Flow Meter Use on Dairies

Larry Schwankl
Irrigation Specialist, UC Cooperative Extension
559-646-6569 schwankl@uckac.edu

http://schwankl.uckac.edu




Thanks to Noelia Silva and UC Cooperative
Extension - Tulare County for hosting today’s
meeting.



Powerpoint Presentations with
Narration

=Units and Measures of Irrigation Water
sWhat is Irrigation Efficiency

"What is Irrigation Uniformity

"Measuring Applied Irrigation Water

"How Much Water Should Be Applied?
=Tailwater Return Systems

=Basics of Surface Irrigation

=|I’'m Applying Too Much Water, What Can | Do?
*Why Do | Need To Be a Good Water Manager?
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"How is this done?
=Take water quality samples to get the nitrogen content (ppm or mg/I).

=\Want the N calculations in |bs. of N per acre
*For well water: NO;-N x 2.73 = |bs. N per ac-ft of water

"For manure water: a little more complicated because of nitrogen in ammonium and organic
forms.

http://www.cdga.org/binder.asp

“Calculating Nutrient Application from Liquid Manure Irrigations”
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™
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Environmental Stewardship | Animal Health & Welfare | Farm Security & Food Safety | Miscellaneous
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WDR General Order Reference Binder Materials

1. Regulatory Summary/Updates Timelines

1. Are You Eligible...(June 29 RB5 Mailing-Attachment A)
2. Where to Begin? (June 29 RB5 Mailing-Attachment B)

3. Special Activity Dates to Remember
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"How is this done?
=Take water quality samples to get the nitrogen content (ppm or mg/I).

=\Want the N calculations in |bs. of N per acre
*For well water: NO;-N x 2.73 = Ibs. N per ac-ft of water

=For manure water: a little more complicated because of nitrogen in ammonium and organic
forms.

=You HAVE to know the VOLUME of water applied to make the “Applied N”
calculation
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Flow Meter Use on Dairies

"\Why do | need to know my flow rates?

="The requirement is that you are to apply no more Nitrogen than 1.4 times the
Nitrogen removed in the crop.

=\We also use the flow meter info. to check the irrigation efficiency.

=|f we apply more water than can be held in the crop’s root zone, we get
drainage (deep percolation).

=|f there is nitrate present in the soil, the drainage water will leach nitrate
from the root zone.

=Bad for groundwater
=Nitrogen no longer available for crop use = Under-fertilization



Flow Meter Use on Dairies

*Which flows do you need to measure?



Flow Meter Use on Dairies

*Which flows do you need to measure?

"Manure water flows
"Freshwater flows



Flow Meter Use on Dairies

*Which flows do you need to measure?

=Manure water flows
=Freshwater flows —




Flow Meter Use on Dairies

"How do you measure the flow rates?




Flow Meter Use on Dairies

"How do you measure the flow rates?

=Manure water — you could use pond drop but a flow meter is the only good
choice.




Flow Meter Use on Dairies

"How do you measure the flow rates?

=Manure water — you could use pond drop but a flow meter is the only good
choice.

Schwankl Water Management Rule of Thumb
If it’s hard to do, it probably won’t get done.
If it’s easy to do, it might get done.
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"How do you measure the flow rates?

=Manure water — you could use pond drop but a flow meter is the only good
choice.

=\What kind of flow meter?
=Propeller flow meter

=Electromagnetic meter (Magmeter) — nothing to clog up
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Flow meters tested on dalry Iagoon water
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As California’s dairy industry contin-
ues to grow, manure management
has become an increasingly impor-
tant issue for dairy producers, gov-
ernment regulators and the public
living in close proximity to dairies.
Dairies are increasingly required to
prepare nutrient management plans
and comply with regulations con-
cerning their manure management
practices. A common dairy practice
in California is to house the cows

in free stall barns with water flush
systems to remove the manure.

