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1.0
PURPOSE 

This technical procedure (TP) provides instruction for the gathering of Global Positioning System (GPS) coordinate and elevation data by the Nye County Nuclear Waste Repository Office (NWRPO), as part of the Independent Scientific Investigations Program (ISIP).  Implementation of this procedure ensures that data collected and processed using the Trimble Pro/XRS GPS instrument as part of the ISIP meet Nye County NWRPO Quality Assurance (QA) Program requirements.  The user shall refer to the most current revision of all referenced NWRPO TPs, work plans (WPs), and Quality Administrative Procedures (QAPs).

2.0
SCOPE
This procedure describes activities required to conduct planning of a GPS data collection session, GPS unit setup and validation, GPS field data collection, and GPS post-processing from a Trimble Pro/XRS GPS system for preservation in the NWRPO QA Records Center (QARC).  

2.1
APPLICABILITY

This procedure applies to the principal investigator (PI) and NWRPO field personnel collecting latitude, longitude, and elevation data as specified in this TP.  These individuals are referred to collectively as NWRPO field personnel.  

2.2
TRAINING

NWRPO field personnel shall be trained prior to collecting GPS data and shall document that they have read and understand this procedure. The training verification document will be submitted to the NWRPO QARC.  Personnel performing the tasks described in this TP will be professional geoscientists or engineers with applicable previous experience.  Personnel performing setup and verification shall be trained in the current revision of QAP-12.1, Procedures for Control of Measuring and Test Equipment.  Personnel involved in processing data shall be trained in the use of applicable software programs.

3.0
DEFINITIONS
3.1
Global Positioning System (GPS) – A worldwide radio-navigation system formed from a constellation of 24 satellites and their ground stations.  With a GPS receiver, coded satellite signals are processed to compute position, velocity, and time.

3.2
GPS Unit – A hand-held GPS unit typically includes a receiver, antenna, datalogger, and display in a single, hand-held package.  A more accurate and portable GPS unit typically includes a separate receiver, antenna, range pole, datalogger, batteries, cables, and hip/back pack used to collect positional information. 

3.3 
GPS Constellation – The set of GPS satellites (up to 12) that are visible (above the horizon) to a GPS receiver at any given time.

3.4
Position Dilution of Precision (PDOP) – A unitless measure of the precision obtainable from GPS measurements taken with a given satellite geometry of the GPS constellation.

3.5
Vertical Dilution of Precision (VDOP) – A unitless measure of the vertical precision obtainable from GPS measurements taken with a given satellite geometry of the GPS constellation.

4.0
RESPONSIBILITIES
The project QA Officer shall be responsible for the coordination of the internal review of this TP.

The Principal Investigator (PI) shall be responsible for the preparation and modification of this procedure, as well as oversight of the performance of this procedure.

NWRPO trained field personnel shall be responsible for the implementation of this procedure.  Tasks conducted by NWRPO field personnel include planning of a GPS data collection session, GPS unit setup and validation, GPS field data collection, and GPS post-processing from a Trimble Pro/XRS GPS system, and delivery of data to the NWRPO QARC.

5.0
PROCESS
This procedure controls the activities performed by NWRPO field personnel related to GPS equipment setup, data collection, and post-processing of data from a Trimble Pro/XRS GPS unit.  The documentation of data and control of a Trimble Pro/XRS GPS unit will be in conformance with the current Revision of QAP-12.1, Procedures for Control of Measuring and Test Equipment. 

Any deviation from this procedure shall be documented in field and/or office logbooks (i.e., scientific notebooks).

Performance of the tasks specified in this procedure shall be documented in scientific notebooks or computer text files, as appropriate.  All documentation shall meet the requirements of QAP-3.2, Procedures for Documentation of Scientific Investigations.

This procedure provides instructions for the following:

· Planning a GPS data collection session 

· GPS unit setup and validation

· GPS field data collection 

GPS downloading, quality checking, processing, and archiving data. 

5.1 Planning a GPS Data Collection Session

NWRPO trained personnel will examine predicted Trimble Pro/XRS GPS system parameters with relation to the field site where the GPS session will be conducted.  The most suitable parameters for planning a GPS session are predicted GPS satellite availability (number and sky position) and PDOP (position dilution of precision) for the time interval of the GPS field session.

