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Introduction

to man’s ability to effectively dispose of waste and protect

Throughout history, culture and civilization have been linked

water supplies. Only during the past century, however, have

real, scientific measurements been available to help determine the
impact of the waste that we discharge into our waterways. Today,
the world’s growing pressures of population and industrialization
make measuring, monitoring, and treating waste essential if we are
to protect the environment and conserve resources for ourselves

and future generations.

... measuring the amount of

oxygen consumed helps us

to understand the

characteristics of the waste

and to design effective

treatment before discharge

to the environment.

Since the late 19th century, oxygen
has been recognized as necessary
for all living species, including the
micro-organisms found in our envi-
ronment, sewage, and wastewater.
By 1950 it became apparent that
microbes feeding on the extra nutri-
ents in untreated sewage consumed
so much oxygen from the water
that they could biologically kill our

lakes and rivers. Because these

micro-organisms require specific

amounts of oxygen to metabolize
the organic materials present in wastewater, measuring the amount
of oxygen consumed (commonly known as biochemical oxygen
demand or BOD) helps us to understand the characteristics of the
waste and to design effective treatment before discharge to the
environment. Understanding the current methods available for
making these measurements is the first step toward maintaining an
economical and efficient waste treatment process.



A Brief History of the Biochemical
Oxygen Demand (BOD) Test

lished his titration

method for the deter-
mination of oxygen in
water (1). Saturated oxy-
gen levels in clean water
were determined to be
approximately 9.1 mg/L
and levels above 3 mg/L
appeared to sustain a
healthy aquatic environ-
ment. Substrates
demanding oxygen levels
above 9.1 mg/L required
dilutions which could
cause significant mea-
surement error and were a

In 1888 Winkler pub-

-

When stopper is inserted,
waler forms a seal
to ensure that no air

can enter the bottle.

Titration Method Chemicai Formula;

Mn*24+0, 2, MnO(OH)
MnO(OH) ™, Mnp®

Mn*e 4+ 1 — Mn*2+1/21,
b+ 2 8,0,2 — 2|"+8,042

Winkler titration method prevents oxygen from
dissolving into the sample.

source of considerable inconvenience, especially for BOD levels
above 300 - 500 mg/L. To prevent interference and erroneous
BOD measurements, lengthy aeration procedures were necessary
to ensure that all of the background BOD in the dilution water was
degraded by naturally occurring microbes. As with any wet chem-
istry method, skillful experimental technique was required to com-
plete the test quickly and prevent oxygen from dissolving into the
sample after it was exposed to the atmosphere. Despite its many
difficulties, the titration method for the determination of oxygen in

water was popular until the mid 1970s.

By the early 1900s the
Warburg Apparatus
had become the stan-
dard method for measur-
ing the amount of a gas
produced or consumed
during a chemical reac-
tion and it became quite
popular for determining
BOD. As the microbes
metabolize the nutrients
present, they consume
oxygen, creating a pres-
sure differential which is
measured manometrically.

Manometer Tube

Manometric
Pressure

C
Chamber

Magnetic
Stirting

Warburg-type apparatus.

s e

The carbon dioxide produced during the metabolism process is
easily absorbed in a solution of potassium hydroxide to prevent
interference with the measurement.

In 1927 Sierp published the first reference to a BOD method
specifically designed to measure the amount of oxygen
required to biodegrade substances in water for waste treatment.
His studies indicate that, under most circumstances, biodegrada-
tion at 20 °C requires 5 days to reach stabilization (2).

By 1936 this test, called BOD-5 to denote its required 5-day incu-
bation period, had been accepted as the standard for measuring the

biological pollution bur-
den and for designing

Nitrification waste and sewage treat-

s ment plants for industry

s Higher Micro- and municipalities
3 organisms throughout the world.

4 (O —

(é =T ~ Endogenous * Substrate In 1956 Professor

gl AT St T Clarke invented the

polarographic oxygen

- . . . - DAYS sensor which remains

Oxygen consuinption takes at least S days to

the standard for mea-
suring dissolved oxygen
in liquids (3). The Clarke

approach stabilization with the BOD-5 test.

electrode simplifies the
method for measuring the
oxygen in water but does
not solve the inconvenience of dilutions or the 5-day wait for
results. The oxygen sensor method has largely replaced previous
techniques for determining the oxygen demand of waste substrates
in the 5-day BOD-5 test.



