
Registry No:  H11266 Tenix LADS Incorporated 
 
 

 C-1 

C. VERTICAL AND HORIZONTAL CONTROL 

Refer to the Vertical and Horizontal Control Report for a detailed description of the vertical 
and horizontal control used during this survey.  A summary of vertical and horizontal control 
for the survey follows. 
 

C.1 VERTICAL CONTROL 

Vertical control for the survey was based on the Mean Lower Low Water tidal datum 
(MLLW).  The operating National Water Level Observation Network (NWLON) station at 
Sand Point, AK (9459450) established vertical control for the LADS depth benchmark areas 
and for datum determination at the subordinate station installed at Cushing Bay, Mitrofania 
Island. The Mitrofania Island tide station served as vertical control for the survey areas around 
Mitrofania Island and Anchor Bay to Seal Bay. 
 
Station details are as follows: 

  WGS84 
Gauge Location Latitude Longitude 

9459450 
Sand Point City 

Dock 
55° 20.2' N 160° 30.1' W 

9459016 
Cushing Bay, 

Mitrofania Island 
55° 53.3' N 158° 49.2' W 

Table 4 – Sand Point and Cushing Bay Tide Gauge 
 

C.2 ZONING 

NOAA initially supplied tide zones that cover the extent of the survey, with time and range 
correctors relative to the Sand Point tide station.  These were superseded by preliminary zones 
calculated prior to survey operations by John Oswald and Associates, LLC in Anchorage, AK.  
The preliminary zones were established by a 30-day comparison of simultaneous observations  
between Sand Point and Mitrofania Island. Analysis of crosslines and overlaps of the main 
lines of sounding concluded that preliminary tide zoning was adequate and therefore the 
preliminary tide zoning correctors have been considered to be the final zoning correctors. 

 

Tide Zone GS Identifier Time Corrector Range Corrector Reference Station 
M1 1 +0 minutes x0.96 9459016 
M2 2 +0 minutes x1.00 9459016 
M3 3 +0 minutes x1.04 9459016 
M4 4 +0 minutes x1.08 9459016 

SWA204A 5 +0 minutes  x1.00 9459450 
SWA193A 6 +0 minutes x1.02 9459450 

Table 5 – Tide Zones 
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An analysis of simultaneous tides at Sand Point and Mitrofania Island for the period May 1, 
2004 to Aug 30, 2004 enabled John Oswald and Associates to compute final datum for the 
Mitrofania Island tide station. Full details of this analysis can be found in the Mitrofania 
Island Tide Station Report prepared by John Oswald and Associates dated November 5, 2004.  
This report has been supplied digitally with the H11260 AJ Report CD in the tides directory in 
PDF format and sent to CO-OPS. 
 
The derived value at the Mitrofania tide gauge for the difference between MLLW and MHW 
is 2.121 meters. From the tide zoning a range factor of 1.00 was used for Sheet AX to 
determine a MHW value of 2.121 meters or 1.160 fathoms.  
 
The verified tides were supplied by John Oswald and Associates. The verified tide data was 
checked against predicted tides to ensure there were no meteorological effects at the tide 
gauge. The corrected gauge data was smoothed using a fifth order polynomial of five hours 
length and then supplied to Tenix LADS, Inc. for the application of tides.  
 
For final processing, tidal correctors were applied to the verified tidal data delivered by John 
Oswald and Associates.  The time and height correctors listed above were used for processing 
the data for tides.  
 

C.3 HORIZONTAL CONTROL 

Data collection and processing were conducted on the Airborne and Ground Systems in World 
Geodetic System (WGS 84) on Universal Transverse Mercator (Northern Hemisphere) 
projection UTM (N) in Zone 4, Central Meridian 159 West.  All units are in meters.  This 
data was post-processed and all soundings are relative to the North American Datum 1983 
(NAD 83).  
 

C.3.1 LADS Local GPS Base Station – Sand Point 

Real-time positions were determined using an Ashtech GG24 GPS receiver.  A local GPS 
base station was coordinated by John Oswald and Associates on the roof of the Popof Pizza 
Building at the processing facility, Sand Point, AK on March 28 - 29, 2004.   
 
The derived NAD83 coordinates for the local GPS base station, are:  

 

NAD 83 UTM (N)  Zone 4 

Latitude (N) Longitude (W) Easting (m) Northing (m) 
Ellipsoidal 
Height (m) 

55o20’42.544” 160o28’53.447” 406 048.735 6 134 199.851 72.980 

Table 6 – GPS Base Station 




