF Frequency
4.3 GHz




Peak Power Output
70 watts nominal







Receiver Characteristics





Type
Single conversion superhetrodyne




IF Frequency
60 MHz







Aircraft Attitude





Pitch
(20o




Roll
(30o

TABLE 1-2

RT-220 AND RT 221 LEADING PARTICULARS (cont)

Self Test
Self contained “push-to-test” pilot confidence check at all altitudes




Integrity Monitor
Establishes operational status above normal operating altitudes




Operational Altitude 
0-2500 ft




Data Outputs/Accuracy





Precision Output
DC analog voltage (0 - 2500 ft)


Gradient:

Accuracy:
-4.0 millivolts/foot,

0 alt = 0 volt

  0 - 100 ft, (3 ft

100 - 500 ft, (3%

500 - 2500 ft, (4%




Auxiliary Output
RT-220


DC analog voltage (0 - 500 ft )


Gradient:

Accuracy:


Per ARINC characteristic 552,

0 alt = +400 millivolts

  0 - 100 ft, (4ft

100 - 500 ft, (4%


RT-221


DC analog voltage (0 - 2500 ft)


Gradient:

Accuracy:
Per ARINC characteristic 552

0 alt - +400 millivolts

  0 - 100 ft, (4 ft

100 - 500 ft, (4%

500 - 2500 ft, (5%




Altitude Trips
60ma current sink provided at and below trip points indicated below:





Trip Point

  50 ft

 250 ft

 400 ft

1200 ft
Accuracy

(4 ft

(10 ft

(16 ft (RT-221 only)

(60 ft




Output Memory
3 seconds (RT-220, -903 only)




Certification
TSO C87, Environmental Categories AAAAAX

TABLE 1-3

RA-210, RA-215, RA-220, RA-230 and RA-235 LEADING PARTICULARS

Form Factor
3 in. ATI, clamp mounted, 4 in. long

(RA-220, -215, -235 are 4.5 in. long)




Weight
RA-210/230:  1.2 1b

RA-215/235:  1.7 lb

RA-220:         2.50 lb max.




Environmental Conditions





Temperature
-15oC to +55oC continuous operation


-50oC to +71oC storage




Humidity
In excess of 95%




Altitude
15,000 ft




Shock
6G - 11 millisec all axis operational;

15G - 11 millisec all axis crash safety




Vibration
Constant excursion of 0.010 in from 10 to 55 Hz, max. acceleration of 1.5g; and constant acceleration 0.25G from 55 to 500 Hz




Lighting Requirements
RA-210, -215, -230, -235:  28V at 100ma max., or 5V at 250 ma max.





RA-220:  5V at 300 ma max.




Displayed Altitude 

Accuracy (when driven by

RT-220/221)
RA-210

0 - 500 ft:  (5% or 10 ft, whichever is greater

500 - 2500 ft:  (10%

RA-215, RA-220

0 - 100 ft:  (5 ft

100 - 500ft:  (5%

500 - 2500ft:  (7%

RA-230

0 - 200 ft:  (5% or 6 ft whichever is greater

200 - 1500 ft:  (10%

RA-235

0 - 100 ft:  (5 ft

100 - 500 ft:  (5%

500 - 1500 ft:  (7%




TABLE 1-3

RA-210, RA-215, RA-220, RA-230, RA-235 LEADING PARTICULARS (cont)

Decision Height
RA-210, -230:   100, 200, 500 ft

switch selectable

RA-215, RA-220: 0 - 2500 ft continuous

RA-235:  0 - 1500 ft continuous




Certification
RA-220, RA-215, RA-235:   TSO-C-87

Environmental Categories DCAAAX




AUTOMATIC AEROMAGNETIC DIGITAL COMPENSATOR

The AADCII is based on many years of research and development on automatic aeromagnetic compensation by the National Aeronautical Establishment (NAE), a division of the National Research Council of Canada. Following the transfer of  technology, RMS Instruments continued with the development resulting in an instrument which is extremely reliable, capable of accepting the Larmor frequencies of up to four high sensitivity magnetometers and based on a sophisticated compensation algorithm which is extremely robust.

THE SYSTEM

The AADCII is a multiprocessor system that consists of a Front End Interface, Counter and Processor which is a Single Board Computer (SBC) for each Larmor frequency input. The magnetometer sig​nal is oversampled, counted, processed and passed to the main Microcomputer.

The fluxgate reference magnetometer is digitized by a 16 bit A,D converter and then processed by a SBC similar to the Larmor signal.

The Frequency Counter uses a 100 MHz crystal oscillator time base. When more magnetometer sensors are added to the system, the counters use the same 100 MHz crystal oscillator time base elimi​nating drift and maintaining synchroni​zation.

The main microcomputer contains the compensation and system operating soft-ware. Following the processing, the compensated and uncompensated data are available immediately for display and recording.

The AADCII is self-calibrating, making it very simple to operate. Following an initial calibration flight of only a few minutes, the AADCII is immediately providing compensated data. A calibra​tion is only repeated when the magnetic configuration of the aircraft is altered.

CALIBRATION

The self-calibrating AADCII uses a 3-axis fluxgate magnetometer to monitor the aircraft's position and motion with respect to the ambient magnetic field while flying a set of standard manoeuvres of rolls, pitches and yaws in the cardinal headings. During the calibration mode of approximately 6-8 minutes, the posi​tional data together with the magnetome​ter sensor(s) readings are utilized by a sophisticated model to arrive at a solu​tion of approximately 30 terms.

SOLUTION

The solution is a comprehensive mathe​matical model accurately describing the magnetic interference of the moving air​craft. It is available immediately upon termination of the calibration manoeuvres for actual compensation use or for com​parison with other solutions that had been obtained earlier and were stored in memory.

