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Oklahoma State University, as an equal opportunity employer, complies with all 

applicable federal and state laws regarding non-discrimination. Oklahoma 

State University is committed to a policy of equal opportunity for all individuals 

and does not discriminate based on race, religion, age, sex, color, national 

origin, marital status, disability, or veteran status with regard to employment, 

educational programs and activities, and/or admissions.

To file a program discrimination complaint, a complainant should complete a 

Form AD-3027, USDA Program Discrimination Complaint Form, which can be 

obtained online, at www.usda.gov/sites/default/files/documents/usda-

programdiscrimination-complaint-form.pdf, from any USDA office, by calling 

(866) 632-9992or by writing a letter addressed to USDA. The letter must 

contain the complainant’s name, address, telephone number, and a written 

description of the alleged discriminatory action in sufficient detail to inform the 

Assistant Secretary for Civil Rights (ASCR) about the nature and date of an 

alleged civil rights violation. The completed AD-3027 form or letter must be 

submitted to USDA by:

mail: U.S. Department of Agriculture Office of the Assistant Secretary for Civil 

Rights 1400 Independence Avenue, SW Washington, D.C. 20250-9410; or

fax: (833) 256-1665 or

(202) 690-7442; email: program.intake@usda.gov. This institution is an equal 

opportunity provider.



Who is this guy? 

 



WHY DOES WATER MATTER?

• Water is the foundation of public health, 

economic development, climate resilience, 

and culture.

• Mindful water conservation is the 

conscious management and respect of a 

finite resource under growing demand.

• Where does your water come from? 

Where does it go?





Source: “Urban water cycle processes and interactions” UNESCO, International Hydrological Programme



Source: “Urban water cycle processes and interactions” UNESCO, International Hydrological Programme



CIRCULAR WATER ECONOMY

https://www.wef.org/circular-water-economy/circular-water-economy/







CMN & AREA SOURCE WATER

• Okmulgee Lake

• Dripping Springs Lake

• OK Rural Water District map

• https://www.owrb.ok.gov/maps/pdf_map/rws_boundlines.pdf

https://www.owrb.ok.gov/maps/pdf_map/rws_boundlines.pdf
https://www.owrb.ok.gov/maps/pdf_map/rws_boundlines.pdf


Irrigation Scheduling and Water Budgeting

4 Main Factors to Consider:
• Landscape Water Requirement
• Soil Information
• Irrigation System Performance 
• Irrigation Schedule 





LANDSCAPE IRRIGATION DESIGN PROCESS

Backflow preventer 
• Required at the cross connection; any link between a potable water 

supply and a source of contamination

• Can occur two different ways: 

• Back-pressure: when more pressure builds up on the outlet side of 

the backflow device than exists at the water source

• Usually caused by a pump or other pressure producing 

equipment

• Back-siphonage: caused by a drastic drop in pressure in the water 

source (usually by undersized pipes, line repair or break, main 

pressure lowered due to high demand, reduced supply in main 

pressure on suction side of booster pump



“Where lawn sprinkler and irrigation systems have pumps, connections for 

pumping equipment, auxiliary air tanks or are otherwise capable of creating 

backpressure, the potable water supply shall be protected by the following 

type of device if the backflow prevention device is located upstream from the 

source of backpressure: 1) Reduced pressure principle backflow preventer – 

ASSE 1013 (RP)”

 -2024 National Standard Pluming Code, pg. 143 

Source: https://iapmo.org/codes-standards-development/code-development/national-standard-plumbing-code

LANDSCAPE IRRIGATION DESIGN PROCESS



TYPES OF BACKFLOW PREVENTERS



LANDSCAPE IRRIGATION DESIGN PROCESS

Water Flow Meter Capacity 
• Rule 1: “The pressure loss through the water meter should not exceed 10% 

of the minimum static pressure available in the city water main”.

• Rule 2: “The maximum flow through the meter for irrigation should not 

exceed 75% of the maximum safe flow of the meter according to the 

American Water Works Association standards”.

• Rule 3: “The velocity of flow through the service line should not exceed 5 

FPS for plastic pipes of 7 FPS for metal”. 

• Source: Rain Bird’s “Landscape Irrigation Design Process”, pg. 25-26



SPRINKLER IRRIGATION 
Advantages of Sprinkler Systems:

• Coverage 

• Sprinklers can cover large areas and are usually better for 

open space where coverage across plant canopies from 

above is needed. 

