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PHYSICAE WAILER.QUALITY AND FILTRATION

Third in a four-part series on monitoring irrigation water for floriculture crops

rigating from a pond or using recirculated water. If filtration

is working correctly, irrigation emirters should not be clogged
from suspended particles, and toral suspended solids should decrease
after filtration. Filters should also remove peat and other particles
thar create a “demand” on sanitizing agents such as chlorine, copper
and ozone.

I iltration can be a significant investment, especially when ir-

Total Suspended Solids
Total Suspended Solids (TSS) is the concentration (in milligrams/
liter or mg/L) of all particulate matter contained in a water sample,
and includes fine particles of pear, silt, clay, microbes and other
materials, To measure TSS, a water sample is filtered through a very
fine screen, which is then dried and weighed.

Suspended solids indicate the clogging potential in micro-
irrigation lines. Levels below 50 mg/L are generally considered to
have low risk, 50 to 100 mg/L moderate risk, and =100 mg/L high
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clogging risk for drip irrigation systems. In a survey of 24 floricul-
ture operations throughout the United States, including surface and
recirculated water samples, University of Florida research found thar
suspended solids in all samples ranged from 0 w0 39 mg/L, indicating
a low clogging risk from TSS. However, values as high as 280 mg/L
will occasionally occur with subirrigation water recurning from dirty
flood floors.

Tests of water samples taken before and after filtration can evalu-
ate the effectiveness of a filter system. TS5 before paper filtration
in one greenhouse was 11.7 mg/L, and dropped to 5.9 mg/L after
filtration. This indicated that 50 percent of TSS was removed and
TSS was in the acceptable range for non-edible crops. In another
greenhouse with high TSS in return water from a flood floor (above
100 mg/L), we found that filtration had no effect on TSS because
the filter was overloaded and water probably bypassed the filter or
moved through large pores. As TSS increases, multiple stages of

filtration become necessary.
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Laboratory reports

distinguish berween “organic”
suspended solids such as pear
and microbes, and “mineral”
solids such as clay. You may

be able to observe in a water
sample whether solids are gritty
and settle to the bortom (largely

inorganic) or are soft, slimy and

suspended or Hoating (largely
ic). Sand filters are often used

for water high in organic marter,

while screen or centrifugal fil
are often used to remove inor-
ganic particles (see Table 1).
High suspended solids means
that an increased concentra-
tion of a sanitizing agent such
as chlorine (hypochlorous acid)

must be injected so there is
enough residual active ingredient
to control waterborne pathogens.
Sll.\P‘.'[‘(I(."l F\.\l{itlﬂ Ml‘.]‘ as P('-\l
create a demand on the active
ingredients. As the concentration

of

S increases, particles rapidly
use up the active ingredient, and

more chlorine must be injected

to provide the desired residual
concentration of free chlorine,

ommended thresholds for

S to avoid excess demand are

<20 mg/L for irrigation water
used on non-edible crops and
<5 mg/L for irrigation of edible
Cl[\}\s.

The concepr of demand is

illustrared in a trial we ran at the
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University of Florida (Figure 2),
Chlorine wasapplied at 2 ppm

to a deionized warer solu

on
containing finely-screened pear,
and the residual free chlorine was
measured two minutes later. A
residual concentration of 2 ppm
free chlorine is recommended 1o
rol Pyehinm and Phytoplitho-
The data showed

thar 50 mg/L of suspended solids

col

it ZOOSPON

from pear created a demand of

0.5 ppm of free chlorine at two

minutes of contact time. This
means that 2.5 ppm of chlorine
would need to be injected for 2
ppm of residual chlorine to re-
main. Other trials show thar the

longer the conract time between
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Total suspended solids
can be measured on water
samples taken before and

after a filter o measure
filtration efficiency.

TS5 and the sani
higher the demand.

Turbidity and ultraviolet
transmission
Turbidi

¢ refers to the lack

of clarity of water that resules
from fine suspended particles of

clay, silt, organic and inor,

matter, and microbes, as well as
other colored contaminants such
as fertilizer dyes and micronu-
chelares. Highly rurbid
waters often will have high TSS
thar limits light penetration. For

floriculture production, trbidity
measurements can be used 1o en-
sure effective use of UV light for

control of waterborne pathogens.
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Table 1. Filtration options for greenhouses and nurseries (reprinted with permission from Ratus Fischer)

’“‘m" i MEDIA FILTRATION MEMBRANE FILTRATION
T 4 -50US. REVERSE
WHAT TO FILTER
1Al 10 R OUT Mesh 50+ U.S. D PAPEI:CI MICRO o ;JI:TRBAM uo:f"o
(5000 - 300 SAND BIO-FILTER 1-01pm . . <0.001
(<300 pm) 5-50 ym um pm
pm) um
_ - - ﬂ&'ndl :
Debris ++ + -+
INORGANIC "
PARTICLE sand + @ e o

Particles other than intended for a specific
‘membrane will shorten its life span, or destroy it.

