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PRE-ASSESSMENT: '

Why Should | Be Concerned?

Water is essential to the production of food and fiber crops. Irrigation to supplement natural rainfall durmg
dry periods is often practiced. Irrigation affects water quantity and quality. Irrigation water that returns to the
hydrologic system in the form of surface runoff *or deep percolation can carry pollutants with it. These
pollutants may be sediments eroded from the soil surface erosion or agricultural chemicals adsorbed to the

~ soil particles that flow into rivers, lakes and streams. Mobile and soluble materials such as nitrates, salts, or

naturally-occurring trace elements can also leach or move with water as it percolates below the rooting zone
and into the ground water.

Competing demands for water are increasing. Water supplies are completely allocated or even over-
allocated in many areas. Water for irrigation will have to be more efficiently used to preserve its quantity and
quality. Water conservation is an issue that even Georgia, which receives an abundance of natural rainfall,
will have to deal with in the future.

Ground water supplies a large percentage of the drinking water in south Georgia. Poor irrigation practices
and irrigation systems that do not apply water uniformly represent a real pollution threat to ground water.
Excess deep percolation or surface runoff pose possible health hazards as well as inefficient use of natural
resources.

How Does This Assessment Help Protect Drinking Water and the Environment?

e This assessment allows you to evaluate the e Farm*A*Syst is a voluntary program.
environmental soundness of your farm relating e The assessment should be conducted by you
to your irrigation practices. for your use. If needed, a professional from the

* You are encouraged to complete the entire Georgia Cooperative Extension Service or one
document. , of the other partnership organizations can

» The assessment asks a series of questions about provide assistance in completing the assess-
your irrigation practices. ment or action plan.

¢ The assessment evaluation uses your answers e No information from this assessment needs to
(rankings) to identify practices or structures leave your farm.

that are at risk and should be modified.
e The irrigation facts provide an overview of
environmental practices to prevent pollution.
*  You are encouraged to develop an action plan
based on your needs as identified by the assess-
ment.

*

Words found in italics are defined in the glossary.

WATER QUALITY

MANAGEMENT OF IRRIGATION SYSTEMS



ASSESSMENT:

Assessing Your Irrigation Practices

For each category listed on the left, read across to the right and circle the statement that best describes
conditions on your farm. If a category does not apply, for example: if it asks about fertigation and you don’t
do it, then simply skip the question. Once you have decided on the most appropriate answer, look above that
description to find your rank number (4, 3, 2 or 1) and enter that number in the “RANK?” column. The entire
assessment should take less than 30 minutes. A glossary is on page 14 to clarify words found in italics
throughout this assessment. ‘

HIGH RISK

face.

LOW RISK LOW-MOD MOD-HIGH RANK
(rank 4) RISK (rank 3 RISK (rank 2) (rank 1)
SITE CHARACTERISTICS (ALL SYSTEMS)
. Soils potential pol- | Non-erodible soil Slightly erodible soil | Erodible soil with Highly erodible soils.
lution risks to sur- | or slightly erodible or erodible soil with | reduced tillage or
face water soil with erosion con- | erosion control plan, | crop residue manage-
: trol plan, reduced till- | reduced tillage, or ment and vegetated
age, or crop residue crop residue manage- | waterways or field
management. ment. buffers to reduce ero-
sion.
Soils potential pol- | Low intake rate soils | Low to moderate in- | Moderate to high in- | High intake rate soils
lution risks to that are deep and uni- | take rate soils that are | take rate soils with on flat slopes with
‘ground water form and depth to moderately deep and | shallow soil depth or | shallow soil depth or
ground water greater | depth to ground water | water table within 10 | underlain by coarse,
than 50 feet. greater than 10 feet. | feet of the soil sur- fractured materials

or water table within
five feet of the soil
surface.

Cropping system
at time of irriga-
| tion.

Perennial forage
crops or small grains
on flat or low slopes.

Small grains or row
crops on slopes less
than 3%.

Row crops on steep
slopes (greater than
3%) with reduced
tillage or appropriate
crop residue manage-
ment plan.

Multiple row crops or
extended fallow peri-
ods on steep slopes
(greater than 3%)
with no cultivation or
crop residue manage-
ment plan.

Cropping system:
Nutrient and pesti-
cide use excluding
those applied
through irrigation
system

Heavy irrigations are
avoided immediately
following chemical or
nutrient application
and Nutrient Manage-
ment Plan (NMP) and
Integrated Pest Man-
agement (IPM) in
place.

Heavy irrigations are
always avoided im-
mediately following
chemical or nutrient
application and crop
nutrients are based on
soil test or profes-

| sional recommenda-

tions.

Aware of effects of
irrigation timing and
amounts on chemical
or nutrient losses but
occasionally irrigate
within three days of
application.

Irrigation timing and
amounts not coordi-
nated with agricul-
tural chemical or
nutrient applications.




LOW RISK

LOW-MOD MOD-HIGH HIGH RISK RANK
(rank 4) RISK (rank 3) RISK (rank 2) (rank 1)
Irrigation Man- Irrigation scheduling | Aware of crop water | Irrigations scheduled | No knowledge of

agement: When to
irrigate and how

and amounts based on
site specific crop and

use information but
do not routinely

based on visual crop
appearance and water

crop water require-
ments or crop water

‘ rate/soil intake

rate

intake rate. No pond-
ing occurs.

the soil intake rate;
some ponding occurs
in low spots but no

off-site movement.

take rate; some water
moves off field sur-
face and some pond-

ing in low spots.

much to apply soil measurements monitor field stress indicators. use rates. Soil
and weather data. conditions. Amount applied is characteristics not
Amount applied is not adjusted to fit considered in irriga-
adjusted to fit crop crop water use. tion decision-making.
water use.
System System has been pro- | System has been pro- | Have some know- System has not been
performance fessionally evaluated | fessionally evaluated | ledge or information - | evaluated for irriga-
evaluation for irrigation for irrigation on irrigation effi- tion efficiency and
' efficiency and unifor- | efficiency and unifor- | ciency or uniformity | uniformity.
mity and all recom- | mity and some rec- for designed system.
mendations have been | ommendations have
implemented. been implemented.
- Sprinkler Sprinkler application | Sprinkler application | Sprinkler application | Sprinkler application
application rate less than the soil | rate about equal to rate exceeds soil in- | rate greatly exceeds

soil intake rate; Con-
siderable water
movement over field
surface.

highest to lowest op-
erating pressures.

highest to lowest op-
erating pressure or
pressure compensat-

ing nozzles used.

highest to lowest
sprinkler operating
pressures.

