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FOREWORD 
 

The Center for Operational Oceanographic Products and Services (CO-OPS) provides the 
national infrastructure, science, and technical expertise to collect and distribute observations 
and predictions of water levels and currents to ensure safe, efficient, and environmentally sound 
maritime commerce.  CO-OPS provides the set of water level and tidal current products 
required to support NOAA and to assist in providing operational oceanographic data and 
products required by other groups and Strategic Plans within NOAA.   
 
Data submission requirements for CO-OPS water level observing stations are comprised of the 
observed water level data and the supporting metadata and documents for station installation, 
site visits for scheduled and unscheduled maintenance, and station removal. Observed water 
level data are formatted such that the CO-OPS can ingest the data observing system.  This 
manual outlines data and metadata documentation submission requirements (i.e., ‘deliverables’) 
and gives examples of each, to assist field personnel when submitting to CO-OPS.  The content 
in this manual was derived from the CO-OPS Specifications and Deliverables for Installation, 
Operation, and Removal of Water Level Stations (Station Documentation; Section 5.3).  These 
required data submissions should be submitted in digital format only. 
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2.0 eSite Report 
 
The eSite report is a web-based interface through which station and instrumentation metadata 
for water level and meteorological observing systems can be entered, submitted, verified and 
recorded.  Through the CO-OPS Application Access Management (AAM) tool, CO-OPS 
employees and contractors can be granted access to the eSite report interface, so that field 
maintenance metadata is submitted to CO-OPS in a standardized manner. eSite reports are 
documents specifying updated information describing the site, local contacts and site specific 
logistical considerations, as well as sensor, equipment, infrastructure and bench mark 
metadata. Users are able to modify the metadata describing parts and accessories, remove 
parts and accessories, or add new or undocumented parts and accessories. These reports can 
also include event-driven information such as dive inspections, GPS observations, and sensor 
and bench mark leveling.  
 
Example of an eSite Report: 
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3.0 Sensor Test Worksheet 
 
Reoccurring sensor testing and calibration are imperative to ensure the accurate water level 
heights are recorded.  The sensor test worksheet documents the performance test results of the 
primary and backup water level sensors, ancillary sensors, and the GOES transmissions; and 
the barometric pressure sensor calibration results.  This worksheet is submitted with eSite 
reports, whenever sensors are installed, inspected, or replaced. Example of a sensor test 
worksheet: 
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4.0 Sensor Elevation Drawing 
 
The sensor elevation drawing is a diagram of the sensor heights for all water level, 
meteorological and ancillary sensors that are incorporated at each water level observing station.  
The diagram specifies the station datum, along with the Mean Lower Low Water (MLLW) and 
the Mean Higher High Water (MHHW), if known.  Additionally, the diagram shows an elevational 
comparison between the sensors, datums, and primary bench mark in a profile view. If new 
stations, show sensor elevations on station datum only; once the tidal datums are determined, 
the diagram should be updated with the datum information. This document is to be updated 
when new sensors are installed / relocated and/or when the accepted datum offset has been 
updated. 
 
Example of a sensor elevation drawing: 
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5.0 Bench Mark Diagram 
 
The bench mark diagram should reveal the relative location of the water level sensor(s), tide 
staff (if any), the body of water being observed, bench marks, and major reference objects 
found in the bench mark descriptions. There should also be a compass included in the diagram, 
as well as a title block.  The title block should contain these items (below), if applicable:  
 

• Station name / number 
• NOAA chart number 
• USGS Quad name 
• Field unit 
• Date created 
• Author / illustrator 
• Latitude and longitude (obtained from hand-held GPS receiver) of the gauge 

 
Example of a bench mark diagram: 
 

 
 
 



 10 
 

Center for Operational Oceanographic Products and Services 

6.0 Bench Mark Descriptions 
 
Bench mark descriptions are integral in recovering individual bench marks.  The bench mark 
descriptive text should provide clear, concise, and accurate instructions on how to recover a 
bench mark using easily identified objects located within a reasonable distance from the bench 
mark. The assumption is made that the user is not familiar with the surroundings.  CO-OPS 
User Guide for Writing Bench Mark Descriptions can be found at 
http://tidesandcurrents.noaa.gov/fieldlibrary/ViewLibrary?q=Writing+bench+mark. 
 
Example of a bench mark description: 
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7.0 Station ‘To-Reach’ Statement 
 
The Station To-Reach statement provides easily followed directions on how to reach a water 
level station, the sensors and the associated bench marks. It is also used on the Published 
Bench Mark Sheet. These directions are written for the user who is unfamiliar with the area. 
Thus, the Station To-Reach statement should start from a readily found prominent landmark, 
use the mode of transportation most common to the area, and guide the user to the station via 
the most direct and major route.  
 