COMPENSATION OR OPERATING MODE

The AADCII automatically enters this mode at power-up and measured values of the total field and gradient (if more than one sensor installed) are corrected for the aircraft interference using the last solution selected. Compensated and un-compensated values of the high sensitiv​ity magnetometers along with the 3-axis vector magnetometer readings are avail​able for display on the front panel, the RS232 serial output port, as well as for the RMS Instruments' GR33A graphic recorder.

OUTPUT DATA

The AADCII can output the data at up to 10 times per second (user selectable) with a bandwidth of 0.9 or 1.8Hz. The output also contains a fiducial number, a clock value and the 4th difference for each magnetometer. The output is user definable with respect to data, serial pa​rameters and data type 

(ASCII or bi​nary).

PERFORMANCE INDICATION

Displays provide statistical data to indi​cate the quality of the calibration ena​bling the operator to evaluate the system performance. The "Improvement Ratio (IR) or effectiveness of the compensation is the ratio of the standard deviations of the signals before and after compensa​tion. These values, in nanoteslas, are shown in the display. Typically, IR val​ues in excess of 10 - 20 are routinely achieved in large and magnetically com​plex aircraft.

Actual data from a Convair 580 aircraft using the AADCII and the DGR33A data acquisition and recording system.
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Rosemount 1241M Mini Barometric Altitude Transducer

Introduction

Rosemount Model 1241M Mini Barometric Altitude Transducer is designed to provide a high level DC output signal proportional to barometric altitude for low altitude aircraft.  Precision air data measurement is provided at a reasonable cost while keeping size and weight to a practical minimum.  The transducer is a solid state flight proved design which operates over an altitude range from 1000 to 15000 feet.

The Rosemount quartz absolute pressure sensor is used in the transducer and provides infinite resolution, superior repeatability, and negligible hysteresis.  These three parameters determine the inherent relative accuracy of the transducer and therefore, establish the sensitivity and responsiveness  of the basic altitude reporting system.  The excellent relative accuracy of the Model 1241M transducer ensures the maintainability of level flight when altitude hold is initiated, and that the system will return precisely to a previously established altitude after the completion of a programmed manoeuvre.

Rosemount transducers use established reliability parts to ensure a dependable operating life.

Design Specifications

· Altitude ranges
Model 1241M provides a high level of DC output signal proportional to the following barometric altitude ranges

· 1241M1         -1000 to 10,000 feet

· 1241M3         -1000 to 15,000 feet

· Output voltage
The Model 1241M altitude transducer is available in either a -10 VDC to +10 VDC output or a 0 to 10 VDC output over the desired altitude range

· Overpressure range
The transducer will withstand static pressure (Ps) of 150% of full scale operating pressure without damage or performance degradation.

Performance Specifications

When discussing transducer performance, an analysis of relative and operating accuracy’s provides a clear representation of the performance expected of the transducer.  A transducer’s basic characteristics include nonlinearly, hysteresis, repeatability and resolution.  A root-sum-squared value of these characteristics is called the static accuracy of the transducer.

· Relative accuracy
Relative accuracy characterises an aircraft’s ability to maintain or return to a given altitude following a flight variation due to a pilot command or influence of an outside disturbance.  The accuracy includes resolution, repeatability and hysteresis errors. 

· Operating accuracy
Operating accuracy is the combination of static accuracy plus calibration tolerances and error due to ambient temperature variations over the calibrated temperature range.  The temperature effects are reduced by Rosemount’s uniquely designed temperature compensation circuits which minimise temperature related shifts in transducer outputs.

· Time constant
The output signal reaches 63% of its final value within 30 milliseconds after application of a step pressure change.

· Warm-up time
The transducer is operation at turn-on (within specification within 6 seconds).  A five minute warm-up time allows for equipment stabilization and is recommended prior to commencement of quality accuracy testing.

· Power supply effect
The output signal change, for a change in the (15 VDC power supply voltage, does not exceed  (0.015% of full scale output per 1% change in the (15 VDC power supply voltage.

· Acceleration and vibration sensitivity
Acceleration and vibration sensitivity of the altitude output signal in the most sensitive axis does not exceed (9 feed/g at sea level and (15 feet/g at 10,000 feet (equivalent to (0.03% of 16 psia full scale pressure per g)

Electrical Specifications

· Input power
The transducer operates form a (15 VDC (10% supply at a nominal input current of 0.025 amperes.

· Output current capability
The output signal will supply current to load impedance’s of 10,000 ohms or higher.

· Output impedance
Less than 10 ohms

· Output signal noise
The altitude signal noise is typically 10 millivolts peak-to-peak.  The maximum noise signal is 20mV peak-to-peak and is limited to the upper portion of the altitude range.

· Input-output isolation
The 15 VDC power return and the output signal return are internally connected.  It is recommended that the 15 VDC return be externally connected to case ground during testing and in actual service to reduce output signal noise to a minimum.

· Insulation resistance
Insulation resistance between all signal and power leads tied together and case ground shall be 100 megohms minimum at 50 VDC.

Environmental Specifications

· Operating temperature range
The transducer is calibrated to meet the performance specifications while operating over the ambient temperature range of -55( to +71(C.

· Vibration
10 g’s, 5 to 2000 Hz

· Humidity
Up to 95% relative humidity

· Shock
The transducer shall withstand a 15 g, 11 millisecond half sine shock pulse while operating.




Mechanical Specifications
· Finish
The transducer’s aluminium enclosure is black anodized per MIL-A-8625.  The mounting plate is coated with a chemical film per MIL-C-5541, Class 3

· Weight
Transducer weight is 6.0 ounces maximum

· Pin designations

· 1

· 2

· 3

· 4

· 5

· 6

· 7

· 8

· 9
15 VDC power

+15 return

-15 VDC power

not used

altitude signal

not used

signal return

not used

case ground

· Mounting
Mounting of the transducer may be accomplished by use of the four mounting holes.

