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Thank you for allowing me to present today!

Automation 
 Integration 
 Service - Primary 
  Municipal 
  Irrigation districts 
 
 Nick Vasquez – Fabrication, Service, CAD, graphics 
 Joel Burgard – Project manager, programmer, server, security 
 Josh Hendricks – Instrumentation tech, field installs 
 Mandy Burgard – Senior Graphics Programmer / Project coordinator 
  
 Pete Parsons – Inside Sales,  
 Les Austin – Shop manager /  
 Skye Burgard – Field assistant, service 
 Sandy Burgard – Office manager / administrative 
  

1 West Main Street

P.O Box 376

East Helena, MT 

59635

2



INITIAL CONSIDERATIONS FOR AUTOMATION:

1. Data Collection Only

Flow / Gate / Level Instantaneous Display

Trended data for historical review

Logged data CSV, MS Excel, Historian

2. Full Control

Collect as detailed above

Control

AUTO:  Enter setpoint, and automatically controls to that point

HAND:  Command to specific point and stays

3. Data collection and storage

Microsoft Excel

Historian

SQL Server

4. Access to system

Local computer

Remote Computer

Phone, Tablet, etc.

5. Network

Radio

Hardwire

Gateway/Internet/Phone Modem

Satellite 3



Monitor location only:  Level/Flow/Gate Position

Solar / AC Power / I/O Radio / Local Display / Sensor Mounting 4



Control location: 
Gate Position/Pump Motor

Flow Based:

Gate Control

Pump Control
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NETWORK:  How to get data from point to point
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Deep Dive Look into primary components

• Network

• Security

• Server

• HMI

• Actuators

• Level

• Sontek Flow

• Antennas

• Lightning
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Communication  
Network
BACKBONE OF IRRIGATION SCADA SYSTEM
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Introduction
Joel Burgard
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SCADA System General Layout

Network Architecture 
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What to Consider?
Reliability

Cost

Serviceability

Security
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Hardwired
Ethernet

◦ Short Distance

◦ Simple

Fiber Optics

◦ More Nuanced

◦ Will go as far as you want to pay for it
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Wireless
Radio

Gateway (VPN)

Satellite
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Security

Best Practices

◦ Passwords: 

◦ Minimum 15 character long

◦ 1 Lowercase, 1 Uppercase, 1 Symbol, and 1 Numeric Character 

◦ Change Once a week

◦ Should be accompanied by a token that cycles every  60 seconds

◦ Should be accompanied with multifactor authentication

◦ All accounts should automatically log out upon closing application

◦ Everyone should have individual account

◦ All communications should be a minimum AES 256 Encryption protocol

◦ Server/Workstation should be in secured reinforced room only accessible with RFID badges
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Security (CONT’D)
Time and place for high security

Your security will be determined by your desired level of convenience

Easy to underthink convenience in an office

This is my 15th

time logging 

in today.
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Server/Workstation
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Step-By-Step Gate Operation
Procedure for operating at the DAM
1.) Confirm control – GATES CONTROLLED AT DAM

2.) Set all controls to AUTO

• Motor – GAS or ELECTRIC

• Speed Valve

• Pressure Valve

• Desired Gate – 1, 2, 3, 4, or 5

3.) Verify Gate PSI for desired gate – SWIFT DAM SETPOINTS

4.) Set desired position - OPEN SP (#.## FT)

5.) Select INITIATE GATE

6.) Recommend – When completed turn all controls back to OFF
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HMI (Human to Machine Interface)
OIT (Operator Interface Terminal)

-Intuitive Graphics: Should be able to know process and understand graphics

-Appropriate Data:  Shows necessary items without cluttering with 
unnecessary values

-History Access:  See Trend of process, perhaps min/max, or totals, etc.

-Clean, easy to follow.

-Value added items:

Update times

Daily Values

Alarm Conditions
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*Includes mechanical piping

*Shows update seconds

*Quick access to trends

*Quick indication of HOA

*Easy indication of running/off

*Appropriate data on same page
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Discuss Instrument Selection

• Level Transmitters 

• Calculate Flow based on head (primary measuring device)

• Flowmeters Open Channel (Sontek etc.)

• Actuators

• Antenna
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ULTRASONIC
Can take care of pump application

Duplex Control with lead/lag and alternate:

Call duplex pumps (5 relays)

Alternate, and call both at Lag setpoint

Low and High level alarms

Pump run meter and start counts

Loop Powered Level Transmitter

Simple Level Only

RADAR
SIMPLIFIED TRANSMITTER

Level only transmitters must have a “primary measuring device”:  parshall flume, something to create head vs flow table 
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ULTRASONIC

PROS:

Continuous Level

NON-Intrusive

Rugged 

Typically includes duplex

Pump Control

CONS:

Expensive

Subject to echo related interference

Pipe or wire in sonic path

Can be affected by grease or foam
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Transducer mounting should never sag!!!
****1/4” can represent significant flow.

Solid support across

cement channel

Rotates for access

Triangle support

Solid support upstream

With sensor in center
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SONTEK – Open Channel Flowmeter with
Integral level and velocity detection.

As installed at Big Spring Fish Hatchery
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ANTENNA INSTALLATION
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Gate Electric Actuators:  One of the most important 
components of an irrigation automation project

• Vital Application

• Precise installation

• Close machining

• Flange plumb and 
square

• High Fail Item:

• Mechanical

• High Use item

• Extreme weather

Electric Actuators are a precise engineered item:

Integrated torque sensors to protect gate

End Stops for precise open/close position

Torque stop setpoint for tight seal

Exact position calculation with output value

Geared for power in gearing not motor
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Prep for installation:

Stem Details

Torque requirements

Mounting Flange

Pedestal details

Modulating duty Input/Output requirements

Physical size/weight

Machining:

Coupling Nut

Mounting adapter flange

Gate mounting plate hole pattern adapter

36



37



38



WHAT TO LOOK FOR IN AN SYSTEM INTEGRATOR

*** Most important thing to make sure the name is three 

letters and looks like “met”!
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1 Local

2 Responsive

3 Skillset to do more than just write a program

Machining

Run conduit and control wiring

Understand field instruments

Electric Actuator Trained

Able to integrate existing (old) motors, VFD’s Etc.

3 Manpower to respond

4. Experience in networking, radios, actuators, irrigation districts.

WHAT TO LOOK FOR IN AN SYSTEM INTEGRATOR
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To integrate a new SCADA system into existing components requires being onsite.

And the ability to understand a wide variety of systems!
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