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-Bhalge P.S. &Holsambre, D.G; 2009, PVC Pipe Distribution
Network - An alternative solution to open channel gravity flow
irrigation network’, International Conference on food security
and environment Sustainability, 11T Kharakpur, Dec. 17-19,
2009. Paper

-Mahto Shankar (2013), Present Status of Water Use Efficiency
on Irrigation Projects in India and Action taken for its improve-
ment including role of role of farmers, Training Program on In-
creasing Water Use Efficiency (WUE) in irrigation Sector, NWA,
Pune, 21 January — 1 February - 2013, 09-19.
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possesses. The brand may be viewed as a product, a personality, a set of values or a position your company occupies in people’s minds. Brand identity is everything the company
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s new irrigation technology becomes increas-

ingly common, manufacturers will need to stay

ware of these trends and upgrade their equip-

ment to keep up with customer demand. Drip irrigation

pipe must still be produced in an efficient manner and

will need to operate with smart systems. Further, man-

ufacturers will face the challenge of educating consum-

ers about the advantages of new technology and how
this technology helps reduce their costs.

Increasing production of crops while minimizing water
use is key to operations that want to be both cost effec-
tive and environmentally friendly. Water is a critical re-
source and its preservation requires irrigation systems
to optimize their approach. Smart irrigation system
design must take into account not only the plants be-
ing treated and the amount of water and fertilizer they
need, but also the climate of the area, the current and
forecasted weather, ground water levels, the current
growth stage of the plants, and more.

Minimizing resources is also a concern for manufactur-
ers, who are looking for ways to reduce costs of raw ma-
terials and energy usage while still producing the same
level of product. Advances in dripping technology also
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allow manufacturers to meet their goals by combining
different polymers in their hose and using more effi-
cient machinery. These advances allow manufacturers
to meet increased demands for drip irrigation which
still keeping operating costs reasonable.
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resh water supply is a constant variable, espe-

cially good quality water that can be used for

drinking and irrigation purposes. Therefore, this
resource will need to be deployed and used wisely to
meet increasing demands for production. Worldwide,
irrigation accounts for 4/5 of the total consumption
of freshwater. This demand is particularly high in
semi-arid and arid areas where the water supply is low-
er. As such, its use has shaped the legal and regulatory
environment generating significant local laws over wa-
ter consumption and treatment. Water scarcity also has
an effect on local culture where expectations of lawns
and leisure water availability are reduced and people
are accustomed to an arid landscape.

Geneticists have for years worked to develop crops
that require less water while being tolerant to climatic
changes such as cold, pests, salinity, and drought. These
hardier plants are designed to produce top yields while
requiring less water and fertilizer. However, these
changes are minor compared to advancements cur-
rently being made in irrigation technology.

Many of these changes go beyond drip irrigation system
planning and require taking into account the whole ag-
ricultural operation in order to minimize use of water
and other resources. With GPS precision, mobile irri-
gation systems can self-propel to locations where they
are needed and crop managers, at the touch of a button,
can deploy their resources as appropriate. Smart tech-
nologies such as soil sensors can also account for evap-
oration as it occurs under different weather systems to
prevent errors and overwatering that can occur when
it is incorrectly calculated.

New drip irrigation technology is also becoming readi-
ly available that will allow the integration of addition-
al water sources into the system. While incorporating
grey water may initially require additional plumbing,
storage, and filtering, it represents a volume of water
that is both usable and largely untapped in irrigation
currently.

Reducing water used and introducing additional sourc-
es of water into the system will require upfront invest-
ment in new equipment and technologies designed to
handle these changes. However, this investment will
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result in a lower operating cost as water use is reduced
and crop problems can be addressed in a targeted fash-
ion, increasing the per-acre yield. Each agricultural
area will require a different solution that is driven not
only by the crop type, but also by soil, climate, water
supply, and economics.

As customers upgrade their irrigation infrastructure,
manufacturers will need to upgrade their equipment
to keep up with production of supplies while continu-
ing to sell in a cost-effective manner. Smart systems re-
quire smart managers and educated suppliers who can
help their customers keep on top of the market.
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hanges and advances in the irrigation industry

have led to new technologies that bring drip ir-

rigation’s benefits within the reach of farmers
everywhere. As such, manufacturers of drip systems
will need to stay on top of the latest technology in man-
ufacturing to keep up with increasing demand while
still producing a high quality product. Drip irrigation
is particularly useful in drought-prone regions to help
minimize water use while still growing healthy crops.
Water is pumped along thousands of feet of pipe and
fed from drippers directly to the plant only where it’s
needed which helps prevent weeds from getting ade-
quate nutrients. Growers control the amount of water
and fertilizer delivered by optimizing both the flow rate
and type of the dripper at a specific plant and by incor-

Association of PVC Pipe & Fitting Producers
2018/No104

04

porating smart technology to monitor local conditions.