BOD-5: The 5-Day Test

ethods to measure dissolved oxygen have progressed
r remarkably in this century and BOD-5 has long provided

useful information about the biodegradability of waste-
water. However, the 5-day test period is considered inconvenient,
tedious, and too time-consuming to provide the required informa-
tion soon enough to make changes to the wastewater treatment
process. Knowledgeable decisions to aerate, divert incoming
streams, pretreat, or increase the activated sludge concentration
can only be made with timely and accurate information. With
continuously fluctuating volumes and unpredictable concentra-
tions of waste, no operator can afford to wait 5 days before mak-
ing decisions that affect the performance and the cost-effective-
ness of the treatment process. As a consequence, much inaccurate
guesswork still results in expensive over-treatment, or environ-
mentally damaging under-treatment
of wastes.

.. much inaccurate
Typically, governmental regulatory guesswork still results in
agencies endorse standard methods

organizations which designate  expensive over-treatment, or

BOD-5 as the test method required éhvironmentallyﬁi;ﬁéging

for measuring BOD. The method is :
used to regulate the levels of waste under~treatment of wastes.

that an industry can discard to a

municipal plant for treatment.

BOD-5 is also used to measure the effectiveness of municipal and
industrial wastewater treatment plants (WWTP), which can only
discharge treated water below a specified BOD level into the envi-
ronment.

BOD-5 Estimation: Accelerated
Tests

Ithough the 5-day BOD-5 test is government-mandated to
ensure adherence to environmental laws, supplemental

ccelerated tests can provide information sooner to esti-
mate BOD-5 results and improve the WWTP’s performance, often
at significant cost savings.

1. Chemical Methods

Several faster, alternative methods
for estimating BOD-5 have been

Correctly designed, developed. Two that have become

accelerated BOD methods popular are total oxidizable carbon

(TOC) and chemical oxygen

that are biologically based demand (COD). Both of these are

can reﬂect the frue biological chemical tests that reduce the need

activity and performance of

for sample dilutions and can pro-
vide results within 30 minutes

the WWIP and provide under optimal  conditions.

information that allows the However, these tests are non-bio-

logical and do not provide any

operétor to make immediate, information about the biodegrad-

knowledgeable decisions to ability of the waste or its treatability

maintain maximum efficiency

in a WWTP. The COD test has an
added disadvantage of using toxic

of his facility. reagents (dichromate and mercury)

during the analysis.

As the demands of industrial and municipal wastewater treatment
and governmental regulations increase, it is clear that rapid bio-
logical methods are needed to compliment the standard 5-day
BOD-5 test. Correctly designed, accelerated BOD methods that
are biologically based can reflect the true biological activity and
performance of the WWTP and provide information that allows
operators to make immediate, knowledgeable decisions to main-
tain maximum efficiency of their facilities.

1. Biological Methods

Numerous methods and techniques have been developed to mea-
sure oxygen uptake or consumption during the microbial metabo-
lism of waste compounds in water. Understanding the older tech-
nologies allows us to appreciate better the new and optimal meth-
ods for measuring accelerated BOD and utilizing the results to
obtain the most accurate prediction of BOD-5.

7



Ila. Measuring Oxygen Uptake With An Immobilized Constant
Biomass

One method requires the
preparation of a constant
biomass by pumping
wastewater through a con-
tinuously aerated, 3-5 liter
reaction vessel containing Cloan Water
. A ump

numerous rings or disks.

Microbes adhere to these
rings and after a few days
form a constant biomass.
A wastewater stream,
diluted with clean water,
is pumped continuously

Circulation Pump

Influent

Bloreactor

Plastic Rings

Programmabie Logic Controller

DO Sensor

through the reaction ves-
sel which is equipped
with a dissolved oxygen
sensor at its influent and
effluent ports. A constant dissolved oxygen ratio between the two
sensors is maintained by diluting the concentration of wastewater
with the clean water. The difference between the dissolved oxy-
gen levels is used to calculate the accelerated BOD.

The immobilized constant biomass is not
representative of the WWTP sludge.