SPRINKLER IRRIGATION (SOLID SET OR HAND MOVE SYSTEM)
Irrigation Sprinkler spacing less | Sprinkler spacing Sprinkler spacing Sprinkler spacing
Uniformity: than or equal to 50% | about 50% of throw | greater than 50% of | greater than 60% of
Design of throw diameter diameter along lateral | throw diameter along | throw diameter along
along lateral or num- | and less than or equal | lateral and greater lateral and greater
ber of operating to 65% of throw di- | than 65% of throw than 70% of throw
sprinkler heads and ameter from one lat- | diameter from one diameter from one
operating pressure is | eral to the next. lateral to the next. lateral to the next.
carefully matched and : Excessive number of
maintained versus the sprinkler heads oper-
design operating con- ating resulting in in-
ditions of the pump. adequate sprinkler
operating pressures.
Irrigation All same size nozzles | All same size nozzles | Mixture of nozzle Mixture of nozzle
Uniformity: used. Nozzles rou- used. Nozzle wear sizes used. Nozzle sizes and sprinkler
Nozzles tinely checked for not considered. wear not considered. | head types, i.e., some
wear and replaced as single nozzle heads,
needed. some double nozzle
heads.
Irrigation Pressure variation Pressure variation Pressure variation Greater than 30%
Uniformity: less than 15% of de- | less than 20% of de- | between 20-30% of | pressure variation..
Pressure sign pressure from sign pressure from design pressure from




-ooe[d ut Juswdinbo
uonjoajoad 201nos
Iojem/peay[iam oN

‘Juswdinba
uono9j01d 90Inos
Iojem/peay[[om
[enued 1o 9jerdwoouy

‘uonyeordde

Tjoea 210Joq pajoadsur
pue ooe[d ur JusW
-dinbs uonoajoxd 99
-IN0S 19JeM/PeaY[[oM

‘3day a8esn

JUALINU IO [ROTWIOYD
JO SpI003Y paure}
-urew AJygnoloy) pue
aoerd ur Juswdinbs
uonoajold sainos
Iatem/peay[[om

jyuamdmmby
uonINoLJ [PM

(LNASTId A WALSAS NOLLVOLLIYAA/NOLLVOINAHD

‘paysnyy
yoeq ATestporiad pue

‘paysny} xoeq A[es
-iporrad pue aoe(d ur
w9)sAs uonenyL ‘Aqe

‘pamorjoy] Afes
-JEWRISAS puE paure)
-urew-fjam ‘aserd ug
wI)SAS UoIen[|y pue
uerd Juowean Jore M

-ooe[d ur wrosAs | ooepd ur wissAs uon | -uoisesoo paoejdaa do | “Apengai peseydar Jo uoneng
uonen[y oN sk | -enpg ‘Sw8Sn[d 105 | poues)o pue Swi38nid | pouesio pue SuidSnyd :Lyuaoyiun
-nuId pagsnyd Auepy | padooyd jou srontwiy | J0J payooyo s1oniwy | 1o payoayo sIoniwy uonesLLI]

paY29Yo

‘jurod ‘jurod A[estporrad st 19)

uogsstud 1o juepd 1ad uoIssiwa Jo juefd -JIW9 YoBs WOIJ MO[

SIONIWS JO Jaquinu Jod szeptws Jo 1oq | uerd 1od szonruwis Jo “uerd 1ad s1aprwd :

SNOLIEA PUR W) | -wnu snoLiea Jo we) | equunu jenbe waysAs | Jo saqunu [enbyg ‘ws udisaq
-sAs mnoy3noiys pasn | -sAs jnoySnoiyy pasn | jnoySnoIy; pasn siey | -sAs Jnoygnoay; pasn :Kyaiojrun
SIONTW OZIS SNOLEA | SIONTWD 9Z]S SNOLIRA -JIwo 9zZ1s awes [y | sienruie ozis owes [y uone3dlIy

‘pasn s1opwe 3ul

-jesuadwoo aunssasd

‘umowyun ‘sainssaid Suners ‘samssaid Suners Jo sainssaid Sunero

st uoneriea amssaxd | -do 1samof 03 3saySry | -do 3semoj 013s9y3ry | -do 3samo] 01 1soY31y
1o anssaxd uSisop | w01y ainssaxd uSisop woyg arnssasd ugys wioy aanssaid usis anssarg
JOo o461 ueyl 1eaIS | JO 9401 ULl J9)eaIS | -0p JO 04,01 UBY) SS9] | -Op JO 94S°/ UBY) SSI| :ANwrojiun
UOjBLIBA 9INSSAI UONERLIEA 2INSSAI] UOIJBLIBA 9INSSAIg uonerIeA 9Inssald uonediug

‘[e1aje] Jo
ySus Suofe sjonuod
ainssaxd ou yyum uon
-BLIRA 2Inssa1d 2AIS
-$90X7 "suonesyIdads
udisap 01 20udI

-JoI oU yNMm A[piezey
-dey pooejdai sejzzou
pue spesy Jopyuudg

‘Al1e[nga1 paydayo

SI UOTJBLIBA 2INS

-52I1d "suonesjroads
u31sap 01 SurpIodsoe
pasepdar st yusmdimba
wiom pue Ajenuue
Pado9Yd oI S9[ZZOU
pue speay Jopurdg