The number of necessary GPS satellites is dependent upon the requirements for the data collected.  The general rules are:

· For minimally accurate x- and y- positioning, three satellites are needed.

· For minimally accurate x-, y-, and z- positioning, four satellites are needed.

For each of the above, more satellites will result in better positions.

Satellite availability should also take into account satellite elevation above the horizon.  In flat field areas with little ground clutter (e.g., trees, buildings, and other structures) a low elevation mask may be used.  In areas of higher relief or where there is more ground clutter, a higher elevation mask should be used.  An elevation mask of fifteen degrees is generally used.  In very low relief and ground clutter field sites, a lower elevation mask may be used.

PDOP is the best overall measure of the precision obtainable from measurements taken with a given satellite geometry, in general: 

· A PDOP of 4 or less yields excellent precision.

· A PDOP between 5 and 7 is acceptable.

A PDOP of 7 or more is poor.

The project’s data requirements will determine the appropriate PDOP.  Generally, a PDOP of six or lower is sought.

5.2
GPS Unit Setup and Validation 

The setup for a Trimble Pro/XRS GPS unit will depend on a project’s data requirements.   Non-differentially-corrected GPS data is likely sufficient for 10-m accurate data (at 90% confidence).  More accurate data requirements will necessitate differential correction.  

Attachment 1 is the setup check sheet for the Trimble Pro/XRS.  Prior to collecting data in the field, NWRPO test equipment trained personnel will verify the setup of the GPS unit.  A setup check sheet will include:

· GPS unit hardware configuration, especially where a GPS unit is comprised of several components and accessories (a configuration diagram may be included)

· GPS unit operational status

· Power status (batteries are charged or an alternative power is available – see Figure 1)

· Differential correction necessity and status (is it needed, real-time or post-processed, availability of real-time signal via satellite or a base station within an acceptable distance, availability of a base station within an acceptable distance for post-processing).

· GPS unit software configuration:

· Minimum number of satellites to collect data

· Minimum satellite elevation

· Maximum signal to noise ratio

· Maximum acceptable PDOP

· Sampling rates

· Differential correction setup, if used

· [image: image1.wmf]Upload of waypoints, GIS data, or data dictionary

Accommodation of range pole/antenna height.

[image: image4.png]TSC daslogger

-

05M cable
<

ose®y

A
o083 | g
1 oo [

ety &
T o
" download

e





Figure 1.  Battery Configuration

5.2.1
Trimble Pro/XRS Setup

1.
Ensure that all batteries are charged prior to releasing the GPS system into the field  (camcorder batteries for GPS and a battery internal to the TSC1). 

2.
Check the Trimble Pro/XRS GPS software configuration via the TSC1 datalogger (see the Trimble Software Users Guide). 

3.
Configure the Trimble Pro/XRS GPS hardware:  

a.
Connect the datalogger cable to the bottom of the TSC1.

b.
Connect the antenna cable to the white-domed antenna.

c.
Connect the antenna to the black connector and the connector to the yellow 2m-range pole.

The setup verification will include downloading the current almanac from the Trimble web site (updated daily) and running a “Quick Plan” on the GPS Pathfinder software. The NWRPO trained test equipment personnel will sign off on the setup check sheet and provide the field personnel with a copy of the Auto-Time print out of valid collection times for the dates of data collection.  Both of these sheets along with the verification of training for the field personnel will be submitted to the NWRPO QARC.  The NWRPO test equipment personnel will sign off on a setup check sheet for the GPS unit. The NWRPO test equipment custodian will maintain the signed setup check sheet.

5.2.2
Verifying GPS Setup and Obtaining the Auto-Time Printout

1.
Log onto the Internet and go to http://www.trimble.com/gpsdataresources.html.  Search for the current ephemeris data file “current.ssf” because it changes locations on the website periodically.

2.
Download the file, current.ssf, and save it as almanac.ssf in the directory: Program Files\Common Files\Trimble\Almanacs, or download almanac.ssf via the TSC1 if the almanac is no more than seven days old.  If neither is available, take the Trimble Pro/XRS GPS outside.  Turn it on and wait for the Recording Almanac message displayed on the TSC1 to stop flashing on. (Note that the Almanac is downloaded when the Activation Complete! message is displayed on the TSC1.)

