Instrumentation

Advances in instrumentation
control costs and meet regulations

rom meeting sver-siricter gov-
ernmental rezulations, to tight-
encd operations budgets, to
new  security CONCErns.,
demands on drinking water plants
today are numerous and wide-ranging,

When meeting these escalsting
requirements is such an overwhelming
task. it would seem that something as
simple as analviical instruments would
be a fairly tow priority. However, small
steps like the effective use ofanalyiical
instrumeentation for two of the most
eritical measurements for drinking
water plants, mrbidity and chlorine,
can help meer these demands, and add
up Woa overy g deal in terms of
reduced costs. fewer headaches and
increased efficiencies.

Critical measurements

The measurement of turbidity, the
relative clarity of waler, i< an impor-
tant inchicator of water guality. As such,
turbidity is a critical measurement for
drinking water plants both for compli-
ance with more stringent USEPA repu-
lations, such as the current Surface
Water Treatment Rules (Long Term |
Lohanced  Surface Water Treatment
Rule or LTIESWTR), and imernation-
al regulations for guality. Securing
high-guality water for consumer pro-
tection is the number ong responsihili-
tv of water utility superintendents and
drinking water treatment plant apera-
tors alike.

Water utilitics have been using free
chlorine and monochloramines to disin-
fect drinking water for over 100 vears
and have been meassuring chlorineg
restduals for almost as long. Monitoring

Reagent-free chlorine and monochio-
ramine measurement system.
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the product water ensures adeguale
chlorine is present lor disinfection, but
also helps the atility prevent taste and
odor problems arisimg from over-chlor-
pation.  Owver-chlorination can also
increase the formation of harmful disin-
fection by-products or THMs ({in-
balomethanes). Initallv, utilivies relied
on laboratory testing (o monitor residu-
als, but in the last #0 vears, conlinuous
chlorine analyeers have become 4 stan-
dard feature in the plant.
Security and rezulatory
requirements

Drinking water plants have imple-
mented advanced filirution and disin-
fection techniques and procedures to
produce high-quality water, Howewver,
the threats facing water supplies today
are more dangerous, varied and com-
plex than ever before. While plants
diligently strive 1o secure the wiater
being treated in the Facility, it 15 a
mueh maore complicated task 1o seeure
it throughout the distobution system,

As infrastructure for water plants
and distribution svstems ages, there
arise new challenges w the prevention
of water-borne disease. Outmoded
electronics or pootly maintained elec-
tronic  menitoring systems,  make
detection of serious contamination
gvents problematic. Water distribution
systems get lrger, but unility stafts and
buidgets shrink, S0 while high-guality
water may leave the treatment plant,
lew installations can claim excellent
oversight of water near the consumer.

Parameters such as the clanry, taste,
odorand hardness of the water must b
controlled 1o assure the potability and
safety of the water supplyv. Emploving
accurale measurcments throughout the
water-distribution svstem has become a
necessary step o ensurng the ongoing
quality and safety of the water supply.

The key 1o detecting potential prob-
lems in the water guality is identifyving
changes in the water, Plants can than
more quickly determine i there 15 a
contamination that will affect the com-
munity’s water, In order 10 protect
against confamination risks, measure-
ments must be condueted on-line and
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continuously, so plants can evaluate
ary changes m the water filtration and
overall trearment process, Changes
must be waiched very carelully s they
can indicate g pollution source and
passibly sirnal the need for a change in
water treatment.

Chicrine and turbidity measure-
ments are particularly  critical  for

Clarity Il on-fine turbidimeter.

ensuring water quality and safety. The
addition of ¢chlorine is a vilal step in the
disinfection process to kill harmful
organisms, Turbidity can be affecied by
the presence of microscopiv particles
such as clav, silt and other fine undis-
solved matter. These microscopic parti-
cles, even at a very low concentration,
can promote microorganism  growth
that can then harbor pathogens and alse
inhibit the chlorimation process.

There are several analvtical meth-
eds for turbidity that drinking water
plants must follow. The most common
followed by manufacturers of labarato-
ry and online turbidimerers is USEPA
Standard Method 180.1. International-
v, Standurd Method 150 7027 15 an
alternate design criteria followed by
many outside the US for turbidity
meisurement,

Reduced costs and maintenance

requirements

The effective vse of chlerine and
turbidity  analvsis svstems can help
tower overall expenses and reduce
cquipment maintenanee time

One kev area where drinking water
treatment plants can reduce costs is by



selecting reagent-free systems for free
chlorine and monochloramine meas-
urement Typieal chlonne amalvieers
use chemicals. The chemicals, also
called reagents, are needed 10 convert
chlorine inte 4 form an imslrument ¢an
measure via select, approved methods

Reagen-based analyzers do have
drawbacks, however - the bigpest one
being reagent consumption; Tvpically,
a bortle of reagent or sample buffering
azent lasts about 2 month, so chemieal
costs are o constant drain on plane
budgets. In addittion. there are labor
cosls for changing out bottles and for

ordering, storing and keeping track of

stock. When remotely monitoring
residual chlorine levels at points fur-
ther out in the distribution system. this
prablem is compounded,

A reapent-based  analyzer  also
requires a sample conditioning system, 2
pump 1o inject reagents, uhing o carry
reagents and sample. and a mixing
device. Tubing needs pericdic replacing
and mixing chambers need cleaning. so
a reageni-hased svstem requires mainte-
nance bevond simply replacing chemi-
cals, Finallv, an insrrument technician
who is busy replacing reagents and th-
my 15 not zetting other jobs done, soitis
a drain on skilled personnel.

Today, reagent-free analvsis systems
lor tree chlorine and monochloramine
monitoring care available that help
plants reduce expenses significantly,

selecting the appropriate wrbidity

Chlorine and turbidity
measurements are
particularly critical for
ensuring water quality
and safety. The addition of
chlorine is a vital step in
the disinfection process to
kill harmful organisms.

monitoring  system  can also help
reduce costs and headaches, Today's
advanced turbidity svstems are offered
as either single or  dual-channed
optiond so that a single instrument can
continuously measure multiple points
in the water filtration process. This
dual-channel option is more cost-
effective for many water facilities.
Additionally, there are both chlo-

rine and turbidity measurement sys-
temns avallable that can be purchased as
complete “plug and plumb™ packaged
solutions. These complete systems
requirg very Little time orcost invelved
for instatlation. And when selecting a
turbidimeter or chlorine analveer, as
with all instrumentation, it is mmpor-
tanl to select o systeny that is easy 1o
use and that has minimal maintenance
and calibration réquirements.
Between water safety concerns,
governmental regulations and shrink-

Instrumentation

ing staft and budgets, ne one would
say that todays drinking water treat-
ment plants have it gasy, Howsever, the
proper analvtical instrumentation can
help plant managers find new ways 1o
mprove operational productivity and
ensure water quality and saflety, while
sigraficantly lowering overall costs.
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