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=l United States Department of Agriculture 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) 632-99920r by writing a letter addressed to USDA. The letter must
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mail: U.S. Department of Agriculture Office of the Assistant Secretary for Civil
Rights 1400 Independence Avenue, SW Washington, D.C. 20250410; or
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WHY DOES WATER MATTER?

AWater is the foundation of public health,
economic development, climate resilience,
and culture.

AMindful water conservation is the
conscious management and respect of a
finite resource under growing demand.

AWhere does your water come from?
Where does it go?




Pools and Fluxes
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over ocean B On Earth, water can be fresh, saline, or a mixof both.
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CIRCULAR WATER ECONOMY

ThreeRs Interventions

1. Detecting leaks and repairing pipes to reduce non-revenue wdter and redundant
treatment of water for enhanced efficiency
2.Recycling wastewater to meet freshwater demand from agriculture, manufacturing, and

other sectors
REDUCE

3.Recovering phosphorus and nitrogen from wastewater for use as agricultural fertilizer

4.Using anaerobic digestion to convert waste solids into biogas to generate energy for
facilities or the grid

5. Applying treated biosolids to land as nutrient-rich fertilizer

RECOVER

6.Coordinating green infrastructure development and restoring wetlands to manage
stormwater flooding
/. Using treated wastewater or stormwater to recharge surface water supplies, or replenish

overdrawn aquifers and prevent saltwater intrusion
REGENERATE

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



CIRCULAR WATER ECONOMY

Total value to utilities, annually

C $47 billion )
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Enhancing system Capturing latent value Repleneshing and
efficiency and minimizing from wastewater revitalizing natural water
waste systems

( $28 billion ) ( $12 billion ) ( $6.5 billion)




Oklahoma Groundwater Resources
Major and Minor Aquifers of Oklahoma

Major Alluvial Aquifers
Name (Label)

[77] Arvansas River (An)

[ | canadian Rwver (Ca)
[l cimarron River (C1)

[77] Enid 1soiated Tamrace (21T)
[7] Gery 2and (33)

[[Z7] North Canadian River (NC}

[T27] North Fork of the Red River INER)

[ I Red River Re)

[777] 2ait Forx of he Arkansas River (3FA)

|1 2ait Fors of he Red River {(SFR)
L ] Thiman Terrace (TT}
[ washea River (e

Major Bedrock Aquifers
Name (Label)

Anders (An)

|| Arbuckie-Simpson (A3)
|| Arbuckie-Timpered Hils [AT)
[l siare B0

B = ey EC)

[FF] Garber-sielington (GW)
[C] ogaraia (0g)

[7"] Rounisoux (Ro}

[ Rush 3pengs (R2)
Vamoosa-Ada (VA)

Base Layers
Countes

Minor Alluvial Aquifers

Name (Label)

[T Asniana isolated Terace (AIT)
[77] 8eaver Creex (BC)

[7) cache crees (CC)

[T crkaskia Rwver (Ch)

[ Farvew Isoiated Tarace (FIT)
7] Saworth isoiated Tamace (HIT)
[0 isabeia Isoiated Terrace (1IT)
- Uttle Raver (L)

[ Loyal isolated Terrace (LIT}
[ middie Neosho River (MN)
[ Northemn Neosho River (NN)
B zouthem Neosho River (2N)
[T7] verdigrs Raver (vr}

Minor Bedrock Aquifers

Name (Label)

Soone (2o)

| | Broken Bow (88)

|| cnerokee Group {CG)

[ sast-Certra Okiahoma (ECO)
[ S 1=ireno =R)

[ ] Hennessey - Garber (HG)
[ Hoty Creek (HC)

[ xiamicni (kn

Marletta (Ma)

[} North-Central Cklanoma (INCO)

| Northeastern Okiahoma Pennsyhanian {NOP)

[ Fennsyivanian (Pe)

[ Pine Mountan (PV)

5 Post o=k (PO}

[0 motato Hils (PH)

[ 2outhwestem Okiahoma (20)
B Texoma (T2}

[ wvestem Oxlahoma (WO}
[T5] wocabine (wb)

"Major grouncwater basin (aquifer) is defined a5 a distinct underground body of water overiain Dy contiguous 1anc and having substantially the same
geological and nydrofogical characteristics ang from which groundwater wells yielas at least fifty (S0) galons per minute on the average basinwkie

If from a3 becrock aquifer and at least one hunacred fifty (150) galions per minute on the average basimaide If from an alluvium and terrace aquifer,

or as otherwise designated by the Board.