3.
Run Quick Plan (under the Utilities menu).  

4.
Go to Options/Almanac and path to Program Files\Common Files\Trimble\Almanacs\almanac.ssf.

5.
View the graphs for PDOP, VDOP, and number of satellites for a specified date and time. 

a.
Use an elevation mask of 15º (satellites on the horizon have a low signal to noise ratio and provide poor positioning data).

b.
Minimum number of satellites is five (this unit is set up NOT to collect data if there are fewer than five satellites).

c.
PDOP less than 6.05 (this GPS unit is set up NOT to collect data if the PDOP is higher than 6.0).

d.
VDOP less than 4.0 (if vertical, this is particularly important).

e.
Run Auto-Time (under Options) to get a listing of times that meet these criteria and print Auto-Time list (under File menu).

f.
Give the Auto-Time printout to the field person collecting the data.  The Auto-Time printout should cover the expected time of data collection (no more then one week at a time).

5.3
GPS Field Data Collection

GPS positions will be recorded within the Trimble Pro/XRS GPS unit for downloading later. Where applicable, all positioning and ancillary information will be recorded in the comments section during downloading. Unique names will be used to identify collected data.  A data dictionary may be used to manage naming conventions and data collection.

GPS satellite signals can sometimes be reflected off large nearby objects (such as buildings, walls, cliff faces, or cars), causing an erroneous signal to be received by the GPS antenna. This phenomenon is known as multipath.  Multipath will potentially degrade the collection of accurate and precise GPS data.  Avoid these features.   Also, avoid collecting GPS data close to, or within, a chain link fence.

5.3.1
GPS Trimble Pro/XRS Hardware Configuration for the Field

1.
Connect the datalogger cable to the bottom of the TSC1.

2.
Connect the antenna cable to the white-domed antenna.

3.
Connect the antenna to the black connector and the connector to the yellow 2m-range pole.

4.
Place the camcorder batteries into the yellow hip pack and connect them to the GPS unit. The cabling configuration is shown in Figure 2. 
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Figure 2.  GPS Trimble Pro/XRS Hardware Configuration

5.3.2 
Activate GPS Unit: Trimble Pro/XRS
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1.
Turn on the Trimble Pro/XRS GPS unit with the green button on the TSC1 Datalogger. (Hold this button for a few seconds to turn the unit off.)

2. The TSC1 reports that the GPS is going through a System Boot and Self Check.

3. [image: image7.bmp]After completion of the System Boot and Self Check, the Main Menu with icons will display (see Figure 3).
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Figure 3.  Main Menu with Icons
4.
A series of messages will display on the TSC1 data logger as it is activating:

a.
Connecting to GPS message will display at bottom

b.
Recording Almanac message will display at bottom

c.
Checking Activation message will display at bottom as the GPS receiver seeks to lock into GPS satellites (SVs)

d.
Too Few SVs message will display at bottom:

i.
Satellite will count up from 0 to max of 12

ii.
PDOP will count up from 0.00 to the current calculated PDOP.

Notes:

· Figure 4 shows the TSC1 Datalogger.

· When the GPS is locked into the GPS satellites the message Activation Complete! will display at the bottom.

· Until the GPS is locked into the OmniSTAR differential correction service, the message DGPS Link Down will display at the bottom. Once the DGPS link is established, the radio-and-satellite icon will display at the bottom left of the display.

· This GPS is configured to only collect data when the DGPS Link is active.  If the message DGPS Link Down is displayed, data will NOT be collected.  Wait for the DGPS Link to come back up or abort collecting data.

· If the PDOP reaches to 6.0 or above, the GPS unit will display the message PDOP too high and it will not collect data.  Wait for the PDOP to drop below 6.0 or abort collecting data.

· If the number of satellites drops below five, the GPS unit will display the message Too Few SVs and it will not collect data.  Wait for the number of satellites to climb back to five or more, or abort collecting data.

· When starting the GPS unit, the battery icon in the lower left of the TSC1 display will be completely black.  It will change to clear as the battery is used.  Do not let the TSC1 battery completely deplete or all internal configurations will be lost.  Should the battery completely deplete, input the settings as per Attachment 1, and call OmniStar to reinitialize the differential correction service.
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Figure 4.  TSC1 Datalogger


5.3.3
Collect GPS Data: Trimble Pro/XRS
Use the multi-directional arrow key on the TSC1 to scroll to Data Collection, and press the Enter key.
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1.
The Data Collection menu comes up.  Select Create new file and press the Enter key.
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2.
The Create New File screen comes up (see Figure 5).