Implementing drip irrigation can cut water consump-
tion by as much as 60% while increasing yields. While
there is an initial investment in the system, particu-
larly when solar powered pumps and electronics are
employed, the cost savings can provide a return on the
investment. New irrigation systems which use pres-
sure compensating (PC) drippers require less pumping
power, further lowering energy costs and making solar
powered irrigation a feasible solution. It’s up to manu-
facturers to educate consumers on the cost advantages
of introducing advanced drip irrigation technology into
their system.

Typical drip irrigation system layout
-factsheets.okstate.edu-
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or systems that use lower pressure pumps, PC

drippers maintain a constant flow rate to plants

both at the beginning and end of the pipe. Low
flow PC dripline can operate at 1/10th the pressure re-
quirements of traditional systems. Low flow systems
not only use less water they also improve yields and
allow for smaller pumps thereby conserving energy as
well.

Every drip irrigation project has unique parameters
and requirements, from accounting for the local weath-
er and infrastructure to local requirements on water
consumption. Advances in irrigation systems allow
farmers to create customized plans that account for all
these variables while keeping costs under control and,
in some cases, significantly reducing operating costs.
Particularly in regions where water is scarce, minimiz-
ing the use of water is key to keeping an operation vi-
able.

Smaller operations such as home gardens and land-
scape projects can also benefit from the efficiency of
drip irrigation over traditional sprinkler systems. The
lower cost of drip irrigation can make landscaping fea-
sible in areas where it otherwise isn’t possible, not only
arid parts of the world, but also bringing gardening to
rooftops in the city where the water weight of soil is a
critical factor in garden size and placement.

Further, smart systems can incorporate local informa-
tion via weather reports and soil sensors to deliver wa-
ter in a timely fashion and ensure plants are not over
watered. These systems minimize soil erosion or com-
paction by delivering water over time and allowing it to
seep through the soil.

Additionally, taking advantage of smaller pumps pow-
ered by solar technology means farms large and small
are drawing less power from the grid and able to main-
tain operations even during power blackouts. Cost sav-
ings coupled with more consistent and higher per acre
yields are enough incentive for most operations. Being
environmentally friendly by conserving resources is an
added bonus.

DRTS is always looking at ways to improve drippers
and create new irrigation production machines that
continue to make drip irrigation a cost effective solu-
tion for every application. We want to help irrigation
manufacturers produce a product for their customers
that is both cost effective to produce and implement.
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Omniflow™" Technology
The Next Evolution of Dripper Technology

(==

Drippers
Our drippers feature the Omniflow™

advantage. Our patented Omni-

flow design eliminates labyrinth

dead zones to maintain consistent

turbulence, reducing the settling

of suspended solids to prevent

clogging.

* TURBULENT AT LOWER PRESSURES

* TURBULENT THROUGH THE ENTIRE
LABYRINTH

* FREE OF NON TURBULENT DEAD ZONES

STORM-PC - Round Drippers
PC Dripper for Varied Field Conditions

Minoro™ - Round Drippers

Non-PC Leach Mining Dripper with
Unparalleled Clogging Resistance

Sandguard™ - Round Drippers

Compact Non-PC Dripper with Excel-
lent Clogging Resistance

Monsoon™ - Round Drippers Mini - Round Drippers

Compact Non-PC Omniflow™ Dripper Non-PC Dripper for Microtube Land-
scape/Gardening Applications

Cyclone PC/ND AS - Flat Drippers

Pressure Compensating Flat Dripper

Nano - Flat Drippers
Low Flow Miniature Flat Dripper

Centra - Flat Drippers
Symetrical non-PC flat dripper

Dura - Flat Drippers
Asymmetrical non-PC flat dripper
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What is 3 Layer

Irrigation Pipe

and How can it Help You Reduce Your Product Costs?

three layer pipes/hoses. These irrigation pipes

are manufactured using a special 3 layer cross-
head which extrudes an inner and outer layer separat-
ed by a core of different material. The advantages of 3
layer irrigation pipes are cost savings and versatility.
Three layer pipes can meet the technical standards of
a high quality polymer single layer pipe with less cost
by using an inexpensive core material. Three-layer
pipe also provides greater versatility by allowing se-
lection of layer materials to meet environmental and
fluid handling challenges.

