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Continuous Short-time BOD Measurement:
Minimization of Product Losses and Wastewater Loads

in Dairy Production
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This ig a tranglation of an article which appeated In

"Deutsche Molkerel-Zeltung” in Oclober, 1988,

While product losses in load processing can naver be
compislely aeliminated, Meggle Milchindustrie, a dairy
plant in Wassetburg, Garmany, processing 500,000
liters (132,000 gallons) of milk per day has laken a
novel way to raduce their product losses and cut the
cost of wastawaler lreatment.

In spring of 1287 Meggle Milchindusirie daclded to
install a system to moniter the wastewator discharged
fromthalr processing plant. The objective was to detect
and eliminate major spills and to reduce the BOD load
onthe company’s wastewaterireatment plant. A project
team studiad the possibility of monltoring the plant's
waslewalar for relevant componenls and decided 1o
install a continuous short-time BOD monitor, manufac-
tured by Siepmann and Teutscher GmbH. In order to
locate the origin of the spits, pH and conductivity
measurements were integrated with the BOD monitor,
The BOD monitor delects splils within minutes and
triggers an atarm. The plant supervisor deterinines the
raasonh and origin of tha spill which canthenbe stopped
irmmediately.

The system has resulled In a significant rechiction of
product losses and has drastically reduced BOD loads
and eleciricily costs for the wasiewater trealmem plant.
The system was installed In the summer of 1987 and
paid the investment back within a tew months. A con-
tinuous plant discharge control system for supervising
the production process can generally improve profits in
food processing Industries.

The Task of Continuously Monilofing Wastewaler
from Dairy Production

All imporiant companents of dairy produclion, such as
whey, cream, pasted whay and laclose can be mea-
sured by BOD. Spills can be dstacted wilhin three
minutes by a continuous short-time BOD monilor.

For further gvaluation of cause and origin of the spills,
pH and conductivity measurements were Integrated in
the BOD mohitor's sampling system.
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1. Acld (HCI, HNG3) + ]+ -] e
2. Caustic (NaOH) + |+ - -
3. Caustlc (cleaning) + L+ + -+ +
4, Whey (6%) + ! + . + +
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7. Lactose - - - S R E T
+ measurable = nol moasurable

Table 1: Measursblilly of relevant camponent groups by diffsrent
putamelers

The BOD-M3 Monitor

The continuous shon-lime BOD-M3 monitor measures
BOD concentrations continuously within a range of 2 -
10000 mg/l and makes resulls available on a digital
display, prinl-oul and elecirical output signals. The
instrument is shown in picture 1.

The measuring ptinciple Is shown in piclure 2 schemaii-
caly.

The hear of the system Is a bio-taactor (2) containing
a large number of small plastic rings (1}. The plastic
rings are kepl In turbutent motion by a circutation pump
(3) and serve as growth surfaces for microorganisms.
The wastewaler is diluted with polable water 1o a
constant and low food concentration. This is achlaved
by metering pumps (5) in a conlrol circuit, using the
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Pleture 1: Continuous shotl-lime BOD Monltor: BIOX-1000

oxygen consumption (4) of the microorganisms as
control parameter. The BOD Is calkculaled by the
instrument’s computer based on tha dilution ratio be-
twean wastewater and potabie water.

The BOD-M3 instrument's rugged construction and
robust sample system make it suitable for even ex-
tremelyloughwastewater applications. Maintenance of
1he instrument Is easy and very minimal,

Resulls are calibrated against BOD-5 but are 10 times
mor¢ accurate than the standard method. Because of
the dilution principle, the instrument is unatfected by
toxic waste. Toxicity can be measured with an addi-
tional instrument, also oparaling on-ling.

This moasuremant ¢an be simply integrated with an
effluent moniloring system.

The Installation of the Productlion Waste
Monltoring System

The production waste monitoring syslem was instafled
In August 1987. The continuous short-time BOD instru-
ment, together with the pH and conduclivity probes
ware put into operation at the combined plant effluent.
Theinstrument has frasly programmable highviow/slope
alarms. Simultaneously, a printer documents time and
duration of the splils as well as accompanying pH and
conduclivity values.

Alarms are indicated at three differant locations of the
production area, al so called "acknowledgement boxes".
These boxes comprise {lash signals, 7
acknowladgement key swilches - each one assigned 1o
one specillc person - a yes/no key and a location
indicator,

It the BOD monltor detects a spill, it sends an alarm to
these three boxes whare the signals slan to flash.
Simultanaously, alarm is given in the operations cenler

E—— S ———

®

Plciara 2; Principle of Operation ol continuous shoct-thne BOD
measurément, BOPD-M3

from where the shift supervisor is informed, Ha checks
the alarmat the BOD monilor and the additional pH and
conductlvity values let him make an educated guess
aboutthe sourca of the spiil. The final localion of tha spill
isthendetermined by visual inspection of specific chack
poinis ol the canal system. The spill is contained and
the ramedy Is acknowledged at the "acknowledgement
box". All activities are recorded inthe operations cenler.
The result is a completely documented hislory of prob-
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Tabla Plcture 3: Schematlc of Product Loss Monltoring Systam
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lems, allowing operators to recognize susceptible ar-
€as and 1o improve their safety.

The Success of the Production Waste Monltoring

The mosi significant successes of the continuous pro-
duction waste monitoring sysien have been achlaved
pracisely whets intended:

A) Reduction of electricity in the wastewaler treatment
plani

B) Reduction of BOD loads 1o 1ha wastewaler treatment
piant ‘

G} Reduction of product losses
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Direclly measurable s the reduclion in eleclricily, as
shown in the following table:
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The 30% reduction in electricity costs Is clearly visible,
Savings fromthls reduction in electricity alone are inthe
range of DM 10,000 (US $6,500) per month,

An additional advantage was to discover ihat lhe waste-
waler loads created by certain new products were
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extremely high. This is illustrated by tha following prinl-
ouls of the BOD-M3 monitor. (Pictures 4 and ). Piclure
4 shows a day with "normal” conditions. OnQOctober 10,
1987 a new product was starled up, which resulted in
extraordinarily high BOD concentrations in the waste-
water. The high BOD concentrations ware conlained in
the condensate of vacuum evaporalors which are used
o extract waler from the product. The prinfout of the
BOD-M3 monilor shown in Picture 5 accurately indl-
cates slart and duration of the evaporalion process.
The early recognition of such high waslewater loads
allows operators to oplimize the production process
towards conslderably lower BOD loads.

Final Observations

The production waste moniloring aystemby continuous
short-time BOD measuremant, complimented with pH
and conductivity measurements, hasbeenamonizad al
Meggle Milchindustrie within a lew months. The signifi-
cant reduclion of production losses and savings in
energy costs at Meggle show that food processing
industries in ganaral can Improve their profits with such
a system.
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Plotuse 4: BOD Profile on & “normel” day
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Picture 6: BOD Proflie clearly showing start and duratlon of evaporation process, producing excessive BOD concenirations,
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