Figure 5.  Create New File Screen

a.
Press the F1 Time soft key and select Local.

b.
Accept the RMMDD##? (MM = Month, DD = Day, ## = = hour (local 24 hour clock) of the day data started to collect, and  = a sequential letter starting with “A”) and the Data Dictionary: Generic by pressing the Enter key.

3.
The Antenna Options screen comes up.  Make sure that the antenna is set to 2.114m when using the 2m-range pole with the connector and integrated white-domed antenna.

a.
Check that Measure: Vertical, Confirm: Per File, Type: Integrated GPS/Beacon/Sat DGPS, and Part Number: 33580-50 are set.

b.
Set Height: 2.114 then press the Enter key, or just press the Enter key if set properly.

c.
The Start Feature screen comes up (see Figure 6).
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Figure 6.  Start Feature Screen 
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d.
To collect a point:

i.
Place the range pole onto the point to be located, using the attached bubble-level to ensure that the range pole is vertical.

ii.
Scroll to Point Generic and press the Enter key.

iii.
Data samples for the point will start to collect (the unit beeps for each sample and the number in the lower right counts up per sample).

iv.
When the comment line comes up, type in the name of the feature and press the Enter key.

v.
When sufficient samples have been collected (100), press the Enter key to terminate collecting samples.

e.
To collect a line:

i.
Scroll to Line Generic and press the Enter key.

ii.
Data samples for the line will start to collect (the unit beeps for each sample and the number in the lower right counts up per sample).

iii.
When the comment line comes up, type in the name of the feature and press the Enter key.

iv.
Walk (or drive) along the feature until the line has been completed, press the Enter key to terminate collecting samples.

f.
To collect a polygon or area:

i.
Scroll to Area Generic and press the Enter key.

ii.
Data samples for the area will start to collect (the unit beeps for each sample and the number in the lower right counts up per sample).

iii.
When the comment line comes up, type in the name of the feature and press the Enter key.

iv.
To ensure that the vertices of a rectangle or other regular polygon are collected, press the F3 Vertex soft key.

1. When the F3 key is pressed, the messages Remain Stationary and Vertex Open are alternately displayed. It is important to actually remain stationary at each vertex.

2. The counter starts over at 1 and counts up samples just for the vertex after 25 are collected press the Enter key to terminate collecting the vertex samples.

3. This should be repeated for every vertex. 

v.
Walk (or drive) along the feature until the line has been completed.  Press the Enter key again to terminate collecting. 

vi.
While collecting samples for any feature type, pause data collection by pressing the F1 Pause soft key.  The F1 soft key then changes to Resume.  Press it to resume GPS data logging.

g.
To terminate data collection: 
1. Press the Esc key, and answer Yes with the F1 soft key to the question Exit Data Collection.

2. At the Data Collection menu, again press the Esc key to return to the main menu.


1.
Viewing data collection in a map view (see Figure 7).

Figure 7.  Map View

a.
While collecting samples for a point, line, or area you may view a map of active data collection.  Press the Menu key, scroll to Map and press the Enter key.  A map showing the data being collected, along with any background data loaded into the TSC1.

b.
To return to the data collection menu, press the Next key.

c.
You cannot pause, resume, or terminate the collection of samples while in a Map view.  You must return to the data collection mode to pause, resume, or terminate sample collection.

5.
Review collected data while in the field (Figure 8).

a.
While in a Start Feature menu screen, press the F2 Review soft key.
b.
The Review data <<RMMDD##?>> screen will display showing a listing of features (e.g. point generic) and Log Start times collected for the active file.


Figure 8.  Review Data Screen

c. 
Scroll to a feature and its comment field name will be displayed below.

d. 
Press the F3 Info soft key to select a feature and show information about it:

i.
No. of positions and Real-time positions for points

ii.
No. of positions, Real-time positions Length (2D), and Length (3D) for lines

iii.
No. of positions, Real-time positions, Area (2D), Perimeter (2D), and Perimeter (3D) for areas (polygons).

e.
Press the F2 New soft key to return to the Start Feature menu or press the Esc key to exit data collection.