The latest innovation in irrigation technology is

When manufacturing pipes for irrigation systems,
a key consideration is how to keep your costs down
while still producing a product that customers per-
ceive as high quality. One major cost is the material
cost of the polymer used in making the pipe. Using a
three layer crosshead allows you to use an inexpen-
sive reground/off-spec polymer for the core of the
pipe (about 80% of the material) and thus cut material
costs significantly while still maintaining quality. The
remaining portion of the pipe, the 10% of the outside
and the 10% of the inside ring, are made from a higher
quality virgin material.

Extrusion Crossheads that produce these three-layer

Association of PVC Pipe & Fitting Producers 06
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irrigation pipes can use a combination of two or three
different materials during the extrusion process, with
outer layers as thin as 1/100th of an inch (.00254 mm)
or less (depending on the pipes thickness). You can use
one material on the outside and inside with the re-
grind/off-spec in the middle or three separate materi-
als, one for the outside, the regrind polymer, and then
a third on the inside. These thin inside and outside
layers still maintain industry standards on strength
requirements and the inner and outer material com-
pletely encases the middle material.

Extrusion Crossheads that produce these three-layer
irrigation pipes can use a combination of two or three
different materials during the extrusion process, with
outer layers as thin as 1/100th of an inch (.00254 mm)
or less (depending on the pipes thickness). You can use
one material on the outside and inside with the re-
grind/off-spec in the middle or three separate materi-
als, one for the outside, the regrind polymer, and then
a third on the inside. These thin inside and outside
layers still maintain industry standards on strength
requirements and the inner and outer material com-
pletely encases the middle material.

With Three-Layer drip irrigation pipes, the inner layer
has a very significant importance, as this is the layer
that comes into contact with and bonds to the dripper.
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The dripper is the core of your irrigation drip pipe
hence maintaining the integrity and assuring the drip-
per performance is critical. The Three-Layer technol-
ogy allows you to integrate virgin material only to the
inner layer and by this assure that the performance
will remain as with standard pipe. The outer layer is
normally produced with virgin material mainly for
cosmetic reasons.

One important consideration for manufacturers
adopting this new technology into their process and
producing three-layer pipes is customer education.
Your marketing materials will need to build confi-
dence that the inner and outer materials are strong
enough to manage stresses that are placed on the pipe
without splitting and allowing the middle material to
contaminate the lines. These educational marketing
materials can address technical advantages and en-
vironmental concerns to ensure customers that this
new three-layer pipe technology will meet or exceed
the performance of single layer pipe.

Our three layer extrusion machines can handle pipe
of various sizes that are round or flat and still allow
controlled delivery of water and fertilizer. In addition,
you can mark your pipe with stripes or place other
markings on the pipe for quick visual identification
of the irrigation lines. A further benefit of three-lay-
er pipes is allowing a thin color coating for the pipe
such as purple for treated sewage water, brown for
landscape, or white for cooler water temperatures in
hot sunny climates. Coloring the entire pipe can be
cost prohibitive, but with a three layer crosshead only
about 10% of the outer coloring is needed.

If you’re considering upgrading your plant’s pipe ex-
trusion process, consider three-layer technology for
your pipes. DRTS supplies pipe extrusion machines
that can be customized to meet your specific needs.
From stripes to holes, we can help you manufacture
the best product possible while being smart about
your costs and utilizing cheaper materials when pos-
sible.

PVC Hydroponics System

arge 4 inch PVC pipes can be used to create your
Lhomemade hydroponics system. In this plan, the

plants are placed in cups which are arranged in
holders drilled into the pipes.

The system is watered using a reservoir and pump. This
is a closed system, with the water circulating between
the pipes and the reservoir.

This plan is ideal for growing a lot of small plants within
asmall area. The basic system can house anywhere from
20-40 plants.

This system can be placed indoors or outdoors. If in-
doors, grow lights are of course essential.