• Variety

• There are a wide range of sprinkler systems (overhead, 

micro-sprinkler, etc.) what can cater to different crop types 

and environmental conditions

• Longer Lifespan:

• Sprinkler systems tend to last longer than drip system 

when properly maintained 

• Freeze Protection:

• Overhead sprinklers can provide freeze protection for 

some plants if used correctly during cold weather events

Disadvantages of Sprinkler Systems: 

• Water Efficiency: 

• Sprinkler systems are generally less efficient than drip 

systems due to higher evaporation rates, especially in 

windy conditions; Distribution Uniformity (DU)

• Foliage Wetting:

• Sprinkler systems wet the foliage, which can increase the 

risk of plant diseases (especially if watered at inappropriate 

times). 



DRIP IRRIGATION
Advantages of Drip Irrigation:
• Water Efficiency
• Targeted Application
• Disease Prevention
• Lower Labor Requirements

Disadvantages of Drip Irrigation: 
• Initial Cost
• Clogging Issues
• Limited Coverage Area









• Soil texture is determined by the size and 

proportion of soil particles that make up the soil.

• Soil structure is the grouping of particles of sand, 

silt, and clay into larger groups (aggregates) of 

different sizes and shapes

Soil Texture & Structure





• The rate of infiltration depends on soil type, land 

cover, and the amount of rainfall.

• Factors Affecting Infiltration

• Soil texture and structure

• Vegetation cover

• Soil management

• Surface conditions

• Environmental Importance

• Erosion control

• Support for vegetation

• Practices such as the use of rain gardens, French 

drains, and adding organic matter or compost 

improve infiltration rates and reduce flooding risks. 

Infiltration







• Water that does not infiltrate flows over the land’s surface into streams, rivers, and eventually larger bodies of 

water like lakes and oceans.

• Types of Runoff:

• Infiltration-Excess Runoff

• Saturation-Excess Runoff

• Impacts of Runoff:

• Erosion and Sedimentation

• Water Quality Degradation

• Flooding 

• Stream Channel Alteration

• Management Strategies

• Green Infrastructure

• Vegetative Buffers

• Stormwater Management

• Buffer Strips

• Contour Farming

Runoff





• Electrical Conductivity (EC): Measures salinity levels to determined total dissolved 

solids (TDS); excessive EC affects plant growth; ideally less than 1500 µmhos/cm

• Sodium Adsorption Ratio (SAR): a ratio of the concentration of sodium compared 

to calcium and magnesium; high SAR leads to soil permeability issues; ideally, 

should be less than 10.0 SAR 

• Sodium percentage: Ideally, should be less than 15%

• pH Levels: Optimal range for irrigation water is 6.5–8.4.

• Alkalinity : Should be less than 150 ppm to prevent elevated pH of growth media.

Key Water Quality Parameters





Types of Pollution:
• Point Source Pollution

• Non-point Source Pollution

Consequences of Pollution:

• Environmental Impacts

• Cultural Impacts

• Economic Costs

• Human Health Risks

Pollution Management Strategies:

• Best Management Practices (BMPs)

• Green Infrastructure

• Policy and Regulation (Clean Water Act)

• Buffer Zones

• Sediment Control 



WHAT ARE HARMFUL ALGAL BLOOMS (HABS)? 

• Cyanobacteria: Produces toxins harmful to humans, pets, and wildlife.

• Potentially lead to eutrophication

• Common HAB-Forming Algae in OK and NM

• Microcystis (produces microcystins, a liver toxin)

• Anabaena (produces anatoxins, affecting the nervous system)

• Aphanizomenon (forms dense mats, suffocating aquatic life)

• Golden Algae (Prymnesium parvum)

• Produce toxins called prymnesins (primarily harm gill-breathing 

organisms)

• “Learn to Identify Cyanobacteria Blooms” from the 

Interstate Technology and Regulatory Council

 https://www.youtube.com/watch?v=1Aknc7dZHMg

https://www.youtube.com/watch?v=1Aknc7dZHMg




OSU’S ANIMAL DISEASE DIAGNOSTIC LABORATORY

Website: https://sites.google.com/view/osupgml/home



IRRIGATION SYSTEM PERFORMANCE

Simple Irrigation Checkup

• Step 1: Check controller settings

• Step 2: Run each irrigation zone

• Step 3: Identify problems and make repairs 



IRRIGATION SYSTEM PERFORMANCE



IRRIGATION SCHEDULE

Basic types of Evapotranspiration Controllers

• Signal-based controllers

• Historic ET controllers

• On-site weather measurement controllers

• Add-on Sensors

• Soil moisture sensors

• Rain & freeze sensors

• Wind sensors



Expectations of 

Smart Irrigation 

Practices
• Potential 20%-50% water savings.

• Improved landscape health and 

appearance

• Enables homeowners and contractors to 

become better at water management. 

• Potential for 70-80 percent irrigation 

efficiency with good design, 

maintenance and scheduling. 

But remember… a smart 

controller won’t fix a bad 

irrigation system! 