"Minor grouncwater basin (aquifer) is defined as a distinct underground body of water overiain by contigucus

B
.
)

lanc and having subsiantially the same geciogical and hydrolgical characteristics and which Is not a major ‘-"- '
groundwater basin, \ ) i
WATEA RE

\ SOLNL Y

For more Information please visk the CWRB's web sle at: { httpiiwww.cwrb.ok.gov | ALY
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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:
ALandscape Water Requirement
A Soil Information
Alrrigation System Performance
Alrrigation Schedule
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Figure 1. Site inventory documents existing plants, strue-

tures and utilities.
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Figure 2. Site analysis ldentifies challenges and positive

features of the landscape.

Figure 4. Bubble drawing with areas identified for vegetable
gardening, lawn, wildlife habitat and mixed beds.




LANDSCAPE IRRIGATION DESIGN PROCESS

Backflow preventer

ARequired at the cross connection; any link between a potable water
supply and a source of contamination

ACan occur two different ways:

ABack-pressure when more pressure builds up on the outlet side of
the backflow device than exists at the water source

AUsually caused by a pump or other pressure producing
equipment
ABack-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




LANDSCAPE IRRIGATION DESIGN PROCESS

NWhere | awn sprinkler and i1 rrigation
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)Dd

-2024 National Standard Pluming Code, pg. 143

Source: https://iapmo.org/codesstandards-development/codedevelopment/nationatstandard-plumbing-code



TYPES OF BACKFLOW PREVENTERS

' Almospheric Vacoum Breaker

Shut off valve

lsor Hoe: corsdae:
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Figure 1.2.10
A BACKWATER VALVE

ic Vacuum Breakar
Typical instaliation

Not less than 6




LANDSCAPE IRRIGATION DESIGN PROCESS

Water Flow Meter Capacity

ARulel f@AThe pressure | oss through the
0 the minimum static pressure avalil

f
ARule2 #fThe maximum flow through the r
exceed 75% of the maximum safe flow of the meter according to the
Ameri can Water Wor ks Association st

ARule3 f@AThe velocity of flow through t
FPS for plastic pipes of 7 FPS for
ASource: Rain Birdodés fdAlLandscap2 |l rrigati ol




SPRINKLER IRRIGATION

Advantages of Sprinkler Systems: :
A Coverage Most common types of sprinklers
A Sprinklers can cover large areas and are usually better for
open space where coverage across plant canopies from
above is needed.
A Variety
A There are a wide range of sprinkler systems (overhead,
micro-sprinkler, etc.) what can cater to different crop types
and environmental conditions
A Longer Lifespan:
A Sprinkler systems tend to last longer than drip system
when properly maintained
A Freeze Protection:
A Overhead sprinklers can provide freeze protection for
some plants if used correctly during cold weather events

Disadvantages of Sprinkler Systems:
A Water Efficiency:

A Sprinkler systems are generally less efficient than drip
systems due to higher evaporation rates, especially in
windy conditions; Distribution Uniformity (DU)

A Foliage Wetting:

A—Sprinkler systems wet the foliage, which can increase the
risk of plant diseases (especially if watered at inappropriate
times).

' Sprinkler

Hose angl

Multiple
Stream



DRIP IRRIGATION

Advantages of Drip Irrigation:
A Water Efficiency

A Targeted Application
A Disease Prevention
A Lower Labor Requirements

Disadvantages of Drip Irrigation:
A Initial Cost

A Clogging Issues

A Limited Coverage Area

Q

P BV > 8




Light Requirements Plant Size
Full Sun f_\ Height f
Full Sun to Partial Shade Xy
Partial to Full Shade <> Width ->
Soil pH Requirements Water Requirements*
Acidic (Low pH) L Moderate YY)
Neutral (pH 7.0) N Low AA
Alkaline (High pH) H Very Low A
Season of Interest Place of Origin
Summer SUM Outside of US Not Native
Fall FALL Continental US Native
Winter WIN Oklahoma OK-Native
Spring SPR ;“l‘?;"«',i?fé’r‘{“é”o‘fﬁféiﬂ'fig‘i;"ifi;fi";‘i;fjEﬁﬁ’f&"&é”i'{?E’a'
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Mexican Feather Grass ' : bt LA
Nassella tenuizsima Lavender
Lavanduia spp.