Example of a Station To-Reach statement: 
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8.0 Digital Photographs 
 
Digital photographs are useful for station (bench mark) reconnaissance, bench mark recovery, 
bench mark and sensor stability assessment.  Digital photographs of each bench mark disk 
should include close-up, eye level, and at least two different direction horizontal views.  There 
should also be digital photographs of the station, DCP, equipment, underwater components, 
and the general vicinity. Photographs must follow the naming convention documented in the 
Standing Project Instructions or CO-OPS Specifications and Deliverables document.  All digital 
photographs should be submitted in JPEG format. 
 
Example of digital photographs: 
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9.0 Precise Leveling Abstract 
 
An abstract of precise leveling should be submitted for each second order, class I or third order 
level run.  The abstract shall show the separate results of each run over each section (including 
rejected sections), the mean difference, the divergence, the length of the section, the 
designation of each section, the cumulative divergence and distance of each bench mark from 
the primary sensor, staff and / or electronic tape gauge, and the total distance (all spurs) of 
levels run. Rejected runs are designated by an R placed beside the rejected number.  
 
Example of a precise leveling abstract: 
 
 



 14 
 

Center for Operational Oceanographic Products and Services 

10.0 Datum Offset Computation Worksheet 
 
The leveling connection to the water level sensors should occur at the sensor leveling point 
(e.g., top of the geodetic collar on a microwave radar sensor). The sensor leveling point is 
included in the leveling to derive the sensors’ elevation relative to the station datum. The 
derived sensor elevation is applied to the observed water level data to calculate the water level 
data on station datum. The elevation of the water level sensor is measured via leveling annually, 
and if the sensor leveling point elevation is greater than the old sensor leveling point elevation, 
the difference is positive and a constant need to be added to the water level data. If the new 
sensor leveling point elevation is less than the old sensor leveling point elevation, the difference 
is negative and a constant needs to be subtracted from the water level data. Changes to the 
offset only occur when the new elevation is ±6mm from the previous stored value. 
 

11.0 Format for Downloaded Data 
 
There are two methods to properly download data from the Sutron XPert dataloggers.  The first 
method requires the use of the Xterm Graphical User Interface Screen Personal Computer 
terminal program, and the other method can use any terminal program that can save a file such 
as ProComm.  Using Xterm is the preferred downloading method. 
 
Example of Xterm GUI Screen for PC: 
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12.0 GPS Deliverables 
 
GPS Deliverables include attaching the Online Positioning User Service (OPUS) published 
datasheet and the shared solution datasheet and four photographs of the bench mark.  The 
shared solution datasheet details coordinates in UTM and SPC format, as well as information on 
the nearest published bench mark.   
 
Example of a shared solution datasheet: 
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13.0 Scheduled Maintenance Checklist 
 
The scheduled maintenance checklist is applicable to all stations. CO-OPS water level 
observing stations require routine maintenance to ensure the equipment is working properly and 
is upheld to sustain high standards of efficiency.  Routine Maintenance includes checking for 
leveling adjustments, examining tidal benchmarks, retrieving water level data, assessing the 
conditions of the equipment and sensors, and routinely replacing equipment that may be 
outdated. 
 
The latest version of the Scheduled Maintenance Checklist was completed in October 2016, 
and can be found here: 
http://tidesandcurrents.noaa.gov/fieldlibrary/ViewLibrary?q=Scheduled+Maintenance+Checklist 
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14.0 Diving Documents 
 
Diving documents may include anything ranging from a dive operations plan to a diving 
emergency assistance plan.  These documents can outline the "who, when, where, what, and 
why" of a diving event or even general procedures and contacts for each unique diving location. 
Any photos and videos taken during the dive should also be submitted. 
 
Example of diving documents: 
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15.0 Pertinent Documents (If Applicable) 
 
These are the remaining documents that can be submitted for water level observing stations.  
One of the ensuing documents is required for water level observing stations within the Great 
Lakes region.  The remaining subsequent documents are helpful as metadata, but are not a 
necessity for COET.  Most of the information below pertains to leveling and/or surveying, as well 
as legal documents. 

 
Non-essentials 

*Water level transfer form (for Great Lakes stations only) 

*Levels (electronic files) including leveling equipment information and field notes of precise 
leveling 

*Staff to gauge observations (Microsoft Excel format) 

*Calibration certificates for Invar leveling rods 

*Calibration records for sensors 

*Agreements, MOU, contract documents, utilities/pier agreements, etc. 

*Other information as appropriate, or as specified in the contract 




