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THREE ADVANTAGES OF THE OCRS FOR THE 

EVERYDAY LAND SURVEYOR

• LOW DISTORTION AT LOW COST

• A “LEGAL” COORDINATE SYSTEM

• EASY TO USE AND ADAPTABLE



LOW DISTORTION AT LOW COST

• OREGON STATE PLANE COORDINATE SYSTEM (SPCS) DOES NOT MINIMIZE DISTORTION, 
ESPECIALLY AT ALTITUDE OR AS YOU MOVE AWAY FROM THE STANDARD PARALLELS.

• LOCAL DATUM PLANE COORDINATES (LDPC) OFFER A LOW DISTORTION SOLUTION, BUT

MUST BE TAILORED TO EACH PROJECT.

• OCRS COORDINATES CAN PROVIDE AN EASY TO USE, LOW DISTORTION METHOD FOR GNSS

FIELD SURVEYS, WHERE GRID DISTANCE EQUALS GROUND (OR CLOSE ENOUGH).



DOES GRID EQUAL GROUND IN THE OCRS?

• OR AT LEAST, CLOSE ENOUGH?  LET’S TEST IT OUT…..



TEST EQUIPMENT

• TRIMBLE R8 MODEL 2 GNSS SYSTEM

• PUBLISHED HORIZONTAL ACCURACY OF ±10 MM

(0.03’) + 1 PPM FOR KINEMATIC SURVEYING

• LINKED TO THE OREGON REAL-TIME GNSS 

NETWORK (ORGN), RECEIVING GPS-ONLY

CORRECTORS FOR THIS TEST.



CENTRAL OREGON CALIBRATION BASELINE



Bend CBL



CENTRAL OREGON CALIBRATION BASELINE



NORTH UNIT CANAL

• CONSTRUCTION BEGAN IN 1938 BY THE BUREAU OF RECLAMATION & THE WORKS PROGRESS

ADMINISTRATION.  

• STALLED BY WORLD WAR II AS THE WPA WORKERS WENT TO WAR, CONSTRUCTION WAS TAKEN

OVER BY CONSCIENTIOUS OBJECTORS, AND THE MAIN CANAL WAS FINISHED IN 1946.

• BY 1949, 50,000 ACRES OF PREVIOUSLY DRYLAND FARMS WERE BEING IRRIGATED.



NORTH UNIT CANAL

• THE MAIN CANAL IS OVER 65 MILES LONG, 

STRETCHING FROM THE DIVERSION POINT ON THE

DESCHUTES RIVER IN BEND TO THE FARMS OF

JEFFERSON COUNTY.

• WATER IS STORED IN WICKIUP RESERVOIR.

• THE NORTH UNIT PROJECT IS THE LARGEST

IRRIGATION PROJECT ON THE DESCHUTES RIVER.



RIGHT TO AND THROUGH 

SMITH ROCK….



BACK TO THE BASELINE TEST

• TWO 180-EPOCH OBSERVATIONS ON THE 0 AND

1260 METER MARKS, SEPARATED BY A CHANGE

IN SATELLITE CONSTELLATION.

• REAL-TIME CORRECTORS PROVIDED BY THE

ORGN (GPS-ONLY).



WHAT IS THE DESIRED OUTCOME?

• STATUTORY REQUIREMENT:  ORS 92.050(2)

• “…WITHIN ONE-TENTH OF A FOOT OR ONE TEN-

THOUSANDTH OF THE DISTANCE…WHICHEVER IS

GREATER.”

• REASONABLE STANDARD OF CARE



RESULTS

Projection Distance (m) Difference Error (raw) Error (minus published 

equipment error)

True Ground (NGS-

measured)

1259.963 0 0 0

ORS 92.050(2) ±0.126 m

(±0.41 ft)

±100 ppm

(1/10,000)

Ground

(GPS-measured)

1259.977 +0.014 m

(+0.05 ft)

+11 ppm +3 ppm

State Plane

South Zone

1259.836 -0.127 m

(-0.42 ft)

-101 ppm -93 ppm

OCRS Bend-

Redmond-Prineville 

Zone

1259.984 +0.021 m

(+0.07 ft)

+17 ppm +9 ppm

Central Oregon 

Coordinate System

1259.985 +0.022 m

(+0.07 ft)

+17 ppm +10 ppm



CONCLUSIONS:

DOES GRID EQUAL GROUND IN THE OCRS?