‘Pey

10 19[3N0 YIe3 JE pPasn
sioje[ngar anssalg
*A|[BUOISBID0 p2a.10]
-140ul pue UMOUY o18
suonesiyroads ugis
-ap 93eyoed 9jzzou
pue peay Jopuridg

“peay 1o J2|3N0 Yoro Je
pasn sioje[ngal aIns
-sa1d “suoneoyoads

uSisap 03 Surp1od
-o' paureyurew AJmy
-a1eo 93exoed ojzzou
pue peay Jopjuridg

Ayaioyiun
uonesLLy

(WALSAS FAOW ¥VANIT ANV LOAId YAINID) NOILVORIYI A DINRIAS

(1 Yueu)
SR HOIH

(Z Yuex) SISTA
HOTH-AON

e

(€ quex) S
AONW-MO'1

(p quex)
SR MO'T




LOW RISK
(rank 4)

LOW-MOD
RISK (rank 3)

MOD-HIGH
RISK (rank 2)

HIGH RISK
(rank 1)

Chemigation
injection system
calibration and
monitoring

Chemical injection
system monitored for
entire injection period
and calibrated to de-
liver proper chemical
application rates.

Chemical injection
system inspected be-
fore each application
and calibrated to de-
liver proper chemical
application rates.

Chemical injection
system not inspected
at application or not
calibrated at least
annually.

Chemical injection
system not inspected
or calibrated and
leaks are detectable.

Chemigation .
injection system
_and chemical mix-
-ing and handling
location

Site is greater than
100 feet from well or
surface water and
secondary contain-
ment is provided for
chemical tanks.

Site is greater than
100 feet from well or
surface water or sec-
ondary containment
is provided for chem-
ical tanks.

Site is 50 to 100 feet
from well or surface
water without sec-

ondary containment.

Site is'less than 50
feet from well or sur-
face water without
secondary contain-
ment.

Chemical storage
and handling at
well site

Source location

No chemical storage
or handling at well
site.

Water source is up
slope from all pollu-
tion sources and lo-
cated well outside of
cropped area.

No chemical storage
at the site; Mixing
pad with containment
is located at the site.

Water source is at
grade with pollution
sources and located
adjacent to cropped
area with a chemical
and nutrient free
buffer zone.

Chemical stored
offsite but mixing
and loading is in
uncontained area.

Water source is at
grade or slightly
down slope with pol-
lution sources and
located adjacent to
cropped area.

Chemical stored at
site and mixing and
loading is in
uncontained area.

Water source is down
slope from pollution
sources and within
cropped area.

On farm convey-
ance and distribu-
tion structures

Water distributed
from water source to
fields using closed
and well maintained
pipelines. Pipelines
and fittings routinely
inspected for leaks
and repairs immedi-
ately made.

Water distributed
from water source to
fields using open
concrete or synthetic
membrane lined ditch
or pipelines with
small leaks.

Water distributed
from water source to
fields in ditches that
are well-maintained
and cleaned annually,

Water distributed
from water source to
fields in ditches that
are weedy, infre-
quently cleaned and
have excessive seep-
age losses or pipe-
lines, fittings, and
valves have consider-
able number of leaks.

Well type

Drilled well less than
10 years old.

Drilled well 10 to 30
years old.

Driven well less than
30 years old or
drilled well greater
than 30 years old.

Dug well or driven
well greater than 30
years old.

Well Construction ,

Reinforced concrete
platform around cas-
ing extends at least
one foot beyond bore
hole diameter, no
cracking in platform,
complete casing with
sealed joints.

Concrete platform
dround casing
extends at least one
foot beyond bore
hole diameter but has
visible cracking,
complete casing with
sealed joints.

Large cracks in well
platform or platform
does not extend be-
neath soil surface,
casing does not have
sealed joints.

No casing or well-
head platform.




(aumjo) SINVY;, 24} Ul sIoquinu [[e Jo uing)

‘STLON

(‘suonjsanb g7 Jo [)0} & 34v I3y, "paIamsue suonysanb yo Jaquiny)

[ejolL. 3!1!)[“8}[ pa)[ueu SeadY JO JoquunN
‘ “pasod
‘uLejy -sip Aptadouid s19y
-uo pasodsip (1o pasn |  ‘[ypue[ O] USNEI [0 |  -[IJ PUB PA[2LD3I [0 sdund suiqany
m uoneougn] 10 | pesn ‘uoneolign] IO |  pasn ‘uoneaLqny 110 "uoneILIQN] 1918 10J uonedIqN
“IojeM “Iojem
90BJINS 10 [[oM WOJ “Id)eM 90BJINS JO "Iojem 20BJINS J0 | 00BJINS JO [[9M WOX)
1991 QT uey) SSOT | [[oM WIOK 130} OS-01 [ [[oM W) 199} 001-0§ 1991 001 ueyy 2I0JA] | UONEIO] HUB], [PNF
‘syes|
‘[onuos | 10§ uonoadsur Jefnsas
KIOJUSAUI JUQISISUOD pue syue) [ony Joj
pue Smidid Jo uony | weISAS sudHIUIDIUOD
‘sqjids pue | -oadsur re[n3a1 e nq Aipuooas paure)
SB[ SNOIAQQ "fUUW sy[ue)} [ong J0J Juawt | -UTRUI [[om ()M Sul|
-UIjU0 AIPpPUoIas -UipIu02 Lippuosas | -osed 1o [asaIp 4o sed _a3wa0)s [an)
Jn0yNM [3S91p JO sen) | Inoym [osarp 1o sen | [ermeu suedoxd-d] -dung o1o91g pue ad4y A31ouy
dINNd ANV LINQ ¥IM0d
(1 yuex) (Z qued) MSTA (€ Yuea) JISTA (¥ Yuex)
SINVI | JISIM HOIH HOIH-dON JON-MO'I JSTI MO'T




ASSESSMENT EVALUATION:

What Do | Do with These Rankings?