-
R ua fa top fard of the plant. I the Speng. Wi reseed Sach grovng Awonderful addition to native plant gardens, woodland gardens cottage

season and can spread vigorously if not maintained. - gardens or Naturalized Areas. Mmoo couser Suhy wnd Anty Wisawak, LB A kfksaer Carler
e i) ard Shap ban Bloodworth, LES YA oawr Curder jrght)

Big Bluestem _ Catmint , Texas Bluebonnet m
Andropogon geradii Nepeta x faasseni ; Lupinue texensis

Works as a tall background or a screen, cut back in the spring before new Thrives in hesat and drought once established. Aromalic foliage. rhow crutesy Texas state flower. Most readily available by seed. rheics coutesy Metoey Lytw L8

OBy Artiower Cender Jafl] sendd Lins Harvy, CHI AT ower Cander Jogih)
grO'Mh Sms. Photo courteey Sedly srxd Arddy Waossrashy LHI A iower Caoler Juft) 20U e
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Turf Irrigation Water Quality:
A Concise Guide

Justin Quetone Moss, PhD
Turfgrass Water and Environment
Research and Extension Specialist

Michael Kress
Turfgrass Water Quality Laboratory Manager

This Fact Sheet helps turf managers assess their irriga-
tion water by using four key water properties that are listed
on water reports and four key soil properties listed on soil
salinity and texture reports. The second half of this Fact Sheet
provides six lllustrative case-studies for bermudagrass lawns
to model site-specific irmgation strategies.

Four Key Irrigation Water Properties

Total salts is typically reported in units of milligrams
per liter {mg/L) as TDS (total dissolved solids) or TSS (total
solubde salts); for all practical purpeses, TDS and TSS are
interchangeable terms. Howewver, TDS and TSS are often
indirectly measured as EC (electrical conductivity) multiplied
by 0.64. While EC is the historical method of classifying ir-
rigation water, tofal salts makes more intuitive sense; either
can be used (Table 1).

The SAR (sodium adsorption ratio) is used for determin-
ing the ratic of sodium to calcium and magnesium in soils.
This relationship is important because sodium strips calcium
from soil particles and prevents soil aggragates from forming
and creating flow paths in the soil. Although SAR is typically
a soil parameter, it can also be used to classify irrigation
water (Table 2) because that water will eventually determine
the salt chemistry of the scil. The SAR is unitless because it
iz a ratio.

The Adj SAR (adjusted sodium adsorption ratio) is
another paramater typically used for scils. It adjusts for lost
calcium in the form of calcium carbonate deposits. This cal-
cium loss essentially increases the SAR of irigation water

Oklahoma Cooperative Extension Fact Sheets
are also available on our website at:
http:ffosufacts.okstate.edu

Table 2. Classification of irrigation water based on SAR.

SAR Classification Management

=1 Excallent Moneg

1=2 Good Little concern; add pelletized
gypsum periodically

2-4 Fair Aarify soil, sand topdress, apply
pelletized gypsum, monitor soils

4-8 Poor Aegrify soil, sand topdress, apply

pelletizad gypsum, monitor soils
closaly, leach regularly

B-15 Vary Poor Requires special attention; consult
water specialist

=15 Unaccaptable Do not use

and decreases the soil's ability to form soil aggregates. Use
Ad) SAR when it exceeds the unadjusted ratio. The regular
classification system for SAR (Table 2) is still used after the
adjustmant.

The SAR and total salts together help predict water
infiltration rates. Infiltration rates are improved by high total
salts, but high salts may damage turfgrass. Therefore, water
with high salts can be helpful (Figure 1, page 2) and harmful
(Table 1) simultanecusly.

Boron is a nutrient, but in high concentrations is toxic to
plants. In addition, boren is difficult to leach from the soil. It
requires about three times the water to leach boron from the
soil as it does salis. Water containing less than 1.0 mg/L boron
should be of no concern for most plant matenals, while water
with more than 2.0 mg/L boren is unsuitable for irrigation use.

Table 1. Classification of irrigation water based on total salts (mg/L or ppm) and EC (pSfcm or pmhos).

Total Salts EC Classification Managemaent
< 320 = &0 Excellent MNone
320-960 500-1,500 Good Little concern, especially with perodic rainfall
960-1,920 1.500-3.000 Fair Laach salts from soil as neaded
1.820=3.200 3,000-5,000 Poor Routinely leach; monitor soils
3,200-3.840 5,000-6.000 Very Poor Requires special attention; consult water specialist

= 3,840 = 6.000 Unacceptable

Do not use

Water with high total salts makes for a saline soil.