· Nameplate information
Each transducer shall be marked with the following minimum information:  model number, serial number, altitude range, output signal, input power, pin destinations.

GEOMETRICS G-856 PROTON PRECESSION MAGNETOMETER
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A Geometrics G-856 proton precession magnetometer is used to measure diurnal variation of the magnetic field. The base station is positioned away from man-made influences and run continuously throughout the survey flying period with a sampling interval of 5 seconds and a sensitivity of 0.1 nT.

Data are downloaded on to the field processing PC and checked for periods where the variation is unacceptable in terms of the survey specifications.  Data acquired during such times are replaced by undertaking the appropriate reflights.

SPECIFICATIONS G-822A MAGNETOMETER

Operating Principle:


Self oscillating split-beam Cesium Vapor






(non radioactive)

Operating Range:


20,000 to 100,000 nT(g)

Operating Zones:


The earth’s field should beat an angle greater than 10 





degrees from the sensors equator and greater than 10 





degrees
away from the sensor' long axis. Automatic 





hemisphere switching

Heading Error:


+0.25nT

Absolute Accuracy:


( 0.5 Nt (g)  envelope

Output:



One cycle of Larmor frequency =3.498 nT (g),






2 V P- P coupled through the sensor power input

Mechanical:



Sensor 2375 dia 625 long, 12 oz or 339 g






(any orientation in 7 stinger)






Sensor Electronics 25 dia 11 long; 22 oz (623 g)






Cables Sensor to electronics: 82 or 136  long​select  (.14m  




or 2.8 m) with quick disconnect Qn electronic end Longer 




lengths available consult factory






Sensor Electronics to Counter: Up  to 220 ft (70 m)

Operating Temperature:

-30 degrees to + 122 degrees F (35C to+50C)

Storage Temperature:


-48degrees F + to +158 degrees F (45Cto+70C)

.

Altitude:



Up to 30,000 ft  (900m)

Water Tight:



Sealed for up to 2 ft (0.9 m) depth

Power:




-4 t9 32 VOC 0.75 amp at turn-on and 0.5 amp thereafter

Accessories:

Standard:



1.
Power/Larmor coaxial cable (electronics to 






counter) lengths
to be specified spare 0 rings, 






operations manual and carrying case

Optional:



1.
Signal/Power Splitter interface (required when 






sensor/electronics operates without a G 8-22A 






Counter)






2.
Mounting kit for Sensor and driver electronics into 





an aircraft stinger

GEOMETRIC CESIUM MAGNETOMETER MODEL G-822A
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( Highest Sensitivity - 0.0005 nT/ \/HzRMS

( Superior Resolution of the Cesium
  


  Larmor Signal with Earth's Field Tracking

  Rates Exceeding Thousands of nT (y)

  over 0.01 Second Periods

( Airborne, Marine and Vehicle Applications

( Gradiometer Arrays Offering Simultaneous

   operation of up to Four Separate Sensors

The G-822A is designed for all mobile and base station applications where the unique combination of high sensitivity and very rapid sampling and recording of the earth's magnetic field are required for geologic structural analysis, the detection and delineation of target bodies, or magnetic storm activity. The system consists of a cesium sensor with its associated cables and driver electronic package, and a separate high resolution counter. These components may be supplied as a complete package, or separately for integration by the client. The G-822A operates on 24-32 VDC power, uses the non-radioactive form of cesium metal (CS133) and is compatible with all standard digital and analog recording devices.

SPECIFICATIONS G-822A LARMOR COUNTER
Operating Range:


20000 to 100000 nT(g)

Internal System Noise:


Less than 2 pT (standard deviation in the band 






width 0-1 Hz)

Resolution:



1 pT

Accuracy of Compensation:

0.035 nT standard deviation for the entire aircraft 






flight envelope in the bandwidth 0-1 Hz typical

Sample Intervals:


0.01, 0.02, 0.05, 0.1, 02, O.5, 1, 2, 5, 10 seconds or by 





external cycle command (> + 1 V and 1 ms pulse into






6.8 k. Data Is sampled within 1 ms after low to high 






transition)

Outputs:



Analog Port Up to 12 analog channels (3 per sensor: 





coarse, 
fine and 4th or 8th difference) 0 to 10 V range 





updated at 25 Hz rate )






Serial Port RS 232 selectable from 150 to 19.6k  Baud ,
`




software and/or hardware handshake protocol ASCII or 





BCD format selectable






Parallel Port 4 and 8 bit wide byte serial or byte broadside 




modes






Visual Display Alphanumeric display of earth's field 





directly In nT(g) for each sensor installed. 






Message Display Up to 46 display codes corresponding to 




switch positions, system functions and trouble shooting 





aids

Mechanical:



19” rack mount, 17” deep, 19lb (48 cm X 43 cdm, 8kg)

Environmental:


-35( C to + 50( C, Humidity 95% non condensing

Power:



21 to 36 VDC, 110 W  (Single magnetometer)






155 W (Four magnetometer) 

Accessories:



Standard: Cables/connectors operations manual and slide 




rails.

DAS8 Data Acquisition System

Description
The DAS8 is a multiprocessor based data acquisition and recording system which is capable of receiving data from a variety of sources and recording all or selected portions of this data on various media.  A movable keyboard/display is included for operating, programming and monitoring the instrument.  The DAS8 is designed to operate in moderately harsh environments, making it ideally suited for airborne and mobile applications.  The modular approach allows the flexibility of selecting a cost effective system for an immediate specific data acquisition requirement, yet provides for future alteration and expansion as requirements change and grow.