'STEP 1: Identify Areas Determined to be at Risk

Low risk practices (4s) are ideal and should be your goal. Low to moderate risk practices (3s) provide
reasonable protection. Moderate to high risk practices (2s) provide inadequate protection in many
circumstances. High risk practices (1s) are inadequate and pose a high risk for causing environmental,
health, economic, or regulatory problems.

High risk practices, rankings of "1" require immediate attention. Some may only require little effort
to correct, while others could be major time commitments or costly to modify. These may require
planning or prioritizing before you take action. All activities identified as “high risk” or “1s” should be
listed in the action plan. Rankings of “2s” should be examined in greater detail to determine the exact
level of risk and attention given accordingly.

STEP 2: Determine Your Irrigation Risk Ranking

‘The Irrigation Risk Ranking provides a general idea of how your irrigation practices might be affecting

your ground and surface water, contaminating your soil and affecting your air quality.

, Usé the Rankings Total and the Total Number of Areas Ranked on page 6 to determine the Irrigation Risk

Ranking. ;
RANKINGS TOTAL - TOTAL NUMBER OF AREAS RANKED = IRRIGATION RISK
/ RANKING

IRRIGATION RiSK RANKING ......ccovuvnnn LEVEL OF RISK

S 36t04 L Low Risk
2,610 3.5 e Low to Moderate Risk
1610 2.5 . e Moderate Risk
1010 1.5 . e High Risk

This ranking gives you an idea of how your irrigation practices might be affecting your drinking water. This
ranking should serve only as a very general guide, and not as a precise diagnosis since it represents the average
of many individual rankings.

STEP 3: Read the Information/Fact Section on Irrigation Practices

While reading think about how you could modify your practices to address some of your moderate and high
risk areas. If you have any questions that are not addressed in the irrigation facts portion of this assessment,
consult the references in the back of the publication or contact your county Extension agent for more
information.

STEP 4: Transfer Information to the Total Farm Assessment
If you are completing this assessment as part of a “Total Farm Assessment,” you should also transfer your
irrigation risk ranking and your identified high risk practices to the overall farm assessment.



IRRIGATION FACTS:

Improving the Management of your Irrigation system.

In Georgia, new and expanding water issues
are placing increasing demands on agriculture to
improve its impact on both water supply and water
quality. Irrigation water management involves
determining when to irrigate, the proper amount to
apply and operating and maintaining the irrigation
system.
" Your main objective should be to manage the
production system for profit without compromising
the environment. Improve irrigation uniformity and
irrigation application efficiency to the maximum
potential levels for each specific farm, field and
irrigation system. Thoroughly evaluate irrigation
system design, management and maintenance to
ensure that surface runoff and deep percolation are
_kept to a minimum. A site specific management
plan based on irrigation and drainage water quality
analyses should be developed and implemented for
this purpose.

SITE CHARACTERISTICS

Effective irrigation systems supply water to the
crop. Water not used by the crop or “return flow”
recharges aquifers, provides wildlife habitat, or
maintains flow in streams and surface reservoirs. If
“return flows”are contaminated with large amounts
of sediment, nutrients, or agri-chemicals, they can
contribute to both surface and ground water pollu-

‘tion. Most systems require little management to
prevent environmental contamination, however,
certain site conditions can make management of
excess irrigation water more difficult.

Soil Characteristics

Soil and landscape have a major impact on the
quality of return flows. Highly erodible soils such
as silt loams, clay loams, silty clays, or those with
very low intake rates or thick clay subsurfaces
produce more runoff and soil erosion. Under these
conditions, it is essential that the total application
rate of the irrigation system not exceed the intake
rate of the soil. Otherwise, the resulting runoff and
soil erosion will cause onsite damage and produc-
tivity losses as well as sedimentation and pollution
for downstream neighbors. Other methods of con-
trolling runoff and erosion (Best Management
Practices) such as vegetated waterways, buffer
zones, and certain tillage practices are also effec-
tive; however, the best strategy is always to prevent
t}ie runoff and erosion from occurring in the first
place.

While soils with high intake rates present
fewer runoff and erosion problems, they can present

a much greater risk for ground water contamina-
tion. When irrigation water returns directly to the
ground water, the soil removes most of the solid
materials and some chemicals; however, some
contaminants move with the water. Coarse soils
such as sands, sandy loams, and loamy sands and
soils that do not have restrictive clay layers can
often present greater risk to ground water. Also
poorly-drained soils, those with very shallow water
tables, or those underlain by coarse fractured
materials can provide rapid conduits to ground
water aquifers. Under these conditions higher
application rates can be used, but it is essential that
irrigation amounts, plant nutrients, and pesticide
applications be managed to prevent ground water
contamination. This is especially important with
nitrogen applications as this nutrient is highly
soluble and moves readily with leaching water.

Plant cropping systems can also influence the
risk of environmental contamination. Overall,
forage crops and small grains pose the least risk as
they provide the most vegetative cover to control
erosion and runoff and usually require fewer inputs
of nutrients and pesticides. Row crops, on the other
hand, can require many inputs and do not provide
year-round vegetative cover. Optimal fertilizer
application based on the current crop status, the
soil nutrient storage, and characteristics and formu-
lation of the fertilizer can reduce these risks. If
excess nutrients are available, they could leave the
cropped area via leaching, runoff, or soil erosion.
Nutrient Management Plans can be used to deter-
mine the appropriate amounts and timing of fertil-
izer applications and therefore reduce input costs
and protect environmental quality. Likewise, by
using Integrated Pest Management Strategies, most
farm operators can reduce agri-chemical use and
the chance of having these products move off-site
with irrigation return flows.

Irrigation Scheduling

Successful moisture management calls for
applying the right amount of water at the proper
time. Frequency and timing of water application
have a major impact on yields and operating costs.
Scientific irrigation scheduling can reduce water
and energy use, improve crop yields, and reduce
the possibility of environmental degradation.