Water report Soil salinity report Texture report
Total Salts | 2,700 mg/L, Poor TS5 | 6,000 mgll, Saline a5% Sand
SAR 1.5, Good SAR | 2.2, Normal 30% Silt

HCO, | 0.0 mg/'L; Mo Adj SAR Borom | 0.03 mg/L, Mo Concarn 35% Clay
Baoron | 0.05 mag'L, Mo Concern

This irrigation water is classified as Poor because of the high total salts.
This =oil is classified as Saline because of the high TSS.
This =oil is classified as a Clay Loam with low permaability.

Plant sympioms. Brown areas, similar to drought stress.
Management strategy. Regularly use excess irrigaticn water to leach salts from the soil. Usa best available water.

Water with high sodium makes for a sodic soil.

Water report Soil salinity report Texture report
Total Salts | 1,320 mg'L, Fair TS5 2,000 my/L, Mormal A5% Sand
SAR | 7.0, Poor SAR | 16, Sodic 204 Silt

HCO, | 0.0 mg/L; Mo Adj 5AR Boron | 0.45 mgil, No Concarn 45% Clay
Boron | 0.12 mg'L, Mo Concern

This irfigation water is classified as Poor because of the high SAR.
This =oil is classified as Sodic because of the high SAR.
This =oil is classified as a Clay with very low permeability.

Plant symptoms. Brown areas, similar to drought stress; soil water fails to drain.

Management strategy. Aerify soil and sand topdress; apply 10 pounds pelletized gypsumd1,000 sq. ft. and repeat
in 30 dayz. Utilize a maintenance program of 5 pounds polletized gypsumd 000 sq. ft. per month during growing
season. Leach regularly with best available water.

Water with both high total salts and high sodium makes for a saline-sodic soil.

| Water report Soil salinity report Texture report |
Total Salts | 2,120 mg/L, Poor TS5 | 5,400 mg/L, Saline 40% Sand
SAH | 6.6, Poor SAR 114, Sodic 40% Silt
HCO, 1 0.0 mg'L; Mo Adj SAR Boron | 0.95 mgd/L, Concern for 20%: Clay
Boron | 0.55 mg/L. Mo Concern Sensitive Ornamentals

This irrigation water is classified as Poor because of high total salts and high SAR.
This =oil is classified as Saline-Sodic because of the high TSS and the high SAR.
This =oil is classified as a Loam with moderate permealbility.

Plant sympioms. Brown areas, similar but not identical to drought stress.

Management strategy. Aerify soil and sand topdress, apply 10 pounds pelletized gypsum/1,000 =q. ft. and repeat
in 30 days: utilize a maintenance program of 5 pounds pelletized gypsumd1,000 =g. ft. per month during growing
seaszon. Leach regularly with best available water. Use differant water supply for ornamental trees.
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Soll Texture & Structure

Soil textureis determined by the size and

proportion of soil particles that make up the soil.

Soil structureis the grouping of particles of sand,

silt, and clay into larger groups (aggregates) of
different sizes and shapes

100% clay

fenX NN/ X
o7/ N

AT v i

percent sand

Figure 2. U.S. Department of Agriculture (USDA) soil textural
triangle. The percent (by weight) of the sand, silt and clay fraction
determines the texture of the soil. The dotted line depicts a loam
soil that has 45% sand, 35% silt and 20% clay content.

L5/ EXTENSION

Figure 3. Examples of the most common soil structures.

Also shown is the structures’ effect on downward movement
(infiltration) of water. (Courtesy of the NRCS, Section 15 of the Mational
Engineering Handbook)



Examples of Soil Structure Types

Granular Blocky

(Subangular) (Angular) SOIL WATER CONTENT
QO B
Wet Saturated
(Soil aggregates) i X Field Capacity
Lenticular e Plant
= = = an Allowable Depletion
}———’—J 1 | . .
—— == C Available (beginning of plant stress)
Prismatic Columnar \/

Permanent Wilting Point

o "}ll" i ‘}
éﬁ D ,’! )

Structureless Types Figure 1. Typical Relationship of Soil Water Content for

Single Grain Massive Any Soil Type: Saturated, Field Capacity, Plant

Available Water, Allowable Depletion, and Permanent

(Continuous, unconsolidated mass)




Infiltration

A The rate of infiltration depends on soil type, land
cover, and the amount of rainfall.