5.3.3.1
GPS Receiver Status


Figure 9.  Receiver Status

1.
At the main menu scroll to Receiver Status and press the Enter key (see Figure 9).

2.
The Receiver Status screen appears.

3.
Note the following:

a.
The Battery entry shows the amount of GPS Receiver power in percent for the camcorder batteries.

b.
The Status entry should show Doing fixes when successfully receiving GPS data.

c.
Press the F1 DGPS soft key, and the DGPS Status Summary screen displays.  The State entry should show Locked indicating that the receiver is receiving OmniStar differential corrections.

d.
Press the F1 DGPS soft key, and the DGPS Status Details Choice 1 screen displays.

i.
Under DGPS service information, User access entry should be Enabled.

ii.
Decoder State entry should show Receiving corrections.

iii.
Expiration entry should show 06/07/2002 Fri or the current expiration date for the OmnStar differential correction subscription service.

iv.
Press the F1 Setup soft key to display the Real-time input screen.

v.
For Choice 1 select Integrated satellite.

vi.
For Choice 2 select Wait for real-time.

vii.
For Correction age limit select 20s (not less than 10s).

5.3.3.2
Satellite Information

1.
At the main menu scroll to Satellite Information and press the Enter key.

2.
The Skyplot screen will display (Figure 10). 


Figure 10.  Skyplot Screen

a.
The Skyplot screen shows the position of the GPS satellites (SVs) relative to true north (which will rotate and point to true North as one moves), the horizon (outer circle), and the elevation mask (inner circle set to 15º above the horizon; note that satellites between the horizon and the elevation mask are not used).

b.
The numbered squares are the GPS satellites.

i.
Black squares are useable GPS satellites.

ii.
White squares are unused GPS satellites.

c.
Press the F1 Mode soft key, and the SNR Levels screen will display.

i.
This screen shows the Signal to Noise Ratio (SNR) for each GPS Satellite (PRN).

ii.
The SNR mask is set to 6.0.  Any GPS satellite with an SNR below 6.0 will not be used, because its signal is considered too weak.

d.
Press the F1 Mode soft key, and the Satellite Information screen will display.  This screen shows numeric information about each GPS satellite currently seen by the antenna and receiver.

5.4
GPS Post-Processing

GPS post-processing includes downloading, quality checking, processing, and archiving GPS data.  NWRPO trained field personnel shall download GPS data from a Trimble Pro/XRS GPS unit to a dedicated computer.  NWRPO personnel trained in geo-data processing will process the data using the Trimble GPS Pathfinder software.

5.4.1
Downloading Data: Trimble Pro/XRS 

1.
Connect the TSC1 datalogger to the OSM and the OSM to the computer as shown in Figure 1.

2.
On the TSC1 datalogger, go to File Manager and scroll to File Transfer and press enter.

3.
Open Pathfinder Office and go to Data Transfer [under Utilities].

4.
Select the Receive tab (the software will look for the connection between the datalogger and the computer).

5.
After the computer has found the connection, click on the Add button and select the files that you would like to transfer.

6.
Click Transfer All.  The data will automatically be transferred to the Pfdata folder.

7.
After downloading is complete, save on a disk and transfer the raw data to the QARC.

8.
After verifying that GPS data is safely downloaded, delete the GPS data files from the Trimble Pro/XRS GPS by using the File Manager delete function accessed via the TSC1 datalogger.

5.4.2
Post-Processing Data: Trimble Pro/XRS 
After downloading the Trimble data files (*.ssf) via the TSC1 datalogger, the GPS data must be reviewed, selected, exported, edited, if necessary, and transferred to the QARC. The Trimble GPS Pathfinder Office software (current version) is used to review, select, and export the raw GPS data.  The raw GPS data is in the form of one or more proprietary Trimble raw data files. The files are named as follows:


RMMDD##?. ssf 

Where R = Raw, MM = Month Number, DD = Day Number, ## = hour (local 24 hour clock) of the day data started to collect, and ? = a sequential letter (starting with “A”).

Line or polygon features mapped by GPS may require exporting to a GIS data file (e.g. ESRI Shape file) so that editing may be performed to produce valid, topological GIS line or polygon datasets.  This process may also be used for point features.

Valid Trimble raw data files will be transferred to the QARC.  Upon completion of GPS data post-processing, database compatible (importable) positional datasets will be transferred to the QARC.