Proper pre-treatment of the water is essential.

INORGANICS
Require lower prassnre lhnn
Mainly reverse osmosis. al:nost
pre-filtration.  Substantial m:m m m m
Drippers, dirt loads' I I E ) 6
NQTES nozzles need  require Notfor  Pre-filtration 1eads'in Rejection rates
120+ US.  backflush heavydirt for heavy e (discharged portion of the feed
Mesh systems loads. dirt loads water carrying concentrated waste) Mth suppty
generally smaller water.
than for reverse osmosis.

Dimensions: 1 ym = imicron = 1000 nm = 1/1000 mm = 0.00004 inches.
Legend for efficacy: ++ indicates good, + fair, and - not effective filtration.

Table 2. Key physical water quality measurements available from water testing laboratories

Indicates need for additional filtration. High TSS clogs emitters <20mg/L for reuse on non-edible crops

9tRl Stspended Sotds and reduces efficacy of sanitizing agents. <5mg/L for edible crops
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Values above 2 NTUs (Neph- 25

clometric Turbity Units) of L] vemve o i

turbidity, or less than 75 percent g ﬂ.—ﬂ-_ } DeNnd
UV transmission, indicate that e 15 1

UV treatment is not likely to E

be effective. In our survey of 24 5 1

foriculture operations, we found E 0.5

the majority of recirculated water

samples had less than 75 percent 0

UV transmission, indicaring o 20 40 60

pre-filtration would be required TSS (mg of peat/liter of water)

before UV treatment.
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Figure 2. Effect of increasing
total suspended solids (TSS)
on free chlorine level after 2
minutes. The demand equals
the difference between the
applied and residual free
chlorine levels

Particle size distribution

Some laboratories can test the

8

distribution of particle sizes
(measured in pm, also called

=4
o

microns) in an irrigation water
sample, which can help in select-

ing the appropriae filter size

X
(1]

to reduce suspended solids.
Figure 3 shows the distribution

% of Suspended Solids
Larger Than a Given Diameter

o

of particles in irrigation water
(which included well, municipal 0
Particle diameter (um)
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Figure 3. Particle size
distribution in irrigation water.
To use this graph, read up from
a given particle diameter and
read left to see the percent of
suspended solids that would
be filtered out if your filter had
that micron diameter.
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and recirculated samples) from a survey
of 16 floriculture operations. The graph
shows 50 percent of particles were larger
than an average 138 pm, which is roughly
equivalent to a 100-mesh screen. If a fileer
was 60, 100 or 200 mesh (250, 149 or 74
pm), based on Figure 3 these filters would

be expecred to reduce TSS by abour 25, 50
or 75 percent, respectively.

Suspended particle sizes vary berween
water sources, and the median (50 per-
cent) particle size ranged from 73 to 177
pm for the 16 locations we tested. That
is why testing parricle size for your water

CLEAR VINYL SAUCERS

31 —
H CLEAR DEEP LINERS

CLEAR BASKET LINERS

FOR YOUR POT PLANTS & BASKETS
YOU NEED WHOIE YEAR

X/ WHOIE YEAR 1.800-238-6694

1178 Docks Corner Road « Dayton, NJ 08810
WholeYear@verizon.net ® fax 732-238-1148

nacea Solar Fprm
Spp22 W3 B |

1-888-448-7285

ITSAUL
PLANTS

source is advised.
Other essential considerations for select-
ing filter pore size are the types of nozales,

orifice size, flow rate, volume and pressure

igation system and components.
Specifications for emitters are normally
provided by the manufacrurer. The filter
should be fine enough o ensure particles
are removed that would be too large to pass
through the emitters. The finer the pore
size, the greater the restriction on flow rate.
If you have problems with clogged emit-
ters, a filter system that does not seem to be
working or a sanitizing agent that does not
seem to be controlling problem microbes,
I,(N'l Pil!'\"..ll water [!llali("' may 1,(.' to
blame. Consider sending a water sample 1o
a laboratory o test the parameters listed in

Table 2. 6y

Reference for TSS ranges: US, EPA, Municipal
Support Division Office of Wastewater Manage-
ment: Guidelines for Water Reuse
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