Although several different methods for sched-
uling irrigations exist, almost all are based on some
form of water balance. The object is to obtain a
balance of incoming and outgoing water so that
available water is maintained for the plant. Inputs
include both rainfall and irrigation. Outputs or



water ‘removal are primarily in the form of
evapotranspiration - water removed by the crop
- (transpiration) and water loss due to evaporation.
- Water needed will depend principally on the water-
- holding capacity of the soil, the soil profile depth,
and the crop grown. Water removal can be deter-
mined using either crop use curves or pan evapora-
tion data. The University of Georgia Cooperative
Extension Service can provide crop use curves and
more information on using the water balance
method.

For the most efficient use of water, frequently
determine the soil moisture conditions throughout
the root zone of the crop being grown. Two proven
practical field methods for measuring soil moisture
are tensiometers and electrical resistance meters.
You can install either of these meters at three to five
locations in the field. The installation sites should
represent the soil types in the field and should be
located so that it is convenient to read them on a
~ daily basis. Since tensiometers measure soil water
levels, they must be placed in a way that accurately
reflects conditions the root system is encountering.
Average Georgia conditions dictate that one should
* be placed 6 inches deep and the other 12 inches
deep. The 6-inch depth tensiometer is used to
evaluate when to start irrigating while the twelve-
~inch depth tensiometer is used to evaluate water
penetration into the soil profile plus over-or-under
watering. A tensiometer reading of less than 20
centibars indicates that the amount of available
moisture in the plow layer is favorable. As the
readings become higher, the amount of available
water decreases, indicating drier conditions and a
need to start irrigating. Usually irrigations begin
when the tensiometers read between 20 and 60
centibars.

- Irrigation scheduling based on tensiometers or
resistance blocks is more accurate, reliable and

possibly automated while using a tool such as the -

water balance method is less expensive. Another
option is to use computer models. Computer models
can be purchased and run on the farm or kept at
central locations in the community (such as Exten-
sion offices) with recommendations published daily.
Regardless of how you conduct irrigation schedul-
ing, it is essential that all management is based on
scheduling to avoid either the under or over applica-
tion of irrigation water.

PERFORMANCE OF IRRIGATION
SYSTEMS

Most of the agricultural irrigation systems in
Georgia fit into one of two broad categories: sprin-
kler irrigation or micro-irrigation. Sprinkler irriga-
tion systems include center pivot, linear move,
traveling gun, permanent set, and solid set. Micro-
irrigation consists of primarily low pressure, low

volume systems that include drip or trickle irriga-
tion and micro-sprinklers.

Efficiency and Uniformity

No one type of system is best for every app-
lication. Each has its advantages and disadvan-
tages. Once a system has been selected, it should
be professionally designed to maximize two pa-
rameters; the application efficiency and the irriga-
tion uniformity. The application efficiency is a
measure of how well the system uses water. Differ-
ent methods of irrigation waste varying amounts of
water through evaporation, seepage, surface runoff
and drift.

Table 1: Efficiency is somewhat inherent
to the system as shown below.

Type of System Efficiency (%)
Micro-Irrigation 90
Center Pivots 60
Traveling Guns 60
Flood or Surface Irrigation 50 or less

While this table presents an estimated effi-
ciency, often there is substantial variability for
each type of system. Improved management and
proper design and maintenance can increase the
efficiency through improved water usage.

Irrigation uniformity refers to the “evenness”

that the system applies water to the crop. A desir-

able irrigation system supplies the same amount of
water at each point or to each plant within the
field. Farmers that have irrigation systems with
poor uniformity characteristics must balance over
irrigating parts of the field with under irrigating
other parts. System uniformity depends on the
system design; however, improper maintenance
and repair of a properly designed irrigation system
can reduce system uniformity. You should have
your irrigation system evaluated by a qualified
professional and implement the recommendations
for improving irrigation uniformity and efficiency.

Application Rates

Soil type and site characteristics can also
influence the type of irrigation system selected.
Irrigation systems must apply water at a low
enough rate so that water can infiltrate the soil
profile. If the application rate is too high for a soil
with a low intake rate or on a steeper slope, runoff
and soil erosion results. Under these conditions,
use systems with lower application rates.



SPRINKLER IRRIGATION

Solid set sprinkler systems consist of portable
above ground aluminum pipes with sprinklers
placed at specific intervals. Fixed or permanent
sprinkler systems are not moved after installation.
Sufficient lateral pipe and sprinkler heads are
required to cover the whole field. These types of
systems are typically used on small acreage and/or
crops with high cash values. They are best suited for
conditions where light, frequent irrigations are
required. Permanent set systems require very little
labor but are one of the most expensive in terms of
initial cost per acre.

Pivots and Moving Systems

Moving systems such as center pivots, linear
move or traveling guns generally apply water more
uniformly than fixed systems and offer the advan-
tage of adjustable travel speeds to control applica-

‘tion amounts and times. The center pivot is the most
widely-used irrigation system on Georgia farms. It
is a self propelled system that rotates around a
central pivot point. Since center pivots cover a
circular area they are best adapted to fields that are
round or square. Most center pivots have end guns
that are turned on or off as the system moves around
the field enabling the system to water ‘an additional
100 to 150 feet in corners or other irregular parts of
the field. While this is an enormous benefit to the
system, care must be taken to ensure that the end
gun is always functioning properly. Not only do
improperly functioning end guns waste energy and
water, but they can also create environmental
‘hazards and do not usually provide uniform applica-
tions.

Linear move systems are similar to center
pivots except rather than moving around a pivot
point they move laterally across the field. While
most center pivots use a centrally-located well as
the water source, lateral move systems are usually
supplied with water from a ditch or hose that runs
the length of the field. The main advantage of linear
move systems is on large rectangular fields where

“center pivots would leave large areas unirrigated.
They usually require more labor and maintenance
than center pivot systems.