To process:

1.
Left click the File/Open menu to open the *.ssf  file(s) in Pathfinder Office. 

2.
Left click View/Map to open the Map window to enable viewing the GPS data.  

3.
Left click View/Precisions and check View in the Precision window to enable viewing a precision circle around each collected position.  Also left click the View/Timeline, Data/Feature Properties, and Data/Position Properties Menu selections.  This will make it easier to spot problematic data.

4.
Left click on a point, line, or polygon feature in the Map window to see detailed information on the selected feature in the Feature Properties, Position Properties, and Time Line windows.  

5.
Generally, acceptable information will have the following features (left click Data/Position Properties): 

a.
Status is 3-D Real-Time Differential.

b.
Position is Average of multiple number of points for point features.
c.
DOPs are below 6.0 (lower the better).

d.
For point features (left click Data/Feature Properties), 95% precisions are ideally less than 1.0 m for Horizontal, and less than 2.0 m for Vertical. For line features, 95% precisions are ideally less than 1.0 m for Worst Horizontal and Average Horizontal (less than Worst Horizontal), and less than 2.0 m for Worst Vertical and Average Vertical (less than Worst Vertical).

6.
Reopen only those files to be exported.  Left click the Utilities/Export menu to open the Export window.  From this window position, data in the *.ssf files can be exported to a multitude of file formats for use in other software.  At this step, data can also be transformed from the GPS standard of WGS84 geographic positions (latitude/longitude) to many other projections, datums, geoids, units of measure, and altitude references.   

7.
Export Setups are used to configure multiple methods for exporting data.  Trimble provides standard Export Setups.  New Export Setups may be created and named by the user for subsequent usage.

8.
The following non-exclusive parameters will need to be set for each Export Setup:

a.
Data Format (e.g., MS Excel, ESRI Shape, Dbase, Generic Database, ASCII)

b.
Attribute Types for each feature type (e.g., PDOP, HDOP, Date, Time, Comments, Horizontal and Vertical Precision, Standard Deviation)

c.
Position Filters (e.g., number of SVs, Corrected vs. Uncorrected, PDOP, Precision)

d.
Coordinate System

e.
System

f.
Zone

g.
Datum

h.
Geoid

i.
Coordinate and Altitude Units

j.
Altitude Reference

k.
XY vs. XYZ Positions.

9.
Line or area (polygon) positional data is exported to a GIS format (e.g., ESRI Shape file), where it may be edited to produce a valid topologically correct GIS data set.

10.
Multiple exports are required to express one data point in multiple coordinate systems.  After export, the appropriate information (see Attachment 2) should be cut and pasted into an excel spreadsheet. 

NWRPO personnel shall quality check the collected GPS data.  To the extent possible, this check will include determining that data were collected under the conditions specified by the data requirements. Minimally, comparing the collected GPS data to other existing positional data for the same area using Trimble Pathfinder Office, a Geographic Information System (GIS) Computer Assisted Design (CAD) system, or a published map, will help determine that data is acceptable.  

Differential correction via post-processing should be done in accordance with manufacturer’s GPS software documentation.  Exporting data for use in other software or to place collected GPS data in an alternative projection, datum, and spheroid, should be done in accordance with manufacturer’s GPS software documentation.  

After downloading is complete, NWRPO personnel shall archive the GPS raw data (prior to post-processing, these are *.ssf files in the Trimble proprietary format) to a CD and transfer the raw data to the QARC.  In addition, all post-processed and verified data shall be submitted to the QARC in MS Excel format for point data with the required fields (Attachment 2) as the final qualified data set along with the required metadata.  Line or polygon data will be exported to GIS or CAD format as required by other software.  When exporting to a GIS, set a Trimble Pathfinder Export Setup to add attributes for precision for lines and polygon; line ID and length for lines; and area ID, perimeter, and area for polygons in addition to the features listed in Section 5.4.2 of this procedure. 

6.0
REFERENCES
NWRPO Quality Assurance Program Plan.

QAP-3.2, Procedures for Documentation of Scientific Investigations.
QAP-12.1, Procedures for Control of Measuring and Test Equipment.
Manufacturers’ GPS operating manuals. 

Manufacturers’ software manuals related to processing GPS raw data. 

Trimble Software Users Guide.