A Factors Affecting Infiltration
A Soil texture and structure
A Vegetation cover
A Soil management
A Surface conditions

A Environmental Importance
A Erosion control
A Support for vegetation

A Practices such as the use of rain gardens, French
drains, and adding organic matter or compost
Improve infiltration rates and reduce flooding risks.

Gravitational
water. The pore spaces are O

Capillary water is held in the pore
of their capillary capacity, space against the force of gravity.
and the excess, or gravitational water,

drains downwand.

fulled with water in excess

Figure 6. The two primary ways that water is held in the soil for
plants to use are capillary and gravitational forces.

557 | EXTENSION
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Pores are full of water. Available water for plant Between Field Capacity No more water is

Gravitational water is lost. growth. and Wilting Point. available to plants.



Table 1. Range of plant-available water for different soil textures.

Inches of Water Inches of Water Table 2. Typical range of crop root depths in deep
Soil Texture per Inch of Soil per Foot of Soil f::t':r f:;:gg“;':‘e::'f d’:;‘:‘r_“me"de" irrigation
Coarse sand and gravel 0.02 to 0.06 0.2t0 0.7 Depth of
Depth of Full Root Zone for
Sands 0.04 to 0.09 05t 1.1 DT“IWMF Irrigz:uan Water
Root Zone Management
Loamy sands 0.06 to 0.12 0.7to 1.4 L, (inokiss)
Potatoes 24 to 30 18
Sandy loams 0.11 10 0.15 1.31t0 1.8 Soybeans, dry edible 3010 36 24
beans
Fine sandy loams 0.14 10 0.18 1.7t0 2.2 Wheat, barley, oats 42 10 48 36
Loams and silt loams 0.17 to 0.23 20t02.8 SR A %
Clay loams and silty clay loams 0.14 to 0.21 1.7to0 2.5 [~ Estabiished alfella Bt 72 t

. and forage grasses

Silty clays and clays 0.13t0 0.18 16t0 2.2

0= ; —
I|'I1 0 L
1 - | r - 1
| =
{l
E 2 ' —2
£ | i
£ 3+ —3
% |
Field capacity. The capillary pores Wilting point. The water available = — 4
are full and the remaining pore space to plants is exhausted. Soybean , -
is fulled with air 5— and Wheat 5
i Dry Edible| Barley Sugar
i i i i i Potato Beans Oats Corn Beet |Sunflower| Alfalfa
Figure 7. Soil moisture available to plants is the amount held 6 6
between field capacity and wilting point. Figure 1. Typical fully developed root zone depths for the commonly irrigated crops in North

Dakota. The shaded area is the irrigation water management depth.



Runoff

Awat er t hat does not i nfiltrate fl ows over t he | anc
water like lakes and oceans.

A Types of Runoff:
A Infiltration -Excess Runoff
A Saturation-Excess Runoff

A Impacts of Runoff:
A Erosion and Sedimentation
A Water Quality Degradation
A Flooding
A Stream Channel Alteration

TREATMENTS 42 |

A Management Strategies
A Green Infrastructure

_ e T - AR DRAINS TO OCEAN OCEAN —— 1
A Vegetative Buffers , < M v
A Stormwater Management )

A Buffer Strips ! EXTENSION

A 'Contour Farming




pH 6.0 ofscl The average, optimal range is §.0-7.0. While some plants can vary widely in their prefermed pH range. the vast majority prefer a shightly acidic
B 7.3 pH below 7. Extremes in pH that are too high or too low can make soil nutnents unavalable to the plant, effectively causing malnutrition.
—_— Adjustments to soil pH take time and require retesting each year until an ideal pH range is reached.

ﬂ Hitrogen (M) Ibs/acre. Ideal 50

Guide to Texture by Feel

I high Mitrogen (N): Needed for top growth in plants (the green part). About B0lbs/acre is ideal. Itis being used up any time there is active growth.

O sufficient I is water soluble so is leached out of the soil quicker than the other nutrients and must be supplied regulady. Mo application needed when

medium plants are dormant. High excess is problematic.  Available alone a5 48-0-0 or 34-0-0, or in blends with P and K. Also available as

Elow ammmonium sulfate 21-0-0-24 where the 4th number in the ratio is sulfur to help lower pH. Ewven if your soil has good levels of nitrogen now,
a regular maintenance schedule is recommended.