The hydroponics method used in this plant is called NFT.
It is an excellent plan for growing plants like tomatoes.
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® of what your supper ta-

T h 1 n kble might be like if wa-

ter was not used to irri-

gate crops. Do you think you could survive very long

without heaping servings of eggplant, beets, brussels

sprouts, and rutabagas? Irrigation water is essential

for keeping fruits, vegetables, and grains growing to

feed the world's population, and this has been a con-
stant for thousands of years.

Throughout the world, irrigation (water for agriculture,
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or growing crops) is probably the most important
use of water (except for drinking and washing a
smelly dog, perhaps). Estimates vary, but about 70
percent of all the world's freshwater withdrawals
go towards irrigation uses (Water?). Large-scale
farming could not provide food for the world's
large populations without the irrigation of crop
fields by water gotten from rivers, lakes, reservoirs,
and wells. Without irrigation, crops could never be
grown in the deserts of California, Kansas, or my
tomato patch.
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IWater

http://www.globalagriculture.org/report-topics/water.html

ater is getting scarce — but what does this actually mean?
WAfter all, the planet never loses a single drop of H20. Al-

though water is a finite resource, it will not be used up
as long as we do not render it permanently unusable. However, it is
important to integrate human water usage into the natural hydro-
logical cycle and to use the locally available water in an adequate,
effective, sustainable and fair way. Original source Despite signifi-
cant progress in this area, there are still millions of people who do
not have access to safe drinking water. Everyday, millions of women
and children have to walk long, and often dangerous, distances in
order to collect water and carry it home. As is the case for food and
land, access to clean drinking water and water for agricultural us-
age is unequally distributed.

Green and blue water

When it comes to freshwater most people think of water in rivers
and lakes, groundwater and glaciers, the so-called “blue water”. Only
part of the rainfall feeds this freshwater supply. The majority of rain-
fall comes down on the Earth’s surface and either evaporates direct-
ly as “non-beneficial evaporation” or, after being used by plants, as
“productive transpiration”. This second type of rainwater is termed
“green water”. The green water proportion of the total available
freshwater supply varies between 55% and 80%, depending on the
region of the world, as well as local wood density. The biggest oppor-
tunity and challenge for future water management is to store more
green water in soil and plants, as well as storing it as blue water.

Competition for a scarce resource

Agriculture is by far the largest consumer of the Earth’s available
freshwater: 70% of “blue water” withdrawals from watercourses
and groundwater are for agricultural usage, three times more than
50 years ago. By 2050, the global water demand of agriculture is
estimated to increase by a further 19% due to irrigational needs.
Approximately 40% of the world’s food is currently cultivated in ar-
tificially irrigated areas. Especially in the densely populated regions
of South East Asia, the main factor for increasing yields were huge
investments in additional irrigation systems between the 1960s and
1980s. It is disputed where the further expansion of irrigation, as
well as additional water withdrawals from rivers and groundwater,
will be possible in the future, how this can take place and whether it
makes sense. Agriculture already competes with peoples’ everyday
use and environmental needs, particularly in the areas where irri-
gation is essential, thus threatening to literally dry up ecosystems. In
addition, in the coming years, climate change will bring about enor-
mous and partly unpredictable changes in the availability of water.

Association of PVC Pipe & Fitting Producers Ug
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Center-pivot irrigation circles, Finney County,
Kansas. Here, water is pumped from an under-
ground aquifer and distributed through a giant
sprinkler, up to 1/2 mile in length, that pivots
around a central point. Credit: NASA.
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Irrigation water withdrawals
for the Nation, 2010

or 2010, total irrigation withdrawals were
FllS,OOO Mgal/d, or 129,000 thousand acre-ft/yr,

which accounted for 38 percent of total fresh-
water withdrawals and 61 percent of total freshwater
withdrawals for all categories excluding thermoelec-
tric power. Total irrigation withdrawals were 9 per-
cent less than in 2005. Withdrawals from surface-wa-
ter sources were 65,900 Mgal/d, which accounted for
57 percent of the total irrigation withdrawals, and
were almost 12 percent less than in 2005. Groundwa-
ter withdrawals for 2010 were 49,500 Mgal/d, or 6 per-
cent less than in 2005.

