Current Monitoring in a 'Flashy River’

I ) Technical Note 20
1 Coagulation Control Using Streaming

Introduction

Streaming current based coagulation control systems are often used to control coagulation where the raw water source is a
'flashy river' and where a rainfall event can result in large changes in coagulant dose in order to accommodate the rapidly
changing nature of the raw water. Traditionally jar tests have struggled to keep up with the rapidly changing raw water leaving
the operator and the plant never quite 'right' during the event particularly on smaller unmanned sites. Using a feedback control
such as streaming current can greatly enhance the coagulation on site. This technical note aims to explain some common
observations and their causes.

What is happening to the raw water during rainfall events?

The obvious answer is that it is getting more turbid and the coagulant dose has to go up to deal with the higher turbidity. But
that's not all, depending on the nature of the river the pH will change, temperature can change, the level of dissolved organics
and alkalinity can change, and all of these have an effect on coagulation, some seen (like turbidity) and some not (like pH and

dissolved organics). * pH > 6.0 during upset
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enough alkalinity for the hydrolysis reactions of the coagulant to o 207 0.524 25
take place and that can leave a serious problem for coagulation 05 >
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e Changing dissolved organics - organics can also go up or 502 — “’E
down during a rainfall event but typically they go up. This is the ” 5
'unseen' demand on coagulant and many interesting effects have *
been seen with regards to dissolved organics, for example, it is Z" & e e «, °
not uncommon for a peak of organics or a 'front' to come down S8 & & s s
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organics to remain elevated after the turbidity has gone back to
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Why does my Streaming Current Mo nitor track optim iZing for organics removal, as well as turbidity rem oval

. o ) ) I may be possible to get good turbidity removal and good
up with the turbidity but not com e down with it?

flocs at a lower dosage (and the blanket looks good) but with

Often the turbidity is what we see when we refer to a 'rainfall
your organics going straight through, with the consequent

event'. The rain washes particulate into the river and the M I
dangers of TH form ation. In order to remove the organics it

increased volume stirs up the sediment and we get an
may be that a higher coagulant dose

s required and the

increase in turbidity. The Stream ing Current sees the D
ue

blanket and flocs may well look poor. to the effect of

increasing negative charge in the raw water and increases
changing pH on the effectiveness of the coagulant there is

the coagulant dose appropriately. What we don't see is that

also a consequent effect of pH on the blanket and floc
the dissolved organics is also elevated and the pH is often

form ation. The less the pH varies, the less the blanket and
changed. As the rain stops and the turbidity settles out we

floc will vary

are left with clear raw water with elevated organics (which

take much longer to 'settle out'). The Streamin Current . .
g ) N The Streaming Current Monltorseemsto be very
Mo nitor still detects the elevated organics and is dosing to
sensitive to changes in pH, is that right?
remove those. This is often interpreted as overdosing by
operators. Also if there is significant change in pH after the No. the streaming current Monitor is sensitive to the

rainfall event com pared with prior to the event, the change in residual charge and that is what is sensitive to changing pH

The Stream in

PH on the charge available from the coagulant can affect the g Current is doing it's job well when it sees

coagulation . changes in pH
During coagulation there are a number of key variables that

But the blanket is also indicating that we are
affect the process largely due to their effect on the hydrolysis

overdosing. reactions that produce the positive charge in the water that

leads to the process of charge neutraliZation and effective
That is perfectly possible. In the past plants were interested

coagulation. These include, pH, tem perature, alkalinity and
in removing particulate and now there is more em phasis on

coaguilant. In an ideal world all of these variables would be
removing organics. The way a blanket 'looks' can be a

controlled to give the plant optim um conditions for
leftover from those times, i.e. a blanket can look 'wrong'

coagulation. Som etimes this isn't possible and a plant will
based on how it used to look when we were mainly interested

'manage' or 'live with' difficult variable water. Sometimes

in removing particulate. The blanket might actually be right

changing something (like the coagulant) can bring a plant
for rem oving high organics with low turbidity. The only way

into a controllable condition. One example might be changing
to be certain is to check the coagulant dose with an offline

I from A\um to PAC if the plant suffers from wvariable pH in the
n

scMor to do a jar test the case of a jar test you would

coagulated water
also need to do a UV254 anailysis to ensure that you are

Streaming*
Current

Flow

*
pH
(Conditioned)

Turbidity *
(Raw)

Turbidity *
(Final)

Color*

Existing*
Control
Signals

uvasa™®

pH
(Coagulated) *as required

www.processinstruments.net



www.processinstruments.net

z.
VV254  coieia e e ks
ne e d e d to imoporo v e co a g u la o n v V254

P Ce e u et o ee aae v V254 awococn e e A,

€ am s tream ing cuvcrrent Mooaitor m o anoagoe a1 se 44w V254
,
v V254 o0 its ow n caon coon tro l cooaos uw la tioon
N N
I m 9 e vy 2 lw a y s

can v V254 tccd forw ard cooaogou

N o F v V254 o

v V254 . s A iimoear relatioon s s boetw eoeon

v V254 o0 ¢ cossoutant g em s 4 ceaon boe devoelop ed Ao

Conclusion

+ a4, 1282 422835 .. .

www.processinstruments.net



www.processinstruments.net
http://www.processinstruments.net/products/coagulation-controller/



