5/6/2016

DATA COLLECTION
MODERNIZATION
IN NORTH DAKOTA

Mitch Weier, Water Development Division
May 9, 2016

@ North Dakota State Water Cornmission/ Office of the State Engineer

DATABASE

. %ngg(r)nal IT department developed water use 4D database in late
S

- Expanded to include
- Water chemistry
- Water levels
- Precipitation (Observer network)
+ Hydraulic structures (Dams/Drains/Sovereign Lands permits)
« Water supply
< Survey
- Weather maodification/cloud seeding data
= Etc...
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WEATHER MODIFICATION PROGRAM

+ Developed in late 1970s for hail suppression
+ Atmospheric Resources Board oversees
* Involves about 10 to 15 interns annually
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WATER LEVEL MONITORING

+ Approximately 4,000 wells currently monitored by hand
monthly

» 73 Global level loggers
- 20 Onset level loggers
- 5 in-house loggers ---
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WATER LEVEL
MONITORING

- Onset level loggers
used for surface water
elevation monitoring

$300 per logger or
$650 per site (non-

vented)

Currently monitoring
about 10 closed basin
lakes and 1 stream

WATER LEVEL MONITORING
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WATER LEVEL MONITORING

[

+ Currently have constructed 5 real-time monitoring stations
in-house

- Current cost ~$1,500 per site

= Monitors pressure, other sensors can be added
- Verizon Wireless network

- Control By Web interface

+ Sampling interval can be adjusted

WATER LEVEL MONITORING

9§

» Components

« Pressure transducer (vented system)

= Control By Web data acquisition device

- Verizon Wireless MiFi "~ Antenna

. Solar power system i'/ pegilansl
50 watt panel
Charge controller
12 v gel cell or marine batteries

C—— cBW DAQ

External signal antenna

TR (SRS

<— Transducer

Verizon Wireless

" Charge Controller
L]
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WATER LEVEL MONITORING

Recorder Shack
Staff Gage

L7 Staff Gage reads 0.68 ft
. at827/2015 11:15
| Transducer = 0.575 ft |
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WATER LEVEL MONITORING

IP address to access Control By Web
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Spring Creek Flows

vin 13.19 V Battery Voltage

Channel Head 0.5597 ft Ft of water
above transducer

Current Time: Fri, 28 Aug 2015
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AQUIFER TEST




OIL-FIELD WATER USE MONITORING

+ Bakken oil boom resulted in rapid increase in industrial use

(water depots) in western North Dakota

+ Telemetry pilot test completed in 2011 by legislative request

[

> Requires water permit holders that provide water for oil field

use to use water meters that automatlcally upload dally to the
SWC database

OIL-FIELD WATER USE MONITORING

[t

- System cost varies from $1,000 to $40,000 (multiple sites)

- At $0.02/gal $10,000 = 1.5 acre-ft of water sales

“Push” system using Simple Object Access Protocol
(SOAP)

Not a replacement for field inspections
State does not assume responsibility for permit violations
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Data Flow Diagram
for
Meter Readings from a Telemetry System
sent to the
Telemetry Customer (depot owner/manager)

and the ND State Engineer Water Permit Database

The telemetry pilot study report can be found at the agency web site.
hitp /Aww.swe.nd.gov/4dlink9/4dcgl/GetSubCategoryPDF/250/
Telemetry%20Study%20Report.pdf

hitp://dbase1.swc.nd.gov:8082/4dwsdi

The Telemetry informational Sheet can be found at the link below.
hitp/Awww.swc.nd.gov/Data/sweftpiwebfiles/TelemetryRequirements.pdf

NDSWC SOAP Service Specifications

The North Dakota State Water has the SOAP service for purposes of reporting daily

meter readings to comply for specified water permits with telemetry projects.

This service is curmently a dr d may be modified or refined prior to official implementation.

The SOAP service includes the utiilty to fis the s for ench dey fion. in order 1o p i the
user will be required 1o obtain and the relevant station ID information from the SWC.
The Web Service be d swe.nd.gov:8082/4dwad|

xmi_Post_Meter_Reading

Input Parameters
Parameter  Data Type Deacription
StationtD Integer Index the station.
Usemame  Texd *
Password Tt .
ReadingDate Dats .
ReadingTime Time .
MeterReading Text .
* Contact the ND State Water for user
Output Parameters
Parameter Data Type Description
Poated Boolsan Retuma True if meter reading was properly
posted.
DatePosted  Date Date Reading was posted
TimePosted Tine Tirse Reading was posted
ReadinglD nteger 10 melter reading
SOAP Fault
The service will retum a SOAP Faull in the event of one of the following conditions:
Station ID Does Not Exist SOAP FALLLT : Error - Station ID could not be found!
Remote Access Not Defined SOAP FAULT : Error - Depat Credentiaia have not been defined|
Incomect Credentials SOAP FAULT : Efroc
Duplicate Meter Raading ‘SOAP FAULT : Error - Duplicate Metsr Reading Sent!
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THANK YOU

‘ .7
Weather Modification
* Paul Moen pmoen@nd.gov
DIY Water Level Monitoring
* Dave Hisz dhisz@nd.gov
Water Use Telemetry
* Mike Hove mhove@nd.gov
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