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_________________________________________________________________________________________

Purpose of This Procedure:  The purpose of this procedure is to define the methods to be used for collecting differential level observations with the Wild NA3000/DKM03 electronic digital level, in a uniform manner designed to eliminate systematic errors that may other wise contaminate the integrity of the data.

Personal Protective Equipment and Tools:  Orange vests, hard hats in construction areas, road signs and cones when working along roads and highways.  _________________________________________________________________________________________

References:  Interim FGGS Specifications and Procedures to Incorporate Electronic Digital/Barcode Leveling Systems and the WILD NA2000/2002/3000/GPCL3 instrument manual.

_________________________________________________________________________________________Detailed Procedure:

1)  Since the NA3000 detector works in the infrared region of the spectrum, special considerations must be put in place when using this instrument.

a) Halogen or Tungsten lamps are ideal light sources whereas neon or fluorescent lights are totally unacceptable.

b) The entire field of view must be completely illuminated such that no region of maximum intensity is visible.

c) If a lamp is used, it must be held such that the light shines obliquely along the rod, not just at the region being measured.

d) When measuring against the sun, the instrument needs to be protected from stray light by using ones hand or constructing a sunshade about 7cm in length.

e) When measuring with the staff in front of a relatively bright background, the instrument may not be able to acquire a good return signal and may not be able to measure.

f) Stray light may enter the eyepiece when measuring with the sun behind the observer, disabling the measurement.   Use your body or simply cover the eyepiece with a finger to block the light.

g) Use an umbrella, as the instrument and tripod must be in the shade whenever precise observations are being made in the sunlight.

2) For the highest accuracies, the telescopes complete field of view should cover the staff.  This is known as image processing with the maximum amount of code information

a) The one percent rule states the effective staff length is determined by reducing the useable length of the staff by 1% of the distance to the staff from both the top and the bottom of the scale.

10m Dist

Maximum    Minimums

60cm Scale

  0.50m            0.10m

2m Rod

  1.90m
0.50*

20m Dist

Maximum    Minimums

60cm Scale

  0.40m              0.20m

2m Rod

  1.80m
  0.50*

30m Dist

Maximum    Minimums

2m Rod

   1.70m
  0.50*

                   *The 2-meter rod is usually not read within 50 cm of the ground or floor.

b) For maximum accuracy the field of view must be clear of obstructions.  Although the software will allow for 20 to 30% of the image to be obscured when more than 5 meters from the instrument, for maximum accuracy the field of view must be clear at all times.

c) A shadow falling on staff may cause the observation to be aborted.   Shadows from branches and stems will normally not impact the measurement.  When in doubt illuminate.

d) The instrument will accurately measure to a staff skewed to the line of sight.

3) The time for one measurement is about 4 seconds in good light and up to 7 seconds in low light.

4) The tripod must be checked for stability every day or as required.

5) The level Rod bubbles must be checked each week or as required.

6) The turning point should consist of a steel turning pin with driving cap.  In those situations where sandy or marshy soils do not allow either turning pins or turning plates, a long wooden stake with a double headed nail as a turn should be used.

7) Peg test will be performed at the start of each day that levels are run and a final peg test will be run when the project is completed.

8) The collimation error will be stored in accordance with Procedure AMG-022, NA3000 collimation procedures.

9) Two leveling rods will be used.

10) It is absolutely imperative that an even number of setups be used for every level run.  The rods must leap frog during the elevation runs, resulting with the level rod used at the beginning benchmark finishing up at the ending benchmark in every instance.

11) Double runs are required between all benchmarks with the reversal of the direction of the run occurring each half day whenever possible.

12) The maximum distance run between benchmarks will not exceed 2 kilometers.

13) Temperature, wind conditions and sky conditions must be recorded prior to and following each run.

14) The minimum ground clearance is 0.5 meters.

15) The maximum sight distances shall not exceed 25 meters.

16) The Delta Stadia (imbalance in distance between the foresight and back sight of any given setup) shall not exceed 2 meters.

17) The accumulation of the Delta Stadia between two benchmarks shall not exceed 5 meters for each run.  The accumulated stadia imbalance displayed by the NA3000 will be positive (+) if the back sights are long and negative (-) if the foresights are long.

18) The following observing sequences must be followed:

Backsight

Back sight Distance, Standard Error*

Foresight

Foresight Distance, Standard Error*

*It will be necessary to use the multiple reading option to get a minimum of the 3 readings required for each pointing.  If the standard error exceeds 0.3mm, then continue reading until it is less than 0.3mm or repeat the observation.

If the observation is repeated, the difference between the first and second observation shall not exceed 0.30mm.  

If the difference between the first and second observations exceeds 0.30 mm, take a third and final observation.

If the three different observations do not produce two values with a difference of less than 0.30mm, abort the run.  It will be necessary to check the stability of the turning points and/or wait for the atmospheric conditions to change.