The manure flush water, high in
nutrients such as nitrogen and
phosphorus, is collected in holding
ponds until it can be (ombmed with
fresh and applied to cropland
during irrigation. Being able to
quantify the amount of manure wa-
ter applied is critical to good nutri-
ent management of crops. The high
trash and debris content of manure
water has precluded the use of
most flow meters commonly used
in agriculture, such as the propeller
meter. A field test of electromag-
netic flow meters and a Doppler
flow meter determined that both
were accurate, dependable and ap-
propriate for measuring manure-
water flow rates. Their drawbacks
are price ($3,000 to $4,000) and the
need for electrical power for perma-
nent flow-meter il lati

A flow-rate re needed to

more efficiently manage nutrients in

wamﬁomdalrymanmponds whl:hkmnupplloddudngmcdon. Commonly

used in

with weeds and

the meter often b
twine from a dairy ‘manure pond, making it difficult to obtain readings.

here are approximately 2,200 dair-

ies in California, with more than
1.4 million cows. The largest concentra-
tion of dairies is in Southern California
(Riverside and San Bernardino counties)
and in the San Joaquin Valley (Tulare
County north to San Joaquin County).
Dairy size is continually increasing,
resulting in ever-larger volumes of
manure that must be managed. Many
dairies use a free stall barn system that
is flushed with water to remove manure
and collect it in a holding pond. Other
dairy water (such as holding pen/milk-
ing parlor water or storm-water runoff)
that comes in contact with manure is
also collected and stored in the manure
pond. The manure-pond water, which
is rich in nutrients, is mixed with fresh-
water and applied to agricultural fields
during irrigation. The objective is to
apply the nutrients in agronomically
appropriate amounts and, in doing so,

the of nitrogen and

phmphnms that might eventually pol-
lute groundwater.

Successful nutrient management of
dairy manure-pond water applied to
fields requires knowing both the flow
rate from the pond and the nutrient
content of the pond water. Pond water
must be sampled to determine nutrient

conc

pling is most easily

done at the pond'’s discharge pipe, ei-
ther with a sampling valve inserted into
the pipe or as the water enters a stand-
pipe prior to being mixed with freshwa-
ter and sent to the fields for irrigation.
Water quality may vary by season and
by pond depth, so sampling should be
done appropriately to characterize the
manure water.

Ob g flow-rate
for manure water can be challeng-
ing. The current draft guidelines for
hensive Nutrient M. t
Plans (CNMPs), developed by the US.
Department of Agriculture Natural Re-
sources Conservation Service (NRCS)
and the U.S. Environmental Protection
Agency, emphasize the importance of
accurately measuring manure-water
applications (NRCS 2003). CNMPs are
required by the NRCS for cost sharing
on some dairy improvements. In addi-
tion, Merced County is requiring that
all of its dairies (335 in 2003) complete
CNMPs by 2006 (Merced County 2003).
Other Central Valley counties are also
considering requiring CNMPs for dair-
ies. In addition, revisions to federal and
state water-quality regulations may

date nutrient t plans in

the near future.

Dairy operators often do not measure
flow rates for their manure-pond water

Comy
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"How do you measure the flow rates?

=Manure water — you could use pond drop but a flow meter is the only good
choice.

"Freshwater sources.
=Wells — could use pump test info. but what if well flow rate is changing?

=Dropping groundwater table, pump wear, etc.
=Have to keep track of time of operation.
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"How do you measure the flow rates?

=Manure water — you could use pond drop but a flow meter is the only good
choice.

sFreshwater sources.
="Wells — could use pump test info. but what if well flow rate is changing?
mEasiest and most accurate way is to use a flow meter

=\What kind of flow meter? Either a propeller meter or a mag meter will
work fine.

=Propeller meter: nothing to clog it up, less expensive, but may require more
maintenance to stay accurate.

="Magmeter — more expensive, slightly more accurate, less maintenance.
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Flow Meter Use on Dairies

=Flow Meters:

"How are they installed?
=Most magmeters are bolted in using flanges.

=mSome electromagnetic meters are partially portable — installed through a
fitting in side of pipe.

=Propeller meters can be bolt-in via flanges or saddle meters.
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=Flow Meters:

"How are they installed?

"\Where should they be installed?

=Full Pipe Flow !!1!

=Avoid installing the meter downstream of a partially open
valve, elbow, and anything which disrupts the water flow path.

to crop.