2 A(Phosphorus (P) Ibs/acre. Ideal 85

Hhigh  Fhosphonus (F): Essential for flower and strong root development. About B5ibs/acne is idesl. 1t is held in the sail and will accumulste
D-E‘-'Fﬁ':."em with repeated application. Should be applied on a need only basis, as determined by a soil test. Owver application is problematic and
Llmedium i contribute 1o algae blooms in lakes via rumoff.  Awvailable by itself as super phosphate 0-46-0 or in blends with N and K. Blends

I low are also available containing sulfur (M-P-K-5) for use only when pH is too high (generally above 7.0)
310 Potassium [K) Ibsiacre. Ideal 300
H high Potassium (K): Enhances fruitfiower production, and disease and stress resistance.  About 200lbs/acre is ideal. It is held in

O sufficient the soil and will accumulate with repeated application. Should be applied on a need only basis, as determined by a soil test.
O medium  Ower application is problematic and will contribute to algae blooms in lakes. Awailable in blends of N-P-K or by itself as potash

Tlow 0-0-60.

- Routine Test - - Secondary Nutrients - - Micronutrients -
pH: 6.5 S04-5 (IbsiA)
Buffer Index: Surface:
NO3-N (lbslA): Subsoil:
Surface: 2
Subsoil:
Soil Test P Index: T3 (36 ppm)
Soil Test K Index: 282 (141 ppm) - Additional Tests -
* DL = Detection Limit
INTERPRETATION AND REQUIREMENTS FOR Wildlife Plot (Mo Yield Goal Heeded for N recommendation)
Test Interpretation Requirement
gH Adequate Mo lime required
Lo Medium High
Mitrogen 1 Ibs/1000 sq. . M
Phosphorus Mone
Potassium 1 Ibs/1000 sq. fi. K20 anmually umntil mext soil test

Modified from S.J. Thien.

1979. A flow diagram for teaching texture by feel analysis. Journal of Agronomic Education. 8:54-55.

START
Place approximately 25 g soll in pafm. Add water aropwise and knead Add dry 50 to
the sofl to bresk cown all aggregates. Sal is at the proper Y s0ak up water

when plastic and moldable. bke moist pulty.

s -
Does sai remain in & bell when squeezed? =ry Is soil too ary? Ll 15 sol too wet? o @
|
yes
v

Place ball of sl between thumbd and forefinger gently pushing the soil with the thumb, squeezing it
upward into o ribbon. Form a ribbon of uniform thickness and wicth. Allow the ribbon to emerge and
extend over the foredinger, breaking from its own weight

@ Omeed  Does sol form a ribbon?

yes

Does soil make a weak

Does soll make a medum Does soll make a strong

fibbon less than 2.5 cm rbbon 255 ¢cm leng ribbon 5 om or longer
long before breaking? before breaking? before breaking?
);1 yes yes

Excessively wet a small pinch of soll in palm and rub with forefinger

Does sol feel
@ il %

Does ol feel | 0oes soi teet
@ "1 veryontty? @ 4 very grity?

T l T
no no no
' v v
| I 1
no no no
v v v

Neither Neither Neither
grittiness nor gritiness nor gretiness nor
y smocthness Y51 smoothaess %=1 smocthness
peedominates. predominates. predominates.




Key Water Quality Parameters

Electrical ConductivityEC)Measures salinity levels to determined total dissolved
solids (TDS); excessive EC affects plant growth; ideally less thapnmb06/cm

Sodium Adsorption Rati(SAR)a ratio of the concentration of sodium compared
to calcium and magnesiurigh SAR leads to soil permeability issues; ideally,
should be less than 10QAR

Sodium percentageldeally, should be less than 15%
pH LevelsOptimal range for irrigation water is &38.4.