The method has many disadvantages including:

* The biomass is not representative of the current WWTP
sludge. The dilution of the wastewater by clean water favors the
growth of microbes more commonly found in low nutrient envi-
ronments (4). These microbes can metabolize the nutrient BOD
quite differently than the predominant micro-organisms in activat-
ed sludge and cause a significant error in the BOD calculation.

s Diluting the waste stream to maintain a constant oxygen
uptake level favors the growth of nitrifying microbes in the
reaction vessel. These microbes act quite differently than thosc
used in the reaction to measure BOD-5 and can cause significant
measurement error since they require more oxygen to oxidize
NH,4* to NO3 than carbon to CO, (4).

-

I

BOD
mg/L

’ L Low initial reaction rate,

E * This system fails to
. distinguish between
changes in BOD concen-
/ tration (loading), and
; changes in degradability
, of the substrate. The
instrument reacts in the
y same manner to constant
7 " BOD and changing
igh initial reaction rate, ili H

lomg/ BOD = easily degradable gﬁilr‘]agcﬁ]bglh];%z]l)s gn(zioii):lo—

o high BOD = difficult-to-degrade

Time > stant degradability, so the

Instriunents which mistakenly interpret a high
initial reaction rate as high BOD can lead operators
to erroneous control decisions.

operator can never deter-
mine whether it is the
BOD level or the degrad-
ability of the waste that is

Respiration
Rate

changing.
typical substances .
* This system cannot
distinguish between

VST RN . decreasing BOD concen-
" tration and increasing
inhibitory substances s toxicity. - Some constant
biomass instruments mis-

interpret a respiration rate
decrease due to toxic or
. inhibitory substances as a
> reduction in BOD load.

toxic substances

- BOD (mg/L)

As a result, they decrease

Failure to distinguish between decreasing BOD and
increasing toxicity can tead to killing the
instrument’s biomass and causing extensive
downlime.

rather than increase the
dilution, which exacer-
bates the problem further
and poisons the biomass.

* A new biomass must
be prepared when there are significant changes in the sample,
or when a toxic event occurs. Preparation of the biomass can
require several days.

» Most importantly, a true steady endogenous respiration state
is never achieved in any application where the substrate com-
position changes because the growth and continual regeneration
of the biomass are completely substrate dependent.



IIb. Respirometers Using Dissolved Oxygen (DO) Probes

Dissolved oxygen
respirometers used to
measure the oxygen
uptake in wastewater are

DO Probe

designed for the laborato-
ry or on-line operation.
Their operating principle
consists of completely
filling a reaction vessel

Controlter

with the wastewater mix-

ture, saturating it with Water Bath
oxygen, and monitoring c
the oxygen uptake until

Wastewater Mixture

Kinetics of Michaelis-Menten

reaction speed mg/L ¢ h

0 " BoD (mg/L)

the oxygen concentration Schematic of a dissolved oxygen respirometer.

of the mixture is reduced
to 2 mg/L. The oxygen
consumption rate is then
measured and extrapolat-
ed to obtain BOD.

These systems have many disadvantages which prevent the
user from understanding the actual characteristics of the
wastewater. For example:

+ This technique is neither continuous nor real-time. The sam-
ple vessel must be emptied, flushed, refilled, and aerated for each
measurement. This cumbersome, non-continuous technique can
easily miss changes in BOD loads being discharged into the
WWTP.

« Since the amount of oxygen available is limited to the difference
between saturation (approximately 9.1 mg/L) and 2 mg/L, only a
very small amount of the waste substance (BOD) is consumed
and the results reflect only the most easily degradable compounds.
Recent studies show that the oxygen consumption rate of a sample
varies as a function of the biodegradability of the substrate (5).
These methods cannot measure difficult-to-degrade substances
that might be the most significant compounds in the waste stream.

10

Similar reaction rates can be obtained from very
different BOD values (6).

* These systems lack the
sensitivity to distinguish
hetween samples with
different oxygen demands
at high BOD levels
because the oxygen con-
sumption rates approach
maximums that are nearly
identical.

* It is impossible to
determine if the BOD
load has increased or
decreased or if there has
been a change in the

microbial concentration.
Oxygen consumption rates, as measured by respirometric meth-
ods, are dependent on both BOD and microbe concentrations. A
constant BOD load can show different oxygen consumption rates
as the microbe concentration changes.

* Respirometers often miss the difficult-to-degrade substances
and result in an inaccurate estimation of the true BOD, since
their short analysis times allow only a partial degradation (usually
the easily degradable substances).

s Dissolved oxygen probes can clog or plug quite easily in the
presence of waste particles. Constant cleaning and frequent
replacement are required.