Basic DAS8 Data Acquisition System

RMS4183A Microcomputer module

RMS4185A 32 channel analog input module (plus 6 event inputs)

RMS4526 SCSI Interface module

RMS4137 Digital interface module (20 digit BCD)

RMS4186 Keyboard/Display

RMS4183A Microcomputer Module
The RMS4183A Microcomputer Module (MCM) is a high performance, multi processor controlled module which contains in EPROM, the built-in system software.  The data system is in a multi-processor configuration with the MCM in a supervisory role controlling data transfer functions and timing between the keyboard, other interface modules, and the chart recorder.  The nonvolatile memory for the storing of a program is also located on this module, as well as the CMOS real-time calendar clock with battery backup.  The MCM also has an interface controlled by a separate processor to communicate directly with the GR33A Chart Recorder.  Menus are provided for the configuring of the recorder where the user has the choice of fully or partially controlling the recorder.

RMS4185A Analog Input Module
(Up to 96 channels)

Each microprocessor based Analog Input Module provides 32 different analog inputs, plus 6 TTL.CMOS compatible event inputs, and one pulse input.  The analog inputs are digitised to 16 bit resolution over the range of (10V.  The data is available in 2’s complement form (2 bytes/channel) or can be converted to ASCII (7 bytes/channel) by programming in one of the built-in routines.  Menus are provided for the application of built-in digital filters, the assignment of signals to the Chart Recorder, polarity inversion, etc.

Analog inputs
32 differential (balanced) 1 megohm each input to common 1.4 megohm differential.

Maximum safe input volumes
(20 volts continuous, 75 volts pulsed at 1 msec

Input voltage range
(10 volts

Sensitivity
300 (V

Resolution
16 bits

Accuracy/Linearity
0.07%/0.007% of full scale

Full scale drift
(15 ppm/(C

Crosstalk rejection ratio
DC -89 dB typical, 100 KHz -65 dB maximum

Common mode rejection
DC -60 Hz 1K balanced Rs -89 dB typical, 1K unbalanced Rs -60 dB

Sampling rate
Programmable by scan rate

Event inputs
6 event marker inputs plus remote chart On/Off.  CMOS/TTL compatible, Vmax. = 30V, Rin = 10K ohm, minimum pulse width = 10 msec.

RMS4526 SCSI Interface Module
The SCSI (small computer system interface) provides for the recording of data collected by the DAS8 to be recorded on hard disks, optical disks and tape recorders that are readily available.  This module is totally compatible with the RMS instruments’ HDS60 Hard Disk and Tape Streamer Drive, and the RHD40 Removable Disk Cartridge recording systems.  The data format on these hard drives is MS-DOS compatible making it ideal for those processing data in the PC environment.

Maximum number of drives
2 (1 random access drive - hard disk & 1 sequential device - tape)

Record length
Variable to 4 Kbytes maximum

Buffering
15 x 4 Kbytes

Maximum throughput to recording device.
16 Kbytes/sec

RMS4137 Digital Interface Module
Each digital interface module provides 20 parallel BCD digit inputs or 80 general purpose lines.  The data system provides BCD to ASCII conversions as well as access to the raw data.

· Configurable as 20 BCD or hexadecimal digits, 10 ASCII characters, or 80 general purpose digital lines.

· Data can be externally strobed, or an internal strobe can be programmed from a scan.

· 4 programmable output pulses.

· Traces for the GR33A chart recorder can be defined directly from the input data.

RMS4186 Remote Control Keyboard/Display
The movable keyboard/display is an intelligent unit containing its own micro-processor, communicating via a serial link to the Microcomputer Module in the DGR33A console.  The backlit LCD display provides 2 lines of 80 characters each for system monitoring and programming with the menu driven items.  The keyboard/display is also equipped with a rotary encoded wheel to facilitate cursor positioning, and for scrolling vertically or horizontally through messages which are greater in size than the LCD display window.  During programming, the wheel is also used for scrolling through lists of items for selection.

· Qwerty type keyboard with numeric keypad

· Flywheel cursor positioning and parameter modification

· 5 function keys

· Size 5.25 x 1.75 x 16.0 inches (133 x 44.5 x 406 mm)

· Weight 3 pounds (1.36 kgs)

RMS4272A Smart Serial Interface Module

The microprocessor based Serial Interface Module is a 4-channel synchronous/asynchronous full duplex RS232/RS422 interface with high speed capabilities used to transmit or receive serial data streams.

· Baud rates programmable for each channel; RS232C, 300 - 19.2 Kb; High speed to 61.5 Kb

· Parity/stop bits programmable for each channel

· Programmable preamble for keying received data fields

· Define up to 6 masks for extracting data

· Programmable transmit data list

· Traces may be defined from serial data and assigned to channels on the GR33A chart recorder

ASHTECH XII “RANGER” RECEIVER
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Aircraft navigation is controlled by real-time differential GPS using Ashtech XII “Ranger” receivers in the aircraft with pseudo range corrections obtained through the commercial FUGRO system transmitting via the OPTUS B satellite. The horizontal position of the aircraft is fixed and recorded once per second.  The on-board pilot guidance steering signal is updated once every half second.

Pseudo range information is also recorded every 1 second at both the aircraft receiver and at a base station receiver situated at the crew operations base.   The raw GPS data are differentially corrected post flight using Ashtech PNAV software.

The PNAV software uses the L1 carrier and C/A code observables to achieve 3 dimensional positional accuracies of better than 1 metre over baselines of less than 100 kilometres.

The data is processed both forward and backwards.  For each direction, the best C/A code position is taken as a starting point, with subsequent Kalman filter action allowing rapid convergence of the integer ambiguities.

Weighted least-squares adjustment, using the intermediate results from the two “dimensional” passes, is used to derive the final position for each epoch.