Water ‘turbulenoe disrupts
accuracy of some flow

meters

Baine A Manson 3 Larry J. Schwankd

As water resources become more
wcarce foe them i

creases, using flow meters 10 measure
the amoust of irrigation water sptied
102 crop freld is becoming more coon
mon. The flow of irvigation water i
pipelines ts measisred with a variety of
devices and is often done under e
than-idesl flow comditions, particu
Lasky where a flow measurement de-
vice ts retrotitied into an existing
agricaltural pumping plant

o heter manufactirers gener
alty suggest installing an -to-10-pipe-
diameter sextion of stratght pipe
{length is abways relative to the deam-
eter of the pipe) upstream of the flow
meter and a 2-pipe-diameter Jengih of
straight pipe dawsstream Over time,

1hin rule of thusmb Bas been gemerally
scceped withoot a clear understand
ing of its origin or the impact on flow
measurement devices of upstroam
flow conditions. The ceigin of this rule
of thumb is didficult 1o determine, but
the 1935 standlards of the Joint American
Gas Asmociation-Amerscan Society of
Mechanical Enginecss Committer: on

1 0 form the basis for it
Pumps wsed foe irregation systems

exist on the possible error resslting
from & ponides! flow condition. This

progect was conducted (0 asses the er-
roe in flow rate measureesents of (o
meters used in agricultaral applic-
thons under a variety of nonoplizsal
upstream flow coeditions
Flow rate measurement

Flow rates were measured with
etght different flon meters 2t distances
062-,5-, 10- and 15-pipe diameters
dowrstream from a sousce of exces-
sive turbulence s the water. Measure-
ments were made in as Binch Sched-

CALFOMA ASICULTURE, JANUART-FERIANT 1998 25
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=Flow Meters:

"How are they installed?

"\Where should they be installed?
=Full Pipe Flow !!!!
= Avoid installing the meter downstream of a partially open
valve, elbow, and anything which disrupts the water flow path.

=|nstall in straight section of pipe:

=Propeller meters: 8-10 pipe diameters of straight pipe upstream of
meter. 4-5 pipe diameters of straight pipe downstream of meter.

=Magmeters: follow manufacturer’s recommendations but straight
pipe sections are usually less for magmeters than for propeller meters.

Install a sampling tap when installing the meter!
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sFlow Meters:

=Other flow measurement situations:

=\Water is in a channel, ditch, etc. = Open Channel Flow
="Harder to measure, harder to measure accurately.
=|f can find a spot where the water is in a pipeline, measure there.

Water jet

Open end of pipe

20 T T T T T T Figure 19. Flow rate chart

! ! ) ! ) for vertical distance (Y)
= 6 inches and various
horizontal distance (X)
measurements for pipe
diameters (D) of 6, 8, 10,
and 12 inches.

X (inches)

T T T T T T
0 500 1,000 1,500 2,000 2,500 3,000 3,500

Flow rate (gpm)
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sFlow Meters:

=Other flow measurement situations:
=\Water is in a channel, ditch, etc. = Open Channel Flow
= Measuring open channel flow:

"Flumes — can pass debris, hard to build
=\Weirs — easier to build, traps debris

POINT TO MEASURE DEPTH (H)
(SEE CROSS SECTION)

--Ninety-degree triangular-notch weir
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sFlow Meters:

=Other flow measurement situations:
=\Water is in a channel, ditch, etc. = Open Channel Flow
= Measuring open channel flow:

"Flumes — can pass debris, hard to build
=\Weirs — easier to build, traps debris

sSiphons
Water surface X
. e TII, Head (H) Rate of flow through small siphons
AR e 12
=\ - VRN T T 17 7
. - [ (1] e 27 21" 37
N 0 T / p

Figure 40. Measuring the head of siphons. The head is the difference between the elevation of the water surface in the ditch

dth face in the field. i
and the water surface in the fie of [V / A // ,/
1 VAVARY oo
5 AV ///
-!"/ '/,//
0 L 1 1 1 1 1 1

Head (H) inches
(=)}

1 1 1
0 20 30 40 50 60 70 8 9 100
Gallons per minute
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=You've got flowmeters on the manure water and
freshwater sources, now what?
=sRequirement is that you report applications by field
="Flow meter readings at beginning and end of irrigating a field.

=May be wise to record by set, especially manure water.
= Manure water application may vary
=May give you info. on how to manage your manure water better.

Consider getting flowmeters with data loggers
=Can always go back and check flow meter readings

=Irrigators may then only need to keep track of WHEN sets are changed




Questions???

Larry Schwankl
Irrigation Specialist, UC Cooperative Extension

559-646-6569 schwankl@uckac.edu

Powerpoint available at: http://schwankl.uckac.edu



Manufacturer’s Representatives

McCrometer, Inc.
Steve Huth and Eric Huth, Technoflo Systems
559-783-1207

SeaMetrics, Inc.
Tony Pereira, Advanced Water Products
559-259-0441



