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*Irrigation return flow® is that portion of water
which returns to its source after being used 10
irigate crops, A good example is found in the
Texas rice industry, where waler |s usually di-
verted from a rives, used to flood the field and then
relgasad back into the river before harvest. With
increasing emvironmental cancarn, the term “irri-
gation return flow™ has been extended 10 inchude
irrigation water that makes its way 1o any body of
waler afier its use on a crop.

Thre are many examples of this broader dedi-
nitien in Texas. Taibwaber from furrow irmgation and
runol caused by axcassive imigation or poor sys-
tem dasign can make its way into small creeks
and draws which eventually lead to our major
rivers and reservolrs, Water from irrigated lamd
that is artificially drained must go somewhers,
often into the samé river it was laken from or to
major drainage outiets which flow into coastal
bays.

Irrigation return flow is becoming an impomant
issue because of its potential io be a nonpoint
source of pollution, Howaver, this is nolt tha only
reason irrigators should use return iow manage-
mant practices, Excessive runoff is a symplom of
poor rigation system design or poor manage-
ment of imigation water. It is akso waler wasbed,
Wasting water not only has immediate financial
rarnifications, but also threatans tha [ong-term
availabslity of water for imigation. Sound manage-
ment practices can reduce irigation return flow
while ensuring the most efficient usa of our waler
rasSounCes.

Pollution Transport

The major concem |s the direct runoff which
may ocour from irrigated land. Many of the fertil-
izer nutriants and chemicals used in agriculiure,
as well as soluble salts containad in tha irrigation
waler, are easily adsorbed onlo sod parficles,
When runoff occurs, sodl particlas comtaining
these adsorbed pollutants are picked up and
transported out of the field, Ercded sediments
constitute the major potential for pollution from
surface return flows. In addition, soluble chemi-
cals are dissolved by runcff and carried with the
water ag it flows over the soil,

In some pans of the country, there is concern
over subsurtace return flow, paniculardy where
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basin and border typa imigation is practiced.
These systems produce litfte soil loss, bul can
result in soluble salts and dissohved lertilizers and
pisticides moving through the soil with the iriga-
tion water. In Texas, most subsurface réturm ow
problems result from unlined water delhvery and
drainage ditches, Saline seeps and improper
leaching practices also contribute to the problem.

Preventing Return Flow

There are thres basic approaches to eliminat-
ing pollutants in surlace returm flows:

1. aliminating or reducing surface nenoff;
2. aliminating or reducing soil loss; and
3, rérmoving pollutants from irigation et Sow,

The first two approaches are achieved by prop-
@fly designing, operating and managing irigation
systems. Following the directions on the pesticide
label will usually solve any problems associated
with chemigation, the application of agricultural
chamicals throwgh the irrigation systermn, The third
approach imvohves the use of grass bufler sirips,
artificial watlands, sattling basins and ponds, and
sirnllar structures 1o remove pollutant boanng
sadimeants. Treating return flow ks more costly and
troubesome than pravanting it

Practices which may be used to reduce sub-
surface return fow incude:

1. proper leaching; and
2. iImpenious conveyance systems.

Mamy factors determine which practice or prac-
fices would be best in a given situation. Some of
these are listed in Table 1. The objocts of any
management program are to diminish or prevent
pollution caused by relurn Nlows, consense waler
resources, reduce erosion, maxmize the effec-
tiveness of chemicals and increase the profitabil-
ity of irigated agricufiure,

Table 1. Factors affecting the salection
and effectiveness of practices for

!.I topography

W degree of contral required

m type of irrigation system

u type of problem pollutant invelved

m environmental and economic Impacts of
& control practice
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Irrigation System Design
Factors that should ba considenad in this design of irmgation
syslems are listed In Table 2. The goal is to provide enough
waler to mesl crop demand without causing runoff. The ca-

pacity of tha irrigaticn system is usually based on the peak
watber neads or consumplive usa of tha crop.