In order to facilitate rapid recovery from cycle-slips and “losses of lock”, the Kalman filter parameters are optimised for aircraft motion.

GR33A  GRAPHIC RECORDER
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RMS4450 Waveform and Transient Digitizer

This feature provides up to 512K bytes of memory (256K standard) for the capturing of transient and high frequency data. The digitizer functions in conjunction with the RM54185A Analog Input Module.

Features

(
Variable sampling rate up to 31kHz (32 microsec.)

(
Effective chart speed extended to approximately 8000 mm/sec.

(
1, 2, 4 or 8 channels can be digitized.

(
Memory can be segmented into 1,2, 4 or 8 sections allowing successive events to be stored and later 
plotted simultaneously.

(
Simultaneous plotting during capture mode

(
Variable pre-trigger and post-trigger lengths

(
Data in memory can be plotted in a preview or compressed mode.

· 
Selected memory areas can be plotted to a max. of 125 microsec./mm.

· 
Chart annotation indicating the trigger point as well as a time graticule

( 
Total or partial transmission of the memory via the R5232 serial port

Specifications

Resolution and accuracy: 12 bits
Triggering: - External Event,

Input Range: + 1OV
 External Computer Command,


- Variable Set Point

 No. of
                Sampling
Freq.
          Effective
          Digitizing

Channels
              Rate
                Response
  Chart Speed
           Time


1
31.25 KHz
3125 Hz
7937 mm/sec         8.4 sec


2
6.41 KHz
641 Hz
1628 mm/sec
20.4 sec


4
2.55 KHz
255 Hz
648 mm/sec
25.7 sec


8
1.31 KHz
131 Hz
332 mm/sec
25.1 sec

GR33A RECORDER SPECIFICATIONS
MODELS





GR33A-1    23-32 VDC


GR33A-2    110 or 220 VAC

                    + 20%, 47-440 Hz


GR33A-3    12 VDC





STANDARD ACCESSORIES
Users Guide, all mating connectors, and two rolls RMS2030 recording paper




RECORD





Size
12.4in. (315mm) record on 12.625inc. (321 mm) paper

Signal Traces:
Up to 32 user defined with no excursion restrictions.  Alphanumeric and Graphics capability

Resolution
100 x 200 dots/in. (( 4 x 8 dots/mm)

Recording Method
Thermal array technology consisting of 1240 individual 

0.008in. (0.2mm) printing elements on 0.01in. (0.254 mm) centres




PAPER TRANSPORT





Paper Viewing Area
3.3in. (84 mm) using internal take-up spool, 5.3in. (134.6mm)


using RMS3307 Writing Platen




Drive Mechanism
Roller type, driven by crystal controlled stepper motor with an internal take-up spool




Paper Speed
800 speeds (programmable in./sec or mm/sec.) up to 0.230 in./sec. In 0.001 in./sec. Increments are 8.00 mm/sec. in 0.01 mm/sec. increments.  Paper speed may also be determined by a host computer, external variable frequency or by any analog channel of the optional RMS4185A Analog Input Module.




Paper Advance
Paper may be advanced at 1 in./sec. (25.4 mm/sec.)without printing.




Paper Level
4 segment LED bargraph paper level indicator using solid state level sensor




SERIAL DIGITAL INTERFACE
Two RS-232C ports, one of which is configurable for 20 mA. Current loop, 8 data bits with programmable parity, RTS (request to send) and CTS (clear to send) handshake lines




Data Rate
Programmable, 300 to 9600 baud 




Connector
Two DE-9P (9pin) located on the rear panel




PARALLEL DIGITAL INTERFACE
8 input lines, 8 output lines, active low or high input strobe, active low output strobe, active low and high Busy outputs, all TTL compatible




Connector
DB-25P (25 pin) located on the rear panel







BURN-IN-TESTING
12 hours at 0oC to 50oC




INSTALLATION





Size
Rack mountable, 19.0 x 5.25in.  (482.6 x 133.4mm).  Overall depth 19.3in. (490mm), extending 17.5in. (455mm) behind mounting surface




Weight
24.5lbs. (11.2kg) excluding options




POWER REQUIREMENT
Less than 100 watts typical




ENVIRONMENT





Operating Temperature
0oC to +50oC




Storage Temperature
-40oC to +60oC




Extreme Operating Temperature
-20oC to +55oC




Humidity
5% - 95% non-condensing




Altitude
to 50,000 feet (15,228m) (GR33A-1)



MTBT
8900 hours

Per MIL-HDBK-217C

Environment:  Airborne transport inhabited

Ambient Temperature:  +35oC, Temp. rise 5oC




EMI
Per MIL-STD-461A




VIBRATION
10 cycles of 6 hours cycles, each cycle consists of 4 hours at +40oC with 10 minutes of vibration at 1g.  60 Hz every hour and one hour cold cycle to 0oC




EXPLORANIUM MULTICHANNEL GAMMA-RAY SPECTROMETER

MODEL GR-820
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Exploranium GR 820 Gamma-ray Spectrometer

Detector Controller

· Maximum number of crystals 16.  Software selectable between up and down channels.

· Each crystal has individual pole-zero cancellation, Semi-Gaussian shaping and an advanced base-line restorer.

· Continuous, individual-crystal, spectrum analysis ensures optimum system stabilisation and resolution, achieved by the use of a sophisticated Gaussian curve fitting algorithm for centroid analysis of the selected stabilisation peak.

· High energy cosmic pulse rejection.

· Accurate pile-up rejection for simultaneous pulses allows qualitative gamma-ray spectrum analysis almost independent of system count rate.  Special circuitry analyses for pulse pile-up and permits only detector signals from single events to be analysed.  Simultaneous events in adjacent crystals are summed to reduce the Compton effect.

· Residual pulse pile-up at 100,000 counts/sec. - less than 2%.

