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Introduction 
 
PMRail GRS80 is a low distortion Transverse Mercator projection plane coordinate 
system suitable for engineering, boundary development, property acquisition, and use in 
geographic information systems (GIS).  
 
The coordinate system encompasses the Port MacKenzie Rail Extension alternate 
routes as well as the proposed Knik Arm Bridge and Toll Authority’s project.  
 
Parameters 
 
Coordinate System Name: PMRail GRS80 
 
Projection: Transverse Mercator 
 
False Northing:  500 000 
 
False Easting: 100 000 
 
Origin Latitude: 61°00’00” North 
 
Central Meridian: 150°00’00” West 

(Note: if the software you are using is looking for a purely numeric 
entry – no “W” - this will be entered as -150) 

 
Ellipsoid:  GRS80 

(Note to AutoCAD users: AutoCAD doesn’t properly define the “pure” GRS80 
ellipsoid – the workaround is to use the parameters below on Pages 6 & 7) 

 
Units: US Survey feet (fts) = 1200 / 3937 meters 
 
Assigned Project Scale Factor (SF) at Central Meridian = 1.000 004 
 
Vertical will be NAVD88 based on GEOID06 – details will be issued separately.  
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BACKGROUND 
Coordinate System Limits: 

N 61° 51’ 
S 61° 00’ 
E 149° 30’ 
W 150° 30’ 

 
Port MacKenzie is at: 
  N 61°16’ 
 W 149°55’ 
 
Scale Factor Information 
 
The coordinate system is designed to have 0 scale factor error at the central meridian 
90’ above the GRS80 ellipsoid.  
 
Average Project Orthometric Height = Approx 70’ 
Average Geoid06 Separation in the project area is approximately 20’ 
Target Projection Ellipsoid Height = 90’ 
 
Mean Radius @ 60° Lat is approximately 20,961,000 
 
For an ellipsoid ht of approximately 84’ 20961084/20961000 = Target Ground to Grid 
Scale Factor =  1.000 004 (rounded)1 
 
Assigned Project SF at Central Meridian = 1.000 004  -exact- 
 

 
Geoid Separation Contour Map 
                                                
1 For a scale factor = 1 the cylinder is tangent to the sphere (ellipsoid), for a scale factor 
< 1 it is secant. Secant means the cylinder intersects the sphere along two straight lines 
equidistant from the central meridian. In this case the scale is true (1) along these two 
straight lines. 
100-ft change in height causes a 4.8 ppm change in distortion or .03’/mile 
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Sample Coords 
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Ground Based Coordinate System Verification 
 
EDM vs. GPS Checks 
 
Nancy Lake  
Test Points: 10 & 20 
 Ortho Ht  10 = 204.36 
   20 = 220.80 
 EDM Horizontal Dist = 3488.010 

 RTK Dist (Grid on PortMac Rail G06) = 3488.013 
 RTK Horizontal Dist (Ground on PortMac Rail G06) = 3488.038 
 (Grid LGO = 3488.013) 
 (Grid TGO = 3488.012) 

 EDM-Grid Dist Diff = Diff = 0.003 
 Comp’ed Distortion 1: 1,162,666 
 
Susitna Parkway (S. Big Lake) 
Test Points: 40 & 50 
 Ortho Ht  40 = 238.58 
   50 = 178.85 
 EDM Horizontal Dist = 1935.883 
 RTK Horizontal Dist (Grid on PortMac Rail G06) = 1935.854 
 (Ground on PortMac Rail G06) = 1935.868 
 (Grid  LGO =1935.8542) 
 (Grid TGO = 1935.855) 
 EDM-Grid Dist Diff = Diff = 0.029 
 Comp’ed Distortion 1:66,754  
 
Port Mac 
Test Points: 70 & 80 
 Ortho Ht  70 = 154.15 
   80 = 131.57 
 EDM Horizontal Dist = 3567.175 
 RTK Horizontal Dist (Grid on PortMac Rail G06) = 3567.161 
 (Grid LGO=3567.1611)  
 (Ground on PortMac Rail G06) = 3567.175 
 (Grid TGO = 3567.161) 
 EDM-Grid Dist Diff = 0.014 
 Comp’ed Distortion 1: 254,798 
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Properties as shown in various software 
 
As shown in Leica Geomatics Office (LGO) – LGO is the Baseline for definition and 
checks 
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Coordinate System as shown in AutoCAD 
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Coordinate System as shown in ArcGIS 

 

 
Note the displayed rounding differences on scale and latitude – this appears to be an 
ESRI issue and did not impact the intended use. Scale factor should display 1.000004  -
exact. Latitude should display 61.0000 – exact.
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Reprojection Verification 
In Leica Geomatics Office – LGO is BASELINE 

 

 
In AutoCAD 
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In ArcGIS 
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