Both linear move and center pivot systems
require many sprinklers and many choices are
available. Sprinklers are designed to distribute
water uniformly in droplet form. To cover a large
area, a sprinkler must throw the water considerable
distances and this requires pressure. As pressure

_ increases, the area covered increases and application
rates decrease. Sprinkler packages are available
with a variety of operating pressures ranging from
1 pound per square inch (psi) to 100 psi. The lower
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pressure sprinklers require less energy to operate,
but also supply higher application rates that may
exceed the intake rate of the soil resulting in runoff
and erosion. When irrigation systems are designed,
they are equipped with certain sprinkler packages
that operate at a given pressure to ensure a uniform
and efficient application. If the sprinklers or the
operating pressures are changed, the system does
not perform as designed. This usually results in de-
creased uniformity that will affect crop yields. The
solution is to check the sprinklers regularly, always
replace worn sprinklers with the same type of
sprinkler and monitor operating pressures to ensure
that they meet the design specifications.

A final type of sprinkler system is the travel-
ing gun system. These systems consist of a large
sprinkler (big gun) mounted on a wheeled cart that
is mechanically moved across the field. Big guns
typically discharge between 100 and 600 gallons
per minute and will irrigate a radius of 80 to 250
feet. Traveling systems usually operate at high
pressures and have high energy requirements. This
makes them more expensive to operate than center
pivot systems. They also require more labor to
operate. The advantage they offer is that they are
moveable and do not require high water quality.
Since the big guns do not clog as easily as sprin-
klers, the water does not usually require filtration.
This makes these systems especially suited for
applying low quality water such as liquid lagoon
effluent.

Since sprinkler systems discharge water into
the air above the crop canopy, some evaporation
and drift occurs in the air. Under windy conditions,
drift can be considerable. Although difficult to

- measure, spray evaporation and drift can range

from 5 to 20 percent of the water discharged.
Avoid windy days and irrigate on cooler days or in
the evening or night can reduce losses. Evapora-
tion also occurs at the soil surface and from the
crop canopy. To reduce these losses, use less
frequent, heavier applications should be used
rather than lighter, frequent applications.

MICRO-IRRIGATION SYSTEMS

Micro-irrigation includes drip or trickle irriga-
tion and micro-sprinkler irrigation. These systems
distribute water uniformly to the crop via low
pressure output devices such as drip emitters, drip
tape, or micro-sprinklers. The advantages of micro
irrigation include less water use, less energy use,
more precise water placement, ease to adapt to
fertigation, easy automation, and reduced labor.
Since most micro-irrigation systems are perma-
nent, they are ideally suited for small acreage
enterprises such as orchards, nurseries, and vegeta-
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. ble crops. Most systems use % inch to % inch
polyethylene tubing with point source emitters that
deliver from Y to 2 gallons per hour. The number of
emitters per plant will often vary depending on the
crop and its water requirements. Micro-sprinklers or
drip tape can be used for water delivery instead of
- emitters. Drip tape is commonly used in plasti-
culture systems while micro-sprinklers are used to
cover larger areas in many orchard crops. The
_systems are often designed to operate daily in dry
conditions and may even be installed beneath the
soil surface.

As with sprinklers, micro-irrigation systems
are designed to operate with little pressure variation.
Pressure compensating emitters are available that
will deliver uniform rates despite pressure. These
are especially useful in sloping areas. Where pres-
sure compensating emitters are not used, it is
important to monitor the pressure or check flow
rates regularly to insure uniform application.

All micro-irrigation systems require clean
water to prevent clogging of the emitters or micro-
sprinklers. Filtration systems, such as screen filters
on the pump, sand separators, or sand media filters
are often used. These filtration systems will require
maintenance. Additionally, all emitters need to be
checked regularly and clogged emitters should be
replaced with the same size emitter. Detection of
malfunctioning emitters is essential for maintaining
system uniformity and maximizing crop yield.
Many systems, particularly those that use surface
water, may experience organic growths of algae or

‘bacteria. These growths can be controlled with
periodic injections of chlorine. Likewise, injections
of acid solutions may be required if you experience
a build-up of mineral deposits such as calcium or
magnesium. Be careful whenever any chemical is
injected through the irrigation system. It is impor-
tant that you know the eftect the chemical can have
on plants, soil quality and human health and that
you use as little of the product as possible to accom-
plish your goal.

CHEMIGATION

Chemigation means the application of fertiliz-
ers or pesticides by introducing the product into
water flowing through an irrigation system.
Chemigation has increased dramatically in the past
15 years, particularly for sprinkler and drip systems
because it offers many advantages over conven-
tional chemical application. These include the
ability to apply nutrients and pesticides in a more
timely and uniform manner, decreased application
costs, increased product effectiveness, reduced
operator hazards, and usually improved crop yields.
If proper safety devices are installed and the chemi-
cal injection system is properly and accurately
calibrated, the risk of environmental contamination
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is also reduced.

When applying chemicals through an irriga-
tion system, you must be aware of the soil and
chemical characteristics as well as the characteris-
tics of the irrigation system. For the most part,
chemicals applied through an irrigation system
behave similarly to conventionally applied chemi-
cals followed by rainfall or irrigation. Soluble
nutrients and pesticides will move with the irriga-
tion water. This means it is critical that you moni-
tor irrigation amounts to prevent runoff or leach-
ing. For example, nitrogen is highly mobile. If you
apply it through an irrigation system and use more
water than the plant root zone can hold, then the
nitrogen could flow through the plant root zone
resulting in ineffective nutrient use and possible
ground water contamination. In contrast, phospho-
rus fertilizer and some pesticides move very little
in the soil. Therefore, when applied via chemi-
gation these products will often remain near the
soil - surface. Some insecticides require foliar
applications and would not be effective if
chemigation through a drip system were used.
Therefore, it is important that you understand the
characteristics and operating mechanisms of any
pesticide before applying it through your irrigation
system.

Agri-chemicals have the potential to get into
the irrigation water source if proper operating
procedures and safety devices are not installed or
maintained by the operator. Figure 1 shows a
recommended layout for direct injection of chem-
icals into irrigation pipelines.
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Figure 1: Recommended devices and arrangement
of equipment to prevent backflow when applying
:.hemicals or nutrients through an irrigation sys-
tem. '

The following are part of the system:

» A backflow prevention device (check valve) in

. water line upstream of fertilizer injection - this

prevents reverse flows from the irrigation
system down a well or other water source.