7.0
RECORDS
Signed Verification of Training documentation

Raw data files (extension .ssf)

Signed GPS unit Check Sheet 

QA processed excel data  (extension  .xls)

Auto-Time print out

8.0
ATTACHMENTS
1:  Setup Check Sheet

2:  Required Information on Processed GPS Spreadsheet for Point Data

Attachment 1

Setup Check Sheet

	Trimble Pro/XRS Configuration
	Setup via the TSC1 Datalogger
	

	
	
	
	
	

	GPS rover options
	 
	 
	 
	 

	 
	Logging options
	 
	 
	 

	 
	 
	Logging intervals
	
	 

	 
	 
	
	Point feature
	1s

	 
	 
	
	Line/area
	1s

	 
	 
	
	Not in feature
	None

	 
	 
	
	Velocity
	None

	 
	 
	Confirm end feature
	
	No

	 
	 
	Minimum positions
	
	3

	 
	 
	Carrier phase
	
	 

	 
	 
	
	Carrier mode
	Off

	 
	 
	
	Minimum time
	10mins

	 
	 
	Dynamics code
	
	Land

	 
	 
	Audible click
	
	Yes

	 
	 
	Log DOP data
	
	Yes

	 
	 
	Log PPRT data
	
	Yes

	 
	 
	Log QA/QC data
	
	Yes

	 
	 
	Allow GPS update
	
	Warn First

	 
	 
	Warning distance
	
	1m

	 
	Position filters
	 
	 
	 

	 
	 
	Position mode
	
	Overdetermined 3D

	 
	 
	Elevation mask
	
	15.0°

	 
	 
	SNR mask
	
	6.0

	 
	 
	PDOP mask
	
	6.0

	 
	 
	PDOP switch
	
	6.0

	 
	Real-time input
	 
	 
	 

	
 

	 
	Preferred Correction Source
	
	 

	 
	 
	
	Choice 1
	integrated satellite

	 
	 
	
	Choice 2
	wait for real-time

	 
	 
	General real-time settings
	
	 

	 
	 
	
	Correction Age Limit
	20s

	 
	Antenna options
	 
	 
	 

	 
	 
	Height
	
	2.114

	 
	 
	Measure
	
	Vertical

	 
	 
	Confirm
	
	Per File

	 
	 
	Type
	
	Integrated GPS / Beacon / Sat DGPS

	 
	 
	Part number
	
	33580-50

	 
	Initial position
	 
	 
	 

	 
	 
	North
	
	Any Number

	 
	 
	East
	
	Any Number

	 
	2D altitude
	 
	 
	 

	 
	 
	Altitude (MSL)
	
	Any Number

	 
	 
	Computed at
	
	 

	 
	 
	
	Time
	Any Time

	 
	 
	 
	Date
	Any Date

	GPS base station options
	Not used - no settings to check
	 

	NMEA/TSIP output options
	Not used - no settings to check
	 

	Coordinate system
	 
	 
	 
	 

	 
	Coordinate System
	 
	 
	 

	 
	 
	
	
	UTM or Latitude / Longitude

	 
	 
	Datum
	
	NAD 1983 (Conus)

	 
	 
	Altitude units
	
	Meters (m)

	 
	 
	Altitude reference
	
	MSL

	 
	 
	Geoid model
	 
	DMA 10x10 (Global)

	Map display options
	 
	 
	 

	 
	 
	Layers
	 
	 

	 
	 
	
	Features
	Show

	 
	 
	
	Update check-marks
	Show

	 
	 
	
	Not in feature
	Show

	 
	 
	
	GPS trail
	Show

	 
	 
	
	Navigation
	Show

	 
	 
	Scale Display
	
	Show

	 
	 
	Coordinate display
	
	Show

	 
	 
	Background file
	 
	Enter name of background file

	Navigation options
	 
	Not used - no settings to check
	 

	Units and display
	 
	 
	 
	 

	 
	 
	Units
	
	 

	 
	 
	
	Distance (2D)
	Meters (m)

	 
	 
	
	Area
	Square meters (m²)

	 
	 
	
	Velocity
	Km/Hour (kph)

	 
	 
	
	Angles
	Degrees (°)

	 
	 
	Angle Format
	
	DD.ddd

	 
	 
	Order
	
	Latitude / Longitude

	 
	 
	North Reference
	
	Ture

	 
	 
	Magnetic declination
	
	Auto

	 
	 
	Null String
	
	"?"

