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Main Topics 
• Water Use Program 
• Telemetry History – Why & How 
• Telemetry Pilot Study – What is being done? 



State Engineer Water Use Program 
• 1970s to Present 
• Annual Water Use Form  ( AUF ) 
• Self-Monitoring & Reporting “Honor System” 
• Over 2,200 Irrigation Permit AUFs : ~ 93% R.R. 
• Over 850 Mun/Ind Permit AUFs : ~ 97% R.R 
• Water Permit Database  
• S.E. Flow Rates : Ultrasonic Flow Meter 



Panametrics Ultrasonic Flow Meter 



• Well Drilling Program – State Rig : ~ 120 sites  
• Water level monitoring : ~4,200 wells 
• Obs. Well Sampling :  ~ 1,200 samples 
• Surface Water gauges :  ~   150 gauges 
• Surface Water Sampling :  ~   200 samples 
• Satellite Data :  NDAWN  &  METRIC  (Dr. Allen) 
• Water Use Program : ~ 3,000 AUFs 

Annual Hydrologic Monitoring 



• Kidder County 2006 Irrigation Study 
 • 2002  NDAWN & Landsat 
 • Crop Water Deficit & Crop Areas 
 • Only 10% difference between reported use 
• METRIC  ( Mapping EvapoTranspiration at high  
Resolution with Internalized Calibration) 
 •2006 Devils Lake /NDSU  ET Project 
 • Satellite Data :  NDAWN  &  METRIC 
 • Dr. Dean Steele & Sheldon Tuscherer 

Satellite Data 



Devils Lake 2006 ET Project 



Monitoring Wells & Surface Water Sites 



• Rapid Development of Oil Industry 
• Rapid Development of Water Depots 
• 2011 Legislative concern regarding :  
Accuracy of  information from the “Self  
Reporting : Honor System”  

Telemetry History  :  Why? 



• April 28,  2011 – Bill 2020 Passes House & Senate : 
“Remote Terminal Water Metering Devices”      
 

Telemetry History  :  How ? 



• April 28,  2011 – Bill 2020 Passes House & Senate :    
“Remote Terminal Water Metering Devices”  
• May 18, 2011 – Governor veto of telemetry section, 
noting S.E. is in best position to develop metering 
specifications. 

Telemetry History  :  How ? 



• April 28,  2011 – Bill 2020 Passes House & Senate :    
“Remote Terminal Water Metering Devices”  
• May 18, 2011 – Governor veto of telemetry section, 
noting S.E. is in best position to develop metering 
specifications. 
• State Engineer provided assurances  : 
 1. Increase frequency of meter readings by staff 
 2. Develop monthly  meter report by permit 

holder 
 3. Implement a Telemetry Pilot Study 

Telemetry History  :  How ? 
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• 1st Phase – Research & Review 
• 2nd Phase – Data Transfer  Testing 
• 3rd Phase – Installation at  sites   (collection & transfer) 
 A.  Dodge Depot   :  On-Set Computer, HOBO 
 B.  Timber Creek (T. C.) Depot  :  McCrometer 
 C.  Trenton Depot   :  McCrometer 
 D.  Schaper Depot  :  iDT 

Telemetry Pilot Study : What is being done? 



 1st Phase – Research & Review  
• Tabulated meter brands at  73 depot fills :  ( 18 ) 

McCrometer 53% 
Neptune  12% 
Sensus  9% 
15 other meter types  26% 

• McCrometer pilot : Central Colorado Con. Water District 
 Ken Quandt  :  Regional Representative 
 Randy Ray  :  Telemtry project started in June of 2009 



 1st Phase – Research & Review  
• Existing telemetry at N.D. water depots : Basic Energy 
 SWWA , Lalim Depot, & Cities of Williston, Killdeer, New Town 
2 to 4 months for successful completion of installation. 

Parshall Depot : Feb. 2012 transition to SCADA ~ $40 K 



 1st Phase – Research & Review  
• Other telemetry vendors  :  $5,000 to $40,000 & Up. 
 1. On-Set Computer HOBO Data Logger : Dodge depot 
 2. Design Solutions & Integration : Basic Energy 
 3.Informational Data Technologies :  SWWA (5 sites) 
 4. Red Lion  :  Lalim Depot 
 5. Watch Technologies  :  Oregon  
 6. MicroComm SCADA (supervisory control & data acq.) 



 1st Phase – Research & Review  
• Telemetry communication :  
 1. Satellite  :  McCrometer  &  idt 
  Very good coverage;  Greater Costs 
 2. Cell Phone  :  HOBO logger 
  Reasonable coverage;  Less Costly 
 3. Radio  :  State Radio Towers  :  ~ $500K upgrade 
 4. Hard-wired internet (TCP / IP)  :  DSI   



AT&T Data Coverage Map of N. Dak. 
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 2nd Phase – Data Transfer from Basic E . 



 3rd Phase – HOBO Installation at Dodge  
Dodge Depot : Jan. 2012 Initial set-up  ~ $1,600+$750+$143 



 3rd Phase – HOBO Installation at Dodge  

Pulse Counter  
& 

4 – 20 mA 



 3rd Phase – HOBO Installation at Dodge 
https://www.hobolink.com:443/p/0b05ccd80d330a35cee9b8646e4fa7ed  

https://www.hobolink.com:443/p/0b05ccd80d330a35cee9b8646e4fa7ed
https://www.hobolink.com:443/p/0b05ccd80d330a35cee9b8646e4fa7ed


 3rd Phase – HOBO Installation at Dodge  



 3rd Phase – HOBO Installation at Dodge  



 3rd Phase – McCrometer Installation  
T.C. Depot : April 2012 Initial set-up  ~ $2,100+$300+$300 



 3rd Phase – McCrometer Installation  

Pulse Counter / Transmitter 





 I.D.T. Installation at J.S. Depot 
$1,300 



Existing Sensus “Smart” Meter at 
J.S. Depot 



 I.D.T. Web Page for display of Telemetry Data  



Telemetry : Data :   --- ? : Database 
 



Telemetry : Data :  SOAP : Database 
The SOAP connection 



Telemetry : Data : SOAP : Database 
The SOAP connection 

• SOAP ( Simple Object Access Protocol ) 
• Open Standard  Web Service ( XML ) 

• Hardware and Software Independent 



Telemetry : Data : SOAP : Database 
The SOAP connection 

Agency SOAP Service developed by Chris Bader 
 • Telemetry Hardware becomes “Transparent” 
 • Pushes the data to the agency database 
  •  Savages Industries  (Ames Water) 
  •  IDT ( South Dakota) 
  •  McCrometer 
 



Water Depot Database  -  SOAP 



• SOAP Credentials  -  auto sent by e-mail 
 • Station ID 
 • User Name 
 • Password 
  

Water Depot Database  -  SOAP 

http://www.swc.nd.gov/SWCTelemetrySOAPSpec.html


Water Depot Database  -  SOAP 



Water Depot Database  -  SOAP 
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Telemetry Challenges 
• Network accessibility  & Data up-links 
• Equipment availability 
• Learning curve 
• Systems integration 
• No New Funds :  Existing 2011-13 Budget & Personnel 
• Thank you to: 
Todd, Bob, Jon, Chris, Dan, Alan, Paul, Kelvin, Neil & Albert 

Questions ? 
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