• YES—IN THIS LIMITED EXPERIMENT, PUBLISHED DISTORTION OF THE OCRS IS CORRECT.

• WITH PROPER USE OF PUBLISHED OCRS DISTORTION RASTERS, A SURVEYOR CAN MEET

STATUTORY ALLOWED ERROR, LOCAL STANDARDS OF CARE, AND PROJECT ERROR BUDGETS.

• THE OCRS CAN ALLOW FOR (CLOSE TO) GRID EQUALS GROUND SURVEYING IN THE

MAJORITY OF THE STATE WITHOUT THE NEED FOR SEPARATELY DETERMINED LDPCS.  HOWEVER, 

IN CERTAIN HIGH-DISTORTION AREAS OF THE STATE, AN LDPC MAY STILL BE APPROPRIATE.

• EXISTING LEGACY REGIONAL LDPS SUCH AS THE CENTRAL OREGON COORDINATE SYSTEM

CAN STILL PROVIDE HIGH ACCURACY.



HUNTINGTON

WAGON ROAD

• OLD INDIAN ROUTE IMPROVED IN

1864-1867 BY J.W. PERIT

HUNTINGTON, SUPERINTENDENT FOR

INDIAN AFFAIRS.



HUNTINGTON

WAGON ROAD

• ROAD WAS IMPROVED FROM THE

DALLES TO KLAMATH AGENCY IN

ORDER TO FURNISH SUPPLIES AS

REQUIRED BY AN 1864 TREATY.

• WAS ALSO HEAVILY USED BY THE

ARMY IN THE MODOC WAR OF

1872-1873.



HUNTINGTON WAGON ROAD

J.W. PERIT HUNTINGTON CHIEF PAULINA



HUNTINGTON WAGON ROAD TREE BLAZE MARKING THE ROAD



OLD CAMP

“TARGET TREE”



LEGAL ASPECTS OF 

THE OCRS

• THE OCRS IS LEGALLY DEFINED IN

ORS 93.312 & OAR 734-005.

• ORS 209.250(3)(D) REQUIRES FILED

MAPS OF SURVEY TO IDENTIFY THE

BASIS OF BEARINGS FOR THAT SURVEY.



BASIS OF BEARINGS



WHAT IF YOUR 

BOUNDARY SURVEY 

ENDS UP IN COURT?

• OCRS AND STATE PLANE

COORDINATES ARE BOTH “LEGAL” 

COORDINATE SYSTEMS, BUT WHAT

ABOUT LOCAL DATUM PLANES?

• TRY EXPLAINING LOCAL DATUM

PLANES, COMBINED SCALE FACTORS, 

TRANSFORMATIONS, ETC., TO A JUDGE

AND JURY.



ODELL BUTTE

• USING OCRS ZONES OUTSIDE THE RECOMMENDED COMMUNITIES.



ODELL BUTTE

• BEND-KLAMATH FALLS ZONE



ODELL BUTTE

• WILLAMETTE PASS ZONE



ODELL BUTTE

• POINT PROBE TOOL



ODELL BUTTE

• WHAT DO YOU DO IF THERE’S NO SUITABLE ZONE?

• USE A LOCAL DATUM PLANE….

• OR USE A “OUT-OF-ZONE” OCRS ZONE.

• ODELL BUTTE WAS SURVEYED USING A THE BEND-REDMOND-PRINEVILLE ZONE, WITH A

DISTORTION OF ± 7 PPM (0.04 FT/MILE)



WHERE DID THE RODMAN GO?