Table 2. Principal data needed for farm Irrigation
system design.
Data
Crop

Specific Requiremenis
Distribution and area of each cro
to be grown; suitability of &
crop to climate, solls, farming prac-
tices, markels, elc.; planting dates
of aach crop to be grown over the
expected iife of the project.

Area distributlon of solls; water
holding and infiltration charac-
teristics, depth, drainage require-
ments, sallnity and erosion
potential of each soil.

Dally and seasonal water require-
ments for each crop.

Location of waler source; amount
of water or pumping capacity;
waler surface elevation; e
and water quality information
assessing the avallability, costs
and suitabllity of the water for irr-
gation; and water rights informa-
tiom,

Solls

Waler requiremeants

Water supply

Locatlon, availability and type of
source(s); cost information.

Capital avallable for system instal-
lation, and management;
level of technlcal skill and cost of

Capital and labor

{

Topographic map showing loca-
tion of roads, bulldings, dralnways
and other physical features that in-

Emitiers and nozzies should be sized so that the irmigation
application rate does not exceed the water intake rate of the

soil. For cantar pivol systams, conservation practices such as
furrow diking and planting in a circle may be needed.

Basin and Border Irigation Systems

Basin and border irrigation are used an flal land or land
which has been arlificially leveled. As a result, these systems

fiald. Chamicals and ferilizers should be appled whan water
levels are as low as possible, and flood waters should be
rtainad 1of @8 long as posaible ater the application of chemi-
cals.

Furrow Irrigation

Furrow imigation is used on mare than half the total irgated
tand in Testas. Proper system design improves the distribution
and uniformity of applied water, reduces waler use and pro-
duces highar yislds. Tha U.S. Soil Conservation Sarvice
(SCS) has developed furrow system design standards and
guidalinas, bassd on soil type, for most areas of the stata. The
important faciors are proper slopes, proper siream size and
propar furrow nun length. Furrow run length and stream size
both depend on the slope, and should ba salecied to minimize
{allwater whils providing a good distribution of water in the
entire furrow,

Proper slopes - Excessive slopes may Cause Severs
erosion that fransports sediment and adsorbed pollutants.
Slope recommendations for raducing return flows vary from
location 1o location because of diferences in sods and rainfall
conditions. Generally, furrow grade should not exceed 0.8
parcant. In areas of intensa rainfall, furrew grades may nesd
o be 0.5 parcent or less. Proper slopes sometimes can be
obtained by changing the direction of the fumows., On smoaoth,
uniformly sloping fields, furmows may be run across the slope
of the field as kong as they are deep enough and the soil stable
enough so that irrigation water or rainfall runcfl doas not break
ovar ong furrow 1o another, |n other situations, land leveling
may ba the only method of eblaining proper slopes.

Proper stream glre - Propaer stream size may pravant
potantial arosion, For graded furrows, the stream size should
bé kept a5 small as possible to provide reasonable efficiency
while minimizing soil loss, From an eroslon standpaint, the
rraimum stream size in gallons per minuta (not o exceed 50
gpm) can be calculaled as:

siream (gpm) = 10
percent furrow slope

Cut back irrigation and surge - An eflective practice for
reducing tallwater s the use of cut back |migeticn, A greater
initlal flow is normally required 1o push the water 1o the end of
the furrow, Once the wabsr his reached the and of the furrow,
the stream size s reduced or cul back so that the flow
corresponds more closely to the intake rate of the soil. A less
labor intensive practice is to use automatic surge vales to
release water into the fumow in a series of on-off cycles; this
can reduce taiwater and improve distibution efficlencies.
Surge rigation appears lo work bacause of tha natural sur-
face sealing proparties of many solls during wetting and drying
cycles. Proparty managad surga irrigaticn has been found to
increase efficiencies from & lo 30 percent ower nonsurge
turrow irrigation, depending cn soil type,

Proper furrow run fength - Run length and furrow stream
size are closely related, The stream size must be lange
to meet the Infiltration requirements of the antire furrow langth.
Decreasing the nan length therefore decreases the requined
stream size. This reduces erosion and talbwater, thus minimiz-
ing potential retunn flow problams. A general rule is that he run
langth should be such that the furrow stream will reach the end
of the furmow before approxdimately one-fourth of the total
application has enlerad at the head of the furrow.