About 62,400 thousand acres were irrigated in 2010,
an increase of about 950 thousand acres (1.5 percent)
from 2005. About 31,600 thousand acres (51 percent)
were irrigated with sprinkler systems, 26,200 thou-
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sand acres with surface (flood), and 4,610 thousand
acres with microirrigation systems. The national av-
erage application rate for 2010 was 2.07 acrefeet per
acre, or 11 percent less than the 2005 average of 2.32
acre-feet per acre.
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Irrigation water withdrawals,
by State, 2010

he majority of total U.S. irrigation withdrawals
I (83 percent) and irrigated acres (74 percent)
were in the 17 conterminous Western States
(west of solid line in figure 7), which are typical of ar-
eas where average annual precipitation is less than
20 inches and generally insufficient to support crops
without supplemental water. Surface water was the
primary source of water in the arid West, except in
Kansas, Oklahoma, Nebraska, Texas, and South Dako-
ta, where more groundwater was used. The 17 West-
ern States cumulatively accounted for 93 percent of
total surface-water irrigation withdrawals and 69 per-
cent of total groundwater irrigation withdrawals.

Because the 17 Western States accounted for the
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majority of total irrigation withdrawals, changes in
those States had a great effect on the overall total.
Total irrigation withdrawals declined noticeably in
Nebraska, Montana, Idaho, Colorado, and California.
Groundwater irrigation withdrawals declined in the
West and increased in the East, and surface-water irri-
gation withdrawals declined in both regions. Total ir-
rigated acres increased in both regions --1 percent (568
thousand acres) in the West, and 2 percent (381 thou-
sand acres) in the East. In the West, the total number of
acres irrigated by the less-efficient surface-irrigation
methods decreased by about 500 thousand acres, and
the number of acres irrigated by more efficient sprin-
Kler (including microirrigation) methods increased by
about 1,080 thousand acres.
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Trends in irrigation water with-
drawals, 1950-2010

ince 1950, irrigation has represented about 64
Spercent of total withdrawals, excluding those

for thermoelectric power. Withdrawals for irri-
gation increased by more than 68 percent from 1950
to 1980 (from 89,000 to 150,000 Mgal/d). Withdraw-
als have decreased since 1980 and have stabilized at
between 135,000 and 139,000 Mgal/d between 1985
and 2000, and 115,000 in 2010 . Depending on the geo-
graphic area of the United States, this overall decrease
can be attributed to climate, crop type, advances in ir-
rigation efficiency, and higher energy costs.

Surface water historically has been the primary
source for irrigation, although data show an increas-
ing usage of groundwater since 1950. During 1950,
77 percent of all irrigation withdrawals were surface
water, most of which was used in the western States.
By 2010, surface-water withdrawals comprised only
57 percent of the total. Groundwater withdrawals for
irrigation during 2010 were more than double with-
drawals in 1950. Most of this increase occurred from
1965 through 1980.

The trend in irrigation withdrawals is seen as the
green bar in the chart below.

Trends in total water withdrawals by water-use category, 1950-2010
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Three Mistakes to Avoid

When Using Solvent Cement

and fittings together. When applied to pipe and fittings,
the cement melts a thin layer that solidifies after being
put together, forming a seamless, waterproof seal.

S olvent cement is a quick and easy way to fuse PVC pipe

But there’s no room for error—if you’ve made a mistake, you’ll
need to cut off the piece and start again. Common mistakes
include working with solvent cement on the wrong days, using
too much or using too little.

If you try to work on the wrong day, you may not see success
with your solvent cement. What’s the wrong day? A hot, windy
day speeds up evaporation, causing the drying time to de-
crease, sometimes leaving you with just seconds to weld the
pieces together.

Using too much solvent cement can cause the PVC to dissolve
to the point of weakening the joint, lessening the integrity of its
waterproof capabilities.

However, if you use too little solvent cement, the pieces may
not be fully welded together, which may lead to leaks or other
problems down the road.
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Try these three solvent cement options available at your local -Ewing- store for your next project.

Weld-On® 905EC0"

is the first eco-friendly cement with 15 percent less solvent emissions. As a
sustainable solution from Ewing, this solvent cement option gives you the same
results as other medium-bodied, fast set PVC cements with fewer odorous fumes.

Christy Red Hot Blue Glue
is known as the original blue glue. It’s quick to bond PVC pipe and fittings, helping
‘you be more efficient and increase jobsite productivity. The Red Hot Blue Glue

works in wet, dry or humid conditions and can be used without a primer (where
codes permit).

Weld-On® 705™ PVC cement

is a high-strength formula. It can be used without a primer on non-pressure sys-
tems (wWhere codes permit).
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