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

LS EXTENSION




Test Results for Irrigation Water

------ Cations -—-—--—--—--- -—-m-——- ANiONS —------——-- ---e---—--- Other -—------—--—-
Sodium (ppm) 2073 Nitrate-N (ppm) 4.0 pH 8
Calcium (ppm) 3457 Chlornde (ppm) 1299 EC (umhaos/cm) 2500
Magnesium (ppm) f01 Sulfate (ppm) 1024 6
Fotassium (ppm) 2 Baoron (ppm) 1.25
Bicarbonate (ppm) 3736
3736
------- Derived Values --——-----—---- —--—--- Derived Values(cont'd) -—-—-—--—--
Total Dissolved Solids (TDS in ppm) 21573 Sodium Percentage 281 %
Sodium Adsorption Ratio (SAR) 2.7 Hardness (ppm) 1151.0
Fotassium Adsorption Ratio (FAR) 0.0 Hardness Class Very Hard
Alkalinity (ppm as CaCO03) 306.3

* DL = Detection Level
INTERPRETATION AND REQUIREMENTS FOR Irrigation Water

This water can be used satisfactorily for most crops if care is taken to prevent accumulation of soluble salts including sodium in the soil. Good soil
management and irrigation practices should be followed. This water can be used with little danger on permeable, well-drained soils.

If this water is used extensively, it is recommended that a soil sample be obtained every few years from the imgated fields to determine the extent to which
sodium or salts may be accumulating and the need for special management practices.

Boron toxicity may occur in poorly drained soils.



Types of Pollution:

A Point Source Pollution
A Non-point Source Pollution

Consequences of Pollution:

A Environmental Impacts
A Cultural Impacts

A Economic Costs

A Human Health Risks

Pollution Management Strategies:
A Best Management Practices (BMPs)
A Green Infrastructure
A Policy and Regulation (Clean Water Act)
A Buffer Zones
A Sediment Control




WHAT ARE HARMFUL ALGAL BLOOMS (HABS)?

A Cyanobacteria: Produces toxins harmful to humans, pets, and wildlife.
A Potentially lead toeutrophication

A Common HAB-Forming Algae in OK and NM
A Microcystis (produces microcystins, a liver toxin)

A Anabaena (produces anatoxins, affecting the nervous system)
A Aphanizomenon (forms dense mats, suffocating aquatic life)

A Golden Algae Prymnesium parvum

A Produce toxins called prymnesins (primarily harm giltbreathing
organisms)

AiLearn to Il dentify Cyanob
Interstate Technology and Regulatory Councill

https://www.youtube.com/watch?v=1Aknc7dZHMq

Figure 1. An algal bloom washing up on shore. Photo credit: NOAA.


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




OSUO0OS ANI MAL DI SEASE DI AGNC

Bacteriology

Blue Green Algae-Microscopic Screening
Reported Date: November 7, 2025

Specimen ID Specimen Result Organism ID
_b Water POSITIVE Microcystis sp.
Anabaena sp.
Oscillatoria sp.

Comment

Approximately 100 microliters of sample were observed microscopically. A small number of Microcystis sp.
and trace numbers of both Anabaena sp. and Oscillatoria sp. were detected.

Although the presence of blue-green algae is not necessarily indicative of toxic conditions within a body of

water, the Oklahoma Department of Agriculture suggests that animals be kept away from water until an algal
"bloom" dissipates.

Visit these websites for more information:
(https://extension.okstate.edu/fact-sheets/toxic-blue-green-algal-blooms.html)

(https://oklahoma.gov/health/health-education/acute-disease-service/waterborne-diseases/blue-green-
algae.html)

Results authorized by Akhilesh Ramachandran, BVSc, PhD, DACVM, Microbiology/Molecular Section Head

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



IRRIGATION SYSTEM PERFORMANCE

Simple Irrigation Checkup
A Step 1: Check controller settings
A Step 2: Run each irrigation zone
A Step 3: Identify problems and make repairs
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Figure 2. Sprinkler heads with excessive or high
pressure causing misting of irrigation water.
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Figure 4. Sprinkler head leaking and causing pond-
ing at the base.



IRRIGATION SYSTEM PERFORMANCE

Figure 1. Examples of a short rain gauge (right) that can

Figure 2. Examples of various catch cups that can be used
be used to conduct the simple irrigation audit procedure to conduct the simple Irrigation audit and examples of

Figure 3. Examples of how to layout the irrigation catch

and a tall rain gauge (left) that should not be used to b b ek e mlia al i cateh ta cups In a grid pattern with each cup located about three
ow ps for more accurate

conduct the simple irrigation audit procedure. Irrigation output L steps apart from each other.



IRRIGATION SCHEDULE

Basic types of Evapotranspiration Controllers
A Signalbased controllers
A Historic ET controllers
A On-site weather measurement controllers

A Add-on Sensors
A Soil moisture sensors
A Rain & freeze sensors
A Wind sensors