BOD

Hc. Manometric
actual BOD Respirometers

Manometric respirome-

o A ters have many of the
TT respifometery AN same disadvantages as
the dissolved oxygen
versions described previ-
ously, including batch

sampling instead of

continuous on-line mea-
TIME
surement.

BOD peaks and valleys are missed by many
respirometers.



A New Technology For
Monitoring The Oxygen
Demand Of Wastewaters

* As the reaction time is extended to obtain more accurate oxygen
demand values, it is more likely that the measurements fail to
detect changes in the BOD levels that can occur in the wasle-
water. These variations are especially important in industrial and
smaller municipal WWTPs where discharges can have a major
impact on changing BOD loads.

was founded to design
and produce instru-
mentation specifically to
help WWTP operators

In 1986 LAR GmbH

maintain maximum per-
formance of their treat-
ment processes with
automated, on-line meth-
ods that provide the most
useful data as quickly as
possible. - The Bio-
Monitor addresses these
needs accurately, effi-
ciently, and economically.

s Manometric measurements fail to account for the introduction
of error by atmospheric barometric pressure fluctuations.

Ild. Dissolved Oxygen Probes

Oxygen probes are used throughout
the wastewater industry to detect If the BOD increases and the

o the e ot pracesa, microbes present are
‘ insufficient to effectively
degrade the substrate, the
DO values can remain
* DO probes clog easily, are constant and the waste

inconvenient to clean, difficult to
maintain, and expensive to replace. substances are not treated.

BioMonitor showing the cascude reaction vessels.

The Features and Benefits of the BioMonitor:

Sdmne of their disadvantages
include:

¢ The BioMonitor’s design most closely reproduces the process
of the actual WW'TP to ensure that the results are directly applic-
able to the actual treatment operation. The wastewater and sludge
are pumped directly from the plant source, continually aerated,
and react in the BioMonitor’s patented, dual, 4-vessel cascade-
reactors. Because the BioMonitor results reflect the actual treat-
ment design, they are better predictors of BOD-5, and therefore
enable optimal process control of the WWTP and help operators
meet regulatory requirements.

¢+ They only measure the oxygen

dissolved in the water, not the amount consumed by the
microbes. An increase in DO could mean either a reduction in the
number of microbes due to toxicity or a reduction in BOD loading.
If the BOD increases and the microbes present are insufficient to .
effectively degrade the substrate, the DO values can remain con-
stant and the waste substances are not treated.

The correlation to
BOD-5 values is consis-
tent and excellent (7).

¥ 500 The BioMonitor detects
* Measuring only DO provides information far too late in the 2 400 nt even the fastest BOD
treatment process to be useful, reducing the process efficiency and E 300 " o changes and reports
increasing operating costs and the risk of BOD discharge viola- l i 2 200 o ¥ 0997 accurate values. The
tions. For example, DO probes cannot detect increasing BOD 2 oo o = data graph at left com-
loads and therefore do not allow the operator sufficient time to add ol pares BOD-5 and
additional sludge or to increase aeration to the primary treatment o 100 200 300 400 500 BioMonitor values from

tanks. a discharge in a beverage

factory. Note the
BioMonitor’s excellent
correlation to BOD-5.

BOD (BioMonitor} mg/L

The BioMonitor provides outstanding correlation
with BOD-5.
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¢ The dual, 4-vessel
cascade-reactors
degrade all of the organ-
ic substances available
so that the true oxygen
demand is measured.
Increasingly difficult-to-
degrade substances are
consured sequentially in
the reactors and total Actwiat Siudge -3y
degradation and complete ~ |v — =i Hheld e
oxygen demand are BioMonitor
approached by the end of

¢ The dual, 4-vessel cascade-reactors allow the endogenous
respiration (respiration of the sludge only) to be measured
simultancously with the oxygen consumption due to the BOD
load. Measuring the endogenous respiration of the sludge in the
second set of cascade vessels and subtracting it from the oxygen
consumption due to the degradation of the substrate is the only
known method for accurately measuring the true oxygen demand
of the wastewater. Both values are reported. The endogenous res-
piration is the best indicator of sludge activity and can also detect
long-term toxic effects like heavy metal poisoning. This unique
feature of the BioMonitor makes it the standard of excellence for
accurate, accelerated BOD measurements.

the  fourth  vessel. The dual, 4-vessel cascade-reactors ensure complete

Measuring the amount of
oxygen required for com-

degradation of both casy and difficult-to-degrade
substances. The ratio of sludge-to-water is user-
selectable.