Analog to Digital Converter (ADC)
· Type
Wilkinson ram - 50MHz

· Linearity
Integral: less than 0.2%

Differential: less than 1%

· Average system dead time
Less than 5 microseconds/pulse

· Live time channel
Actual system live time output with digital data allowing post correction of system dead-time to an accuracy of .1%

· Number of channels
256 for down detector

256 for up detector

512 channel option

· Maximum number of counts/ channel
65,535 (16 bit)

· Lower threshold
Software selectable from - channel 2 - 50 in 1 channel steps

· Upper threshold
3 MeV

· ADC offset
Software selectable

· Cosmic channel
All pulses above 3 MeV are summed and recorded in the Cosmic channel as a direct measure of cosmic ray activity.

· Maximum input countrate
100,000 counts/sec.

System Outputs
· Visual Display - Front panel 640 x 200.  Electroluminescent high contrast graphics display allows full spectrum display, system set-up and various parameter monitoring functions.  In the Spectrum display mode, ROI selection and cursor in Channel Number or keV.

· Automatic Channel Number to energy level conversion compensates for the non-linearity of the sodium iodide detector light output.

· Keyboard - Front panel 21 button keyboard for easy operator control.

· Fully menu driven system operation.

· Digital outputs 

· RS-232C pot - 1200 to 19200 BAUD - full handshaking- IEEE-488 interface - talk or talk/listen mode.  Selectable address as unit 1 to 15.

· 8 bit parallel - “Geometric GR-800” compatible- 8 bit parallel - Centronics or Intel 8255 compatible.

· Digital data outputs formats- Header with serial number, real time clock, detector configuration, sample time, live time, cosmic    channel, resolution (FWHM), CHECKSUM and 8 ROI’s (Window data)

· Header + 256 channels down spectrum data

· Header + 256 down and 256 up spectrum data.

· Remote control of sampling on any of the digital ports (RS-232/IEEE-488 or Parallel)

· Analog outputs

· 4 channels of ROI data selectable from the keyboard

· 0 - 10V output (10 bit resolution)

· Scaling set from the keyboard

· Output data may be in raw or stripped counts using internally stored constants.

Miscellaneous
· Regions of Interest (ROI)
· 8, selectable by keyboard with upper and lower limits individually set over the entire spectrum.

· First 4 ROI available for digital and analog output

· Second 4 ROI available only for digital output 

· System Resolution
Detector resolution is automatically computed for each crystal (and summed crystals) during peak analysis and displayed for operator monitoring when required.  A user adjustable maximum level automatically alarms if exceeded.

· System Test
At power on a full system test of all peripherals is performed including; Lithium back-up battery; system RAM memory; display handshaking; system configuration (options installed); detectors selected checked via ADC analysis; peripheral handshaking response etc

· Configuration Menu
Allows selection of number of detectors in use, confidence levels for gain analysis, selectable output configuration for analog and digital data and various special display/monitoring functions.

· Maintenance
Full set of special menus allows user to test and calibrate many system functions.

· Remote Maintenance
Optional unit permits connection of the GR-820 directly from its remote location to Exploranium’s service department computer via telephone link to allow factory engineers to analyse system problems and advise on correct solutions (Future).

· Mechanical
19” (W) x 5.25” (H) x 15” (D), weight, 18 lbs 

· Power
28V - 1 amps

Detectors

· Specially designed hi-impact polystyrene cases using low background material formulated for minimum signal attenuation.

· Full thermal and internal shock protection allows units to be directly mounted to vehicle floor.

· Very low noise high voltage power supply in each pack.

· Preamplifier with special signal processing for signal optimisation.

· Power to detectors only 28V - all other voltages are generated internally.

· GPX - 1024
Crystals - 4 each 4” x 4” x 16”

Total volume - 1024 cu ins - 16.7 L

Dimensions - 27.85” x 19.5” x 7.2”

                    -70.7 x 49.5 x 18.3 cms

Pack weight - 175 lbs, 80 kgs

Ship weight - 230 lbs, 105 kgs

Power - 28V 0.5A - 3 pin connector

Signal - 4 individual BNC outputs

· GPX-1024/26
Crystals - 5 each 4” x 4” x 16”

Volume - Down - 1024 cu ins - 16.7 L

              - Up - 256 cu ins - 4.2 L

Dimensions - 27.85 x 19.5 x 11.25 ins

                    - 70.7 x 49.5 x 28.6 cms

Pack weight - 214 lbs - 97 kgs

Ship weight - 284 lbs - 129 kgs

Power - 28V 0.5A - 3 pin connector

Signal - 5 individual BNC outputs

OmniSTAR Reference Guide

Omnistar Demodulator Systems

OmniSTAR refers to Starfix applications of the OPTUS satellite to communicate RTCM corrections for use with GPS systems.

The Omnistar systems are configured and tested using the Perth base station and generally the only configuration setting to be made by the user is to select their nearest Remote Site (Reference Station) and possibly change the Data Rate from 9600 to be compatible with the GPS unit.  The user should provide:

(1) a reliable DC power supply

(2) installation of the antenna and

(3) connection to their GPS unit

Advice will be provided for any queries or uncertainties with the instructions of the reference guide.

1. Antenna Systems
The Omnistar demodulator receives data from the transponder on the OPTUS satellite via its antenna.  The frequency of the transmission is around 1.5 Ghz.  The satellite is positioned over the equator, North East of Australia and casts a footprint over the entire continent and it’s territorial waters.  Ideally the antenna should have a clear view of the sky in the direction of the satellite.  It is possible to test the Omnistar indoors with the antenna next to a window and with a clear view of the sky in the direction of the satellite.  The elevation of the satellite varies from around 30 degrees on the West coast to 65 on the North east coast of Australia and the azimuth from 70 degrees in the West to 15 in the East.  Refer to the contour map of Elevation and Azimuth.