»  Vacuum relief valve - prevents a vacuum from
forming upstream of the check valve.

e A backflow prevention device (automatic,
quick closing check valve) in fertilizer feed
line - prevents reverse flows of water or fertil-
izer into the fertilizer storage tank.

¢  Normally closed, solenoid-operated valve -
located on the intake side of the injection pump
to prevent fertilizer flow during irrigation
system shutdown.

o  Electrical interlock for injection systems using
electric-driven fertilizer pumps - this ensures
that the injection pump will shut down if the
irrigation pump does.

¢ Low pressure drain valve - to drain water from

- the pipe between the check valve and water
source including any leakage past the check
valve.

Reputable fertilizer and chemical dealers can
probably provide any of this equipment.

Calibration is extremely important in chemi-
gation. Not only must you know the precise amount
of water your system is delivering to a known
acreage, but you must also know the precise amount
of chemical being delivered by the injection pump.
Extension personnel or most irrigation dealers can
give you all the information you need to calibrate

Electric
conduit
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pressure cutoff
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and pump

Irrigation
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Control panels
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Filter prior to injector pump

Chemical flow meter/pressure switch

Injection hose

irrigation systems. It is important that you know
how to do this rather than relying on manu-
facturers’ recommendations as the conditions at
your site are different from the factory. Calibration
will ensure that you deliver the proper and ade-
quate amount of product and could save you
money by avoiding over applications.

Consider several other important factors when
chemigating. Distribution uniformity of the irriga-
tion water is critical for uniform application of the
fertilizer. If the irrigation system does not supply
water uniformly then chemigation should not be
used. Some products applied through irrigation
systems increase the likelihood of clogging. Make
sure the combination of fertilizers and water will
not produce clogging if using a micro-irrigation
system. The type of injection device is critical
depending on the type of irrigation system being
used. Some devices will inject at a relatively
uniform rate throughout the irrigation, some will
not. Be aware of which type is being used and
which type is required by the situation. Also, be
aware of the requirements for flushing the irriga-
tion system after fertigation. This may take 10 to
15 minutes. Run clean water through the injection
meter, discharge hose and check valve. Finally,
monitor irrigation systems much more closely
during chemigation, continuously if possible.

It is also important that you use proper chem-
ical storage and handling practices around chemi-
gation systems. Do not store chemicals near the
site. If possible, all mixing and loading should be
done on an impermeable pad at least 100 feet from
any well or surface water. Use secondary contain-

electrically interfocked

Electrical Panel for
injector pump and agitator

Automatic chemical line shutoff valve
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ment so that any spills can be recovered. For more
information, request the Pesticide or Fertilizer
Storage and Handling Practices Farm*A*Syst
Assessment from your local Extension office.

WATER SOURCE

Water sources for irrigation in Georgia include
surface and ground water. Surface water supplies
include ponds and rivers or streams. Ground water
is readily available in most of the southern half of
- the state and most of the irrigation systems in South
Georgia use wells that tap into these ground water
aquifers. The most important characteristic of a
water source is that it can supply adequate quantities
of water during dry periods. Since 1988, the Envi-
ronmental Protection Division (EPD) of the Georgia
Department of Natural Resources has required that
all large (more than 100,000 gallons per day in any
month) agricultural water users obtain permits for
~ either surface or ground water. If your water source
is not permitted, then you need to contact the EPD
about obtaining a permit.

- Regardless of whether your water source is
- ground water or surface water, it is essential that
you take adequate measures to protect it. Distance
is often the best method of protection. All pollution
sources such as fuel tanks, chemical injection
systems and areas that receive nutrient and pesticide
applications should be downstream and more than
100 feet from any well or inlet for surface water. If
water from the source is transported to an irrigation
system, then the conveyance mechanism should
protect the water and prevent losses. Pipelines that
are regularly inspected and repaired are the best
method for moving large quantities of water. If
ditches or channels are used, be sure that leaching
- losses are kept to a minimum and weeds and other
obstructions are removed regularly. If ground water
is 1(11sed efforts to protect the wellhead should be
made

The six principles of wellhead protection are:

*  Proper well siting: distance and location

L] Proper well construction: age, platform, and
casing

» -~ Keeping contaminants away from well
*  Backflow prevention
e Sealing abandoned wells

*  Testing well water

Your local Extension office has many publications
dealing with wellhead protection if you would like
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more details on any of these components.

POWER UNIT AND PUMP

Most Georgia farmers use either electricity or
diesel engines to supply power for irrigation, but
propane, natural gas, or gasoline may also be used.
Environmentally, electrical power is better than
any of the fuels as it does not present any contami-
nation risk. However, electrical power may not
always be available, can cost more, and does
present some human safety concerns. If electrical
power is used, be sure that all of your equipment
and wiring meet National Electric Code Standards.
Remember: Water and metal pipes are both excel-
lent conductors of electricity.

If liquid fuels are used, the location of the
storage tank is of upmost 1mportance Generally,
try to place your storage tanks at least 500 feet
from any wells, springs, rivers, lakes or other water
resources to provide adequate assurance that
subsurface flow or seepage of contaminated water
will not reach your water.

Leak detection and inventory control practices
are also important. This is something you can do
by simply keeping a close eye on how much fuel is
in the tank and the tank’s condition. Since cleanup
of a diesel or gasoline leak is always costly and
often not totally effective, on-site monitoring of
tanks containing petroleum products is important.
If you find a leak or spill from any tank, state law
requires that you notify the Georgia Environmental
Protection Division at 404-362-2687. Take what-
ever actions are necessary to remedy the problem,
according to recommendations you receive when
you report the spill or leak. You are also required
to notify the State Fire Marshal at 404-656-9636
within seventy-two hours of any fires or explosions
involving fuel storage tanks. If fuel storage is a
concern in your operation, you should also contact
your local Extension office to obtain a copy of the
Farm*A*Syst Petroleum Storage and Handling
Assessment.