* The instrument design eliminates clogging of the electrode
by positioning the oxygen sensor in the gas phase rather than in
the water mixture. Maintenance and replacement costs are

plete degradation rather
than a short-term oxygen uptake rate is the most accurate method
for calculating the true biochemical oxygen demand.

reduced and system reliability is increased.

¢ The unique design pp - - — - :

allows complete degra-
dation of the substrate
in the fastest time possi-
ble SO that the
BioMonitor detects even
brief BOD excursions or
upsets in the wastewater
stream. Analysis times
are user-selectable and

Y

Q

Q
h

BioMonitor- BOD

300

a

(=3

=
n

100 -

BioMonitor - BOD vs BOD-5 (mg/L)

BOD-5 (1 per minute)

* The patented, filterless
FlowSampler ensures
the most representative
sample possible and
completely eliminates
any chance of clogging.
Although filtration sys-
tems remove unwanted
large particles, they also
eliminate small repre-
sentative ones that “con-
tain” BOD and should

changes in the BOD lev-
els can be detected in as ¢ ] p P o
little as 4 minutes while TIME (hours)

o
~

the cascade degradation
requires only 20 minutes close tracking of BOD-5.

to approach completion.

The rapid detection time

is achieved by pumping air to the reactor vessels four times faster
than the sludge and wastewater. Therefore, the oxygen demand is
detected within 4 minutes while the actual user-selectable ratio of
sludge-to-water mixture requires 20 minutes to reach the end of
the fourth reactor vessel.

The rapid detection time of the BioMonitor allows

be measured to prevent
erroneous results. These
designs can also clog
easily, are inconvenient
to use, and increase the maintenance costs of the instrument.

The patented FlowSampler utilizes the particles’
momentum to prevent clogging.

+ The BioMonitor’s rugged, stainless steel design meets the
European IP 65 standard (similar to NEMA 12). All of the
connectors to external devices, including controllers, pumps, print-
ers, and computers, are sealed to prevent any chance of water
damage. The housing can withstand even the harshest conditions
inside the wastewater treatment plant and ensures reliable, on-line
operation for many years.



* The onboard comput-

er is MS-DOS® based,

Ten Questions To Ask Before
Purchasing A Wastewater
Biomonitoring System

The most meaningful and

and includes easy-to-use por
menu-driven software

BOD

measure what is occurring in

1 Does the instrument really
o the treatment plant?

useful BOD calculations are

and a complete HELP
directory. The current

oxygen demand and

endogenous respiration e N e

ASA

can be displayed alone in

a large, easy-to-see for-
mat or in time-based

derived from a biological The most meaningful and useful
that closel BOD calculations are derived from

process that closely a biological process that closely
resembles the actual resembles the actual operation of
operation of the WWIP. the WWTP. For example, the bio-

gl‘aphical and tabu]ated OXMO0 GNDA  OHOO 0400 0LI00 IOOC 17107 (400 100 (800 2000 Z20D  2h00

forms. Data from dry

substances monitors can Sample BioMonitor printout showing endogeitous

easi]y be ported to the sludge respiration and the BOD peak of
BioMonitor so that spe- approximaicly 2 hours.

cific oxygen uptake rates

(SOUR) can be reported. Similarly, the true BOD load can be dis-
played and reported using flow-rate information. A [loppy drive
allows at least 45 days of data to be stored to a disk for post-run
processing at a remote computer.
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mass or sludge from the plant
should break down the substrate
exactly the same way in the instru-
ment as in the aeration basins and
clarifiers. Only the BioMonitor uses the exact same process as the
WWTP to measure the oxygen demand of the waste substrate.
The design also ensures that all of the substrate, including easy
and difficult-to-degrade substances, is metabolized by the
microbes so that the BOD result obtained is the most accurate pos-
sible.

2. Does the instrument measure true oxygen consumption or
demand and not just a rate?

Instruments that measure oxygen consumption rates are dependent
upon the substrate and microbe concentrations, both of which
vary. Since the reaction in these types of instruments is not com-
plete, it is impossible to be sure if a change in the oxygen con-
sumption rate is due to a change in the microbe concentration, the
BOD load, or the degradability of the substrate. Therefore, using
the consumption rate to calculate oxygen demand is always sus-
pect. To avoid possible error, the instrument must be capable of
directly making oxygen consumption measurements based upon
complete degradation of the substrate.