Omnistar systems are supplied with either:

(1) a whip antenna and LNA box

(2) a plate antenna which has the LNA built in

The LNA is an amplifier which is powered from the demodulator through the RF connector.  The LNA will be damaged if it is connected the wrong way round and power is applied to its RF input.  The plate antenna is small and in most cases physically more convenient than the whip antenna but probably has a lower reception in fringe areas of the satellite footprint.  The 

whip antenna must be kept vertical and has an adjustment on its tip which should be made while observing the Power value during reception, to maximise the gain for locations of different latitude.  The plate antenna is kept flat but the gain may be improved at low latitudes by tilting it slightly towards the satellite.

The antenna system is connected to the demodulator RF socket y a coaxial cable.  The mark II demodulators have a female N type bulkhead connector.  The RF signal strength is maintained by keeping the RF cable runs as short as possible and ensuring that all connectors are secure and protected from dirt and moisture with tape.  As the RF cable carries both power and RF signal, a damaged cable may lead to a power short in the demodulator.

Some LNA boxes have been fitted with a filter between the antenna port and the LNA.  This causes a small loss in signal gain but blocks interference from radiation sources such as radar or microwaves which can cause the OmniStar to lose reception.

2. Applying power
Although the OmniStar can operate from a range of DC volts it is most convenient to use a 12 volt battery supply.  The power cable is marked “Brown to positive 12 volts”and the blue wire connects to negative.  At 12 volts the current drain is about 1 Amp which includes the power drawn by the LNA.  The power cable is terminated with a 3 pin military style power connector in which pin-C is positive, B is negative and pin-A is not connected.  For a vehicle installation the cigarette lighter socket can be used.  Most vehicles have a positive centre pin but polarity should be checked with a meter.  For backpack or shoulderbag configurations, sealed lead acid batteries are a convenient power source.  A 7 Amp-Hour battery will provide several hours use and will require a low current (less than 1 Amp) charge for several hours.

Most handheld GPS units will require external power for extended use, once the data port is enabled.

The OmniStar unit gets warm while operating, so it should not be mounted on a vehicle dash where it may cook in hot weather.

The terminals of portable batteries must be covered to prevent a short and cause a power surge.  The OmniStar has an internal fuse but it is not readily accessible and if it is blown it would be safer to exchange the unit than remove the covers and risk further damage.  A few units damaged by power surges have lost their configuration and required the settings to be re-installed.

3. Checking the reception
The OmniStar demodulator is configured to tune to the OPTUS signal by setting the nominal IF frequency in the Channel Selection menu to 73993000 Hz.  A few other settings are set for OPTUS reception : Symbol Rate = 2438, in the Channel Selection menu and Down Converter = 3, in the Maintenance menu.

These settings are made :

(1) via a computer connected to the Command port

(2) by the front panel buttons

The 4 outer buttons are for selecting a menu and fields within each menu titled : Current Readings, User Settings, About Maintenance, Remote Sites and Channel Selection.  The centre button must be pressed to confirm an input.

The first stage in operating the OmniStar system is to get a reception of the OPTUS signal.  The next stage is to output compatible data to the GPS.  Once the antenna is installed and positioned correctly and the demodulator has been configured, reception should occur within a few minutes of a cold start.

The indicators of reception to observe on the front panel are :

(1) sectors of the 8 segment bargraph darken

(2) the status sequence goes from “SCAN”through “SYNC”to “RECV

(3) “the Service ID = x2873 in the Current Readings menu

To observe the Power value in the Current Readings menu, upon power on, press the bottom button then the right button.  This gives an indication of the signal strength.  From a cold start, Power = -212 dB and the absolute value decreases steadily to around –35 dB when receiving.  A Power value which remains around –60 dB is indicative of a reception failure and checks should be done on the antenna and demodulator.  Next try from a different location for a better reception.

While the OmniStar unit is receiving data from the satellite, it is possible to send configuration commands and messages from the Network Control Centre in Perth.  This feature is useful if the demodulator is not configured correctly but still receives.  The user should advise the NCC of the serial number to selectively command the unit and by phone after the transmission to confirm the transfer.

The frequency set in the Channel Selection menu is a starting point for the Omnistar to scan the frequency band for the OPTUS signal.  The actual frequency as displayed in the Current Readings menu may vary by hundereds of Hz as there will be a drift in the electronics as the unit warms up and  ages.  If the observed frequency is entered into the Channel Selection menu to the nearest 1000 Hz (ending in zero’s) the unit may lock on faster next time it is switched on.

4. Checking the data output
Data is transmitted from the 9 pin Data port on pin 2 with pin 5 as ground.  The data standard is RTCM 104 Version 2.  Data will only output if a remote site has been selected.  For OmniStar users RTCM has been configured in the User Settings menu.  The other options of RAW or WADS have been removed as the GPS would not interpret them.  If more than one Remote Site is selected the GPS may not interpret the RTCM message.

Press the following buttons to select only one Remote Site :

1. At the prompt “Toggle all Sites Off”press the centre button

2. Use the right button to page through the Remote Sites until the desired one appears; press the top button to toggle it ON

3. Press the centre button to enter the selection

4. Use the left button page back then exit from the menu

The Data Rate or Baud Rate can be selected in the User Settings menu.  The parity is set at 8,n,1 (8 data bits, no parity, one stop bit).  No data will be output if the Expiry date has lapsed.  Upon request this can be extended and the process can be done by sending a message from the Network Control Centre while the OmniStar is receiving.