Tallwater Recovery

A basin or pond located al the lower and of an irigated field
can be used 1o calch suface tailwater. The water can be
raturniad 1o the top of the fiald or convayed to a diferant field
for reuse. This practice ebminates surface return flow and
pravents pollutants from entering
covary system ls normally designed to safely bypass rainfall
runol due to the extra costs of storage if all water
was collecied. Dabris basins or settling nels can be used
fo reduce the amount of sediment entering the basin or pond.

Impervious Conveyance Systems

Seepage losses from unlined canals and diches com-
Mrwmaﬂmwp«mﬂmwmmm
carry dissolved pollutants. Lining ditches with concrele or
mmnwmq&mmm
mhinmhumuhmnﬂmpay
Unlined canals are sc acceplable in heavy clay soils
with low infiltration rates,

irrigation water ihvough pipelines has proven
1o be the mosl trouble free and cost effective method, Gated
pipa in furrow irigation can recuce waler and labor costs 35
mﬁnmrlmlbrmmandmlhmmhwrﬂl
other relum management praclices, reducing seapage
mmwmpmmummmm but has direct
econamic benefits,

Irrigation Water Management
Proper imigation water mmlqm timing and
waler in @ way that will satisfy the

mﬂm mnwruwm the waler withoul
amounts of waler or causing erosion,
runolf & percolation losses (Fig. 1). Good irrigation water

can reduce moisture extremes and associated
plant disease problems, which in turn may reduce the need for
pasticides. Tha irigator should have a good wnderstanding of
the factors influencing proper irrigation scheduling and water
managamant (Table 3). The timing of irrigations and the total
amount applied per irigation should be based on balh the
crop's waler use and the moistura contént of 1he soil, as well
as on expecied raindall and any additional amounts needed
for to maintain a specific salt balance. Monitoring soil
mcisiene gypsum blocks or tenslometers can help lake
the guees wark out of irrigation sehaduling.
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Cultural Practices

Many cultural practices can reduce erosion and runoff,
Pmpumnlmmmmum reduce the
number of cullivations required, thereby rodu:ing erosion,
Crop residues lef on imgated land reduce ercsion by decreas-
ing water velocity and inc infitration, Consanvation
fillage can be adapted io ivigated land and is showing promise
for decraasing erosion. Furrow diking (sometimes called re-
servoir lilage) for row crops and chaln diking for lorage crops
are very effective at runol and retaining rainfall.
ARamale furrow irigation is & viable option for solls which
parmil adequate lateral water movemeant.

Table 3. Factors Important in proper irrigation water
management and Irrigation scheduling.
Soil factors
B soll water holding capacity
B 50il intake rate
B current molsture defieit
W moisture content at fleld capacity
W depth of soll profile
Crop factors
B rooting depth
W water depletion tolerance
W peak consumptive use
L] nﬂalm In consumptive use during each umum
ge

Proper Leaching

In many areas, leaching Is requined 1o pravent the harmiul
accumulation of salls in soils irigatad with saline waber,
Leaching invalves the application of irigation water in excess
Irscin Ak aiaied feeisies . Somrine I snact
amount of needed, and the timing of leachings to
minimize return fow. In most instances, tha exira waler for
Mmmodnmhlpﬂhdnmuw but should be
applied during penods of lower plant use 1o avoid the laaching
of applied nufriants and pesticides.

Land Leveling

Rieshaping tha land suriace o planned grades is known as
land leveling. By astablishing un gradas, imigation water
can be appbed more efficiently. This can increasa yields. The
praciice also reduces erosion, water pollution and damage lo
land caused by water logging, while providing adequate sur-
face . All leveling work should be planned as an
Inhgrulpmdmwulllfumhwwm D-dg'nmrh
for land leveling have been established by the SCS
all areas of the state,
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