One final note on turbine pumps concerns the
type of lubrication used. Most pumps are lubri-
cated with either water or oil. While water does not
pose any environmental threat, oil does present
risks to both surface and ground water. Used oil
and oil filters should always be recycled or dis-
posed of properly. Used oil may be stored in small
amounts and taken to a local recycling center.
Consult the Yellow pages or your waste disposal
service for information on local recycling centers.
Always puncture oil filters and drain before dis-
posal in a certified landfill.



GLOSSARY:

Irrigation System Management

Crop Water Requirement: The amount of water needed by a crop to satisfy evapotranspiration and
leaching requirements, exclusive of effective precipitation. ‘

Chemigation/Fertigation: The process of introducing agricultural chemicals that are appropriately labeled
or fert;hzers into the irrigation system for application with the irrigation water.

Deep Percolation: Water which moves below the rooting zone of the crop and becomes unavailable for the
crop to use.

Effective Precipitation: The portion of total precipitation which becomes available for plant growth.

Soil Erodibility: the inherent susceptibility of a soil to erode. Soils that are low in organic matter, have little
aggregation, and have medium textures tend to erode more and have higher erodibilities.

Evapotranspiratioh (ET): The combined processes of evaporation of water from the soil and plant surfaces
and transpiration of water by the crop.

Intake Rate: The rate at which water enters into the soil at the surface.

‘Inventory measurement: Measuring. and-comparing the volume of tank contents regularly with product
delivery and withdrawal records to help detect leaks before major problems develop.

- Irrigation System Application Efficiency: The ratio of the amount of water which is beneficially used by
the crop to the total amount applied by the irrigation system. Beneficial uses include meeting the soil water
deficit and any leaching requirement to remove salts from the root zone.

~ Irrigation Uniformity: The evenness with which water is applied to the land surface by an irrigation system.
Logged: A written record(s) of water measurements, water usage, chemical applications, etc.

Metered: Measured with a device such as a flow meter. |

Monitored: Observation of a system or process to ensure proper operation.

Nutrient Management Plan (NMP): A specific plan for managing animal wastes for the highest economic
benefit and environmental protection. The Natural Resources Conservation Service, the Cooperative

“Extension Service, a professional engineer registered in Georgia or an agricultural consultant should prepare
the plan. It should detail the management and disposal of wastes generated on the farm and include maps of
the waste-management facilities and land-application sites. '

Scientific Irrigation Scheduling: A systematic and routine process for determining when to irrigate and how
much to apply at each irrigation based on soil and crop characteristics. Weather-based evapotranspiration
estimates are often employed as well as routine soil water monitoring and a soil water budget.

Secondary containment: A system such as a sealed basin and dike or doubled walled system that will catch
and hold the contents of a tank or pipe if it leaks or ruptures.

Soil permeability: The quality that enables soil to transmit water or air. Slightly permeable soils have fine-
textured materials like clays that permit only slow water movement. Moderately or highly permeable soils
have coarse-textured materials like sand that permit rapid water movement.

‘Surface Runoff: Water which leaves an irrigated field, farm or basin as a surface flow.

Water Table: The upper surface of a saturated zone below the soil surface where the water is at
atmospheric pressure.
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ACTION PLAN:

An action plan allows you to take the needed steps to modify the areas of concern as identified by your
j assessment. The outline provided below is a basic guide for developing an action plan. Feel free to expand
your plan if you need detail or additional areas. Consult the list of references on the next page if you need
additional assistance to develop a detailed action plan.

Area of Concern

Risk
Ranking

Planned Action to Address
Concern

Time
Frame

Estimated
Cost
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REFERENCES:

CONTACTS AND REFERENCES

Organizaﬁon Responsibilities Address Phone number
National Response Spills that could S.P.C.C. Department 305-536-5651
Center (NRC) drain into waters of | U.S. EPA *Notification

Georgia. 345 Courtland Street, NE required within
Atlanta, GA 30365 24 hours.
State Soil and Water | Information on Ag- | P.O. Box 8024 706-542-3065
Conservation Com- ricultural Best Man- | Athens, Georgia 30603
mission agement Practices
Biological & Agricul- General Questions Extension Unit 912-386-3442
tural Engineering concerning all Rural Development Center
Department, Univer- | aspects of irrigation. | P.O. Box 1209
sity of Georgia ‘ Tifton, GA 31793

Pollution Prevention
Assistance Division

Questions regarding
pollution prevention
opportunities in ag-
riculture

Pollution Prevention
Assistance Division

7 Martin Luther King Jr. Dr.,
Atlanta, GA 30334

706-542-2154
or
800-685-2443

Georgia Environmen- | Questions regarding | 205 Butler Street, SE 404-656-3214
tal Protection Divi- installation of new Floyd Towers East, Suite1152
sion. irrigation wells Atlanta, Georgia 30334
‘Georgia Department Recycling Markets | State Recycling Coordinators | 404-657-8831
of Community Affairs | Directory listing of | 100 Peachtree St., NE

Used Oil Atlanta, GA

Collectors
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PUBLICATIONS:

University of Georgia, Cooperative Extension Service
"j Athens, Georgia 30602

Evaluating and Interpreting Application Uniformity of Center Pivot Irrigation Systems, Bulletin MP-391
- Factors to Consider in Selecting a Farm Irrigation System, Bulletin 882

*  Irrigation Scheduling Methods, Bulletin No. 974
* Regulations for On-Farm Storage Tanks in Georgia, Bulletin 1136
*  Wellhead Protection for Farm Wells, Circular 819-13

Georgia Soil and Water Conservation Commission
P.O. Box 8024, Athens, Georgia 30603

e  Best Management Practices for Agriculture

NOTES:
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The Georgia Farm Assessment System is a cooperative project
of the Pollution Prevention Assistance Division, Georgia Department of Natural Resources,
the University of Georgia, College of Agricultural and Environmental Sciences, Cooperative Extension Service,
the State Soil and Water Conservation Commission and the
USDA Natural Resources Conservation Service.
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