	 
	 
	Language
	 
	English

	Time and date
	 
	 
	 
	 

	 
	 
	24-hour clock
	
	No

	 
	 
	Time
	
	the current time should be showing

	 
	 
	Date format
	
	MM/DD/YYYY

	 
	 
	Date
	 
	The current date and day should be showing

	Quickmarks
	 
	 
	 
	 

	 
	 
	Attributes
	
	Default

	 
	 
	Confirm
	 
	No

	Constant offset
	 
	 
	 
	 

	 
	 
	Point offset
	
	 

	 
	 
	
	Bearing
	?

	 
	 
	
	Slope distance
	0.0

	 
	 
	
	Inclination
	0.0°

	 
	 
	Quickmark offset
	
	 

	 
	 
	
	Direction
	?

	 
	 
	
	Slope distance
	0.0

	 
	 
	
	Inclination
	0.0°

	 
	 
	Line offset
	
	 

	 
	 
	
	Direction
	?

	 
	 
	
	Slope distance
	0.0

	 
	 
	
	Inclination
	0.0°

	 
	 
	Area offset
	
	 

	 
	 
	
	Direction
	?

	 
	 
	
	Slope distance
	0.0

	 
	 
	 
	Inclination
	0.0°

	External sensors
	 
	Not used - no settings to check
	 

	Hardware (TSC1)
	 
	 
	 
	 

	 
	 
	LCD contrast
	 
	45%

	 
	 
	Backlight
	
	Off

	 
	 
	Low voltage charging
	
	On

	 
	 
	Auto shutoff
	
	10

	 
	 
	Beep volume
	
	High

	 
	 
	Free space
	
	1231kB

	 
	 
	PC card free space
	
	N/A

	 
	 
	Battery source
	
	"Internal" when unplugged from the charging and data transfer unit and "External" when plugged in to the unit.

	 
	 
	Internal battery
	
	%  (will decrease as unit is used in the field)

	 
	 
	External battery
	
	"N/A" when unplugged from the charging and data transfer unit and "Unknown" when plugged in to the unit.

	 
	 
	Automatic contrast
	
	On

	 
	 
	Software version
	 
	5.20


NWRPO Test Equipment Sign-Off

Signature:



  Date:  


Attachment 2

Required Information on Processed GPS Spreadsheet for Point Data

Column titles for processed GPS spreadsheet and information description for point data:

· Site: location of GPS data collection

· GPS Comment: comment entered into GPS datalogger during data collection

· Comments: general comments

· GPS Date: date of data collection

· GPS Time: time of data collection

· Long DD83: longitude coordinate in Nad 1983 (decimal degrees) 

· Lat DD83: latitude coordinate in Nad 1983 (decimal degrees)

· Long DMS83: longitude coordinate in Nad 1983 (degrees, minutes, and seconds)

· Lat DMS83: latitude coordinate in Nad 1983 (degrees, minutes, and seconds)

· East 83 (m): easting coordinate in UTM Nad 1983 (meters)

· North 83 (m): northing coordinate in UTM Nad 1983(meters)

· East 27 (m): easting coordinate in UTM Nad 1927 (meters)

· North 27 (m): northing coordinate in UTM Nad 1927 (meters)

· MSL (m): elevation above mean sea level (meters)

· Max PDOP:

· Corr Type: Correction type (Realtime Corrected)

· Rcvr Type: Receiver type (Pro XRS)

· Feat Name: Feature name (i.e., point generic)

· Datafile: name of raw data file

· Unfilt Pos: number of unfiltered positions

· Filt Pos: number of filtered positions

· Std Dev: standard deviation

· GPS Height (m): height of GPS (same as MSL)

· Horz Prec: horizontal precision

· Vert Prec: vertical precision

· Type: type of data (i.e., pad location, drill hole, etc.)

· Location: area location (i.e., south of Yucca Mountain)

· Method: NWRPO GPS

· Status: status of point (i.e., completed, in-progress, etc.)

· Source Lat: source latitude coordinate (lat dd83)

· Source Long: source longitude coordinate (long dd83)

· Source Coor: source coordinate system (DD, Nad83, Geoid 96)
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SetUp  Service provider = OmniSTAR�            Satellite = Western USA�            Frequency = 1551.489MHz�            Data Rate = 1200 
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