WEATHER SENSORS

• Rain/freeze sensors

• Wired or wireless versions

• Shut off irrigation at 37 degrees and 

during and after a rain event

• All rain/freeze sensors can be used by 

any controller

• If no sensor port inside circuit board, 

wire into common wire



How could 

this have been 

prevented? 

Rain 
sensor!!!



How could this have 

been prevented? 

Freeze 
sensor!!!



OKLAHOMA MESONET

 
Irrigation Planner

• https://www.mesonet.org/agriculture/horticulture/irrigation-planner?ref=1943

How to use the Irrigation Planner

• https://content.prod.mesonet.org/learn/ag/tools_documentation/horticulture-irrigation-

planner-tool-202210-tagged.pdf

ET vs. Accumulated ET

• ET is the daily estimate of water loss from plants and soil

• Accumulated ET is the total ET starting at planting date

Rainfall vs. Accumulated Rainfall

• Rainfall is the amount of precipitation in a specific day

• Accumulated rainfall is the total rainfall starting at planting date 

https://www.mesonet.org/agriculture/horticulture/irrigation-planner?ref=1943
https://www.mesonet.org/agriculture/horticulture/irrigation-planner?ref=1943
https://www.mesonet.org/agriculture/horticulture/irrigation-planner?ref=1943
https://www.mesonet.org/agriculture/horticulture/irrigation-planner?ref=1943
https://content.prod.mesonet.org/learn/ag/tools_documentation/horticulture-irrigation-planner-tool-202210-tagged.pdf
https://content.prod.mesonet.org/learn/ag/tools_documentation/horticulture-irrigation-planner-tool-202210-tagged.pdf
https://content.prod.mesonet.org/learn/ag/tools_documentation/horticulture-irrigation-planner-tool-202210-tagged.pdf
https://content.prod.mesonet.org/learn/ag/tools_documentation/horticulture-irrigation-planner-tool-202210-tagged.pdf
https://content.prod.mesonet.org/learn/ag/tools_documentation/horticulture-irrigation-planner-tool-202210-tagged.pdf
https://content.prod.mesonet.org/learn/ag/tools_documentation/horticulture-irrigation-planner-tool-202210-tagged.pdf
https://content.prod.mesonet.org/learn/ag/tools_documentation/horticulture-irrigation-planner-tool-202210-tagged.pdf
https://content.prod.mesonet.org/learn/ag/tools_documentation/horticulture-irrigation-planner-tool-202210-tagged.pdf
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https://content.prod.mesonet.org/learn/ag/tools_documentation/horticulture-irrigation-planner-tool-202210-tagged.pdf
https://content.prod.mesonet.org/learn/ag/tools_documentation/horticulture-irrigation-planner-tool-202210-tagged.pdf


Rainwater Harvesting: 
• The process of collecting and storing rainwater from 

rooftops or impervious surfaces for later use.

• Often used for:

• Irrigation

• Car wash

• Cleaning

• Benefits:

• Reducing municipal water demand

• Lowering water bill

• Managing stormwater runoff

• Enhancing landscape resilience during drought



RAINWATER HARVESTING:

RAIN BARRELS (SIMPLIFIED SYSTEMS)



IRRIGATION SCHEDULING 

AND WATER BUDGETING

Irrigation Schedule

• Base Run Time

• Scheduling Multiplier

• Adjusted Run Time

• Irrigation Events per Reference Period

• Total Run Time per Irrigation Event

• Maximum Run Time per Cycle

• Cycles per Irrigation Event

• Run Time Per Cycle





• Beyond its functional roles, the water 
cycle enriches human life by 
sustaining natural landscapes and 
recreational opportunities. Rivers, 
lakes, and wetlands support activities 
such as fishing, boating, and 
birdwatching, contributing to local 
economies and enhancing quality of 
life. 

• Cultural traditions and practices in 
many communities are deeply tied to 
water, emphasizing its spiritual and 
symbolic significance.

Cultural Values





IRRIGATION IS JUST THAT SIMPLE, RIGHT?



https://www.itrc.org/classes/fertigation.htm









Stay tuned!

Fact sheets are under construction

First one will be a list of specific questions for residents to ask during town/city hall meetings; relating to water, energy, land use, 
etc.

OSU Data Center Research Committee

Water Resources 
Specialists Energy Specialist Agricultural Economics 

Specialists

Mechanical and 
Aerospace Engineering 

Specialist

Waste Management 
Specialist



https://extension.okstate.edu/topics/environm

ent-and-natural-resources/water/



PLEASE FILL OUT THIS 

SURVEY! 

THANK YOU FOR YOUR TIME 

& ATTENTION

QUESTIONS?

COMMENTS?

CONCERNS?
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