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Water Supplies for Irrigation

Agricultual wells R



Irrigation Water Sanitation

Plant pathogens
nave neen found In
[rrigation water




Fungicides are often considered to be the gr

first line of defense.




Irrigation Water Disinfection

UV-C Sterilization
Heat Treatment
Chlorination

Ozone Treatment
Hydrogen Peroxide
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UV Radiation

UV Radiation
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315-400 nm 290-315 nm
Smog, fades Effects plants
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Center Scientific Visualization Studio




UV-C Sterilization

Plant Diseases

UV-C dose assuming
25% clarity
Priva@ Vialux system

Bacteria, nematodes
Pythium, Phytophthora
and Fusarium

Pepino mosaic virus

Other viruses
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Vialux Disinfection System
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Vialux Disinfection System

Multimedia
filter
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Treated
water




Heat Pasteurization of Water

Heat Pasteurzation




Heat Pasteurization of Water

[Hot water pasteurization for greenhouse irrigation water}




Cost of Heat Pasteurization

Natural Gas Consumption




Oxidation Reduction

Reduced compound A Oxidized compound B
(reducing agent) (oxidizing agent)
Oxidation is defined as an
increase in the positive ‘ .
oxidation number with a

corresponding loss of electrons

B is reduced,
gaining electrons

A is oxidized,

losing electrons
Reduction is a decrease in

the positive number of

lons with a corresponding

gain in electrons .
Oxidized Reduced
compound A compound B




Oxidant

Ozone

Potassium permanganate

Chlorine

Oxidation potential
(mV)

2,070

1,680

1,360

Oxidation relative
to chlorine

1.52

1.25




Water solutions of sodium hypochiorite and Its Impact on
oxidation reduction potential and pH

Oxidation potential

NaOCI (%) (mV) pH
Water 210 6.8
0.3 715 8.9
0.5 690 9.6
1.0 655 10.1
1.5 630 10.6
2.0 599 11.2
3.0 570 11.7




Oxidation Reduction and pH
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Oxidation Reduction and pH

Hypochiorous
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Oxidation Reduction
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\/J\/rll ’rom Jrloorrlrory Simulations and
Uadies according to Susiow: (2005

Survival at ORP (mV)

Pathogen < 485 550<X<620 >665
e ] ||

Salmonella spp. > 300 s > 300 s <20s

Thermotolerant coliform > 48 hr > 48 hr <30s




ORP Measurement and Chlorine

Panel Mount with Installed Handheld £
ORP Electrode ORP Meter v
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Free
Chlorine




Chlorine Sources

Sources Chlorine reaction in water

Chlorine gas Cl, + H,0 -*HCI + HOCI

Sodium hypochlorite NaOCl + H,O —*NaOH + HOCI

Calcium hypochlorite ~ Ca(OCl), + 2 H,0 ~* Ca(OH), + 2 HOCI

Chlorine dioxide HOCI+HCI+2NaClO, ~* 2ClO,+2NaCl+H,0







Chemical
Injectors



Pumps




Tablet
reservoir

HOCI
concentrate



Calcium Hypochlorite

Medium volume
. system

Water
Storage

Tablet
feeder



Chlorine Dioxide Chiorine dioxide

Gas pure

membrane |

Sodium
chlorite

—

from storage

>
Water .
Pump u Weak caustic
soda
Control







Ozone Generator

Electrode chambers
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Oxidant

Ozone

Potassium permanganate

Chlorine

Oxidation potential
(mV)

2,070

1,680

1,360

Oxidation relative
to chlorine

1.52

1.25




3% as a disinfectant

10% for hair treatment

35% for greenhouse
and industrial




o ZeroTol (hydrogen dioxide)

— Contaminated water
e 1:500 dilution
* 540 ppm H,0,
— Clean water
e 1:10,000 dilution
e 27 ppm H,0,




CSU Cooperative Extension

Steven E. Newman, Ph.D.

Horticulture and Landscape Architecture
Colorado State University
Fort Collins, CO 80523-1173

Phone: (970)491-7118
eMail: Steven.Newman@ColoState.edu

. “l
aco
-
verslty™
Knowledsde to Go Flaces