Most GPS units indicate when corrections are being received but often the indicator is cryptic and has a delay of as much as 30 seconds on some models.  The data cable supplied has a male 9 pin connector on both ends but should be connected the correct way round, as labelled.  Pin 2 at the OmniStar end is wired to pin 3 at the GPS end while pin 5 is wired to pin 5 at each end.  Generally when the Service ID = x2873 in the Current Readings menu the RTCM data is being extracted from the signal.  The OmniStar Data port can be tested.  The best tool is a notebook PC connected to the data port and running a program which displays the RTCM message.  The connecting cable should have a 9 pin male connector for the OmniStar and a 9 pin female for the PC coms port.  Pins 2, 3 and 5 should be connected straight through.  At Fugro, a test program called RTCMCOM1.EXE may be used to display the RTCM message, however, the raw RTCM string can be displayed using many available communications programs such as PCPLUS or TELIX etc.

The burst of RTCM data which occur approximately every 2 seconds can be indicated by several means.  A set of test lights flash when the data passes.  Another indicator is the flicker of the needle of an analogue voltmeter set on the 10v range connected between the pins in the correct direction.

5. Contacts
The Perth Network Control Centre is attended 24 hours a day, every day.  The direct phone number is (09)9321-0284 and fax (09)9321-0285, otherwise Fugro Starfix’s reception on (09)9322-5295.

6. Dimensions
Omnistar Demodulator :
width
=
145mm

length
=
265mm

height
=
45mm

Power consumption is about 1 Amp at 12 volts

The gross weight of the packaged demodulator is less than 3 kg

The Plate Antenna Model A-1559 95/D55CS:
diameter
=
115mm

thickness
=
15mm

RF connector 
:
N type female bulkhead

The Whip Antenna Model 9259-820
height
 
=
945mm

attached cable
=
480mm with RF connector

TNC type male

mounting  bolt 5/16 USA thread

LNA box Mark II
length
=
260mm

height 
=
40mm

width
=
50mm

RF input connector : TNC female bulkhead

RF output connector : N type female bulkhead

The basic OmniStar system comprises :

(1) the demodulator (2) antenna (3) RF cable (4) power cable (5) data cable

Accessories can be supplied or souced for antenna mounts, batteries, chargers, special cable runs, backpacks, data tester etc.

Present Remote Sites, Reference Stations :
1-Perth  2-Karratha 3-Darwin  4-Townsville  5-Brisbane  6-Melbourne  7-Adelaide  8-Kalgoorlie  9-New Plymouth  18- Bathurst

Rosemount 22000 Series Outside Air Temperature (OAT) Sensor

introduction
Rosemount has been at the forefront of temperature sensing technology for over two decades.  The Rosemount Total Temperature is renowned for accuracy, speed of response and robustness.  The Model 22000 Series Shielded Outside Air Temperature Sensors have been designed in that same tradition for aircraft operating in the lower speed range.  This series of sensors is particularly suitable for light aircraft, helicopters and commuter aircraft which operate at speeds up to Mn 0.6.

To measure accurate outside air temperature it is necessary to employ a housing which prevents the direct impingement of contaminants upon the detector.

At the rear of the body, the air intake allows air to flow in a reverse direction internally within the sensor, exhausting through the side vent holes.

In operation, the air flows over the outside of the aerofoil shaped body generating a low pressure in the area of the side vent holes.

This configuration yields the following benefits:

1.
The change in direction of flow at the rear of the sensor causes centrifugal separation of airborne contaminants.

2.
The shielded detector prevents inaccurate sensing due to evaporative effect of accreted free water.  Although the housing is not de-iced, its profile has been designed to minimise ice accretion.

3.
The shielded detector continues to operate in conditions below 0OC because it is not exposed to ice build up.

4.
The housing protects the detector from impact damage and acts as a shield to reduce errors from direct and reflected solar radiation.

AEROTHERMAL PERFORMANCE

Temperature Range:
-62o to +85oC.

Pressure Range:

Sea Level to 50,000ft (15,250m).

Self Heating

The error due to self heating shall not exceed 0.04oC/mW in a airstream of 100 knots at sea level.

Response Time

The time taken for the sensor to register 63% change of a step change in an airstream flowing at 

100 knots sea level shall be less than 15 seconds.  

Recovery Correction (()

The recovery correction has been measured up to Mn 0.6

Note:  = Tt - Tt/Tt.

Environmental

The sensors have been tested to the requirements of:

Humidity

MIL. STD. 810C. Method 507.1.Proc.1.

Salt Fog
MIL. STD. 810C. Method 509.1.Proc.1.

Sand and Dust

MIL. STD. 810C. Method 510.1.Proc.1.

Vibration

MIL. STD. 810C. Method.514.2.Proc.1.

Acceleration
7G. in all three mutually perpendicular planes.

Solar Radiation

MIL. STD. 810C. Method 515.1.Proc.II

Contamination

Unaffected by aviation fuels, oils, general cleaning and de-icing agents.

Mould Growth

Manufactured from non-nutrient materials.

ELECTRICAL SPECIFICATION

Insulation Resistance
The insulation resistance measured between the screen of the cable and all conductor connected together shall be greater than 10 megohms at 100v.

MECHANICAL SPECIFICATION

Aerodynamic Housing
Moulded Thermoplastic Victrex PEEK (Polyetheretherketone) or PES (Polyethersulphane).

Base Plate

Anodised Aluminium.

Marking
Each sensor will be marked as follows:

Rosemount Engineering Company Limited







Model..........................................................







Serial No.....................................................

PRODUCTION AND QUALITY ASSURANCE
Production Tests

Each unit produced will be inspected for conformance with the specification drawing and for good workmanship.  Each unit will be calibrated at ice and steam points and will conform to the temperature/resistance relationship.  In addition, tests will be conducted to ensure insulation resistance measured between the screen of the cable and all conductors connected together shall be greater than 10 megohms at 100 V.d.c.
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