Measurements that are limited to short, fixed times often only
measure easily degraded substances and erroneously report the
oxygen uptake rcquired for the more difficult-to-metabolize com-
pounds that are present in the wastewater sample. The
BioMonitor measures true oxygen demand and also ensures that
all of the substrate has been consumed, including the difficult-to-
degrade substances.



3. Does the instrument provide data fast enough to make the
necessary decisions to maintain plant performance?

Decisions to increase aeration and
sludge concentrations require infor-

mation as quickly as possible
before the wastewater enters the
primary treatment. The analyzer
should be installed on-line and be
capable of providing fast results for
process evaluation. On-line opera-

The BioMonitor, because it

reflects exactly the operation

of the WWTE provides the

highest and most consistent

correlation to BOD-5 results.

tion allows the detection of chang-

ing BOD loads which might require

increased aeration, adjustment of

the return sludge flow, or diversion of waste streams to holding
tanks or lagoons. Fast detection and interface capabilities to con-
puters or programmable logic controllers (PLC) increase the
automation of the plant and can significantly reduce associated
operating costs. The BioMonitor responds to BOD changes within
4 minutes so that the operator can make the immediate decisions
required to maintain optimal and economical plant performance.

4. Is the instrument really measuring a representative sample?

Obtaining the most representative waste sample possible is neces-
sary to ensure accurate results. Methods using filtration remove
small particles, which can account for as much as 50% of the BOD
in the waste stream, and should be avoided. Improved methods
which ensure homogenous and typical samples should be used.
The patented, filterless FlowSampler ensures the most representa-
tive, homogenous sample possible for the BioMonitor’s analysis.
Any chance of clogging has been eliminated and small particles
that can represent a major portion of the BOD are included in the
sample that enfers the reactor vessels.

5. Does the instrument provide the highest correlation to BOD-5
values?

Although the BioMonitor is designed to provide the information
required to maintain optimal conditions within the WWTP, it is
desirable that the data are compatible with the standard BOD-5
test required for regulatory compliance. The BioMonitor, because
it reflects exactly the operation of the WWTP, provides the highest
and most consistent correlation to BOD-5 results.
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6. Does the instrument measure the endogenous respiration of
the sludge?

The endogenous sludge respiration does change as a function of
the microbe concentration and aeration and can be a real factor
that affects the accuracy of the oxygen demand measurement (8).
The instrument should be able to distinguish between endogenous
sludge respiration and the oxygen consumed during the degrada-
tion of the sample. The BOD interference and error caused by
endogenous respiration can be significant, especially for difficult-
to-degrade compounds where the metabolic breakdown by the
microbes is slow. Only the BioMonitor measures the endogenous
respiration separately and simultaneously with the substrate degra-
dation (9). Both values can be reported separately and the endoge-
nous respiration subtracted from the substrate oxygen consump-
tion for the most accurate measurements possible.

7. Does the instrument provide

-interface capabilities for pro-

The BioMonitor includes
_signal output functions that
allow direct interface to
programmable logic

grammable logic controllers
(PLC), serial, and analog
devices?

The BioMonitor includes signal

tput functions that allow direct
controllers. outpu U a

interface to programmable logic
controllers. It has one bi-direction-
al RS-232 port for data acquisition
and BioMonitor control, one analog
output for BOD and one for activated sludge respiration (0-20 mA
or 4-20 mA selectable) and includes a connection for a serial or
parallel printer (all opto-clectronically isolated). An optional
printed circuit board provides five totally programmable relays for
interface to remote devices and alarm indicators, as well as one
0-20 mA or 4-20 mA input for external analog signals. This input
allows the BioMonitor to automatically calculate and display the
BOD load or specific oxygen uptake rate (SOUR) with data from a
flowmeter or turbidimeter. These flexible interface capabilities,
combined with the rapid detection of changing BOD, provide the
information needed to maintain optimal WWTP operation at all
times.



Worlksheet for Comparing BOD Moiiitoring
Instruments

8. Are the data and hardware compatible with standard software
packages and personal computers?

The BioMonitor’s on-board computer is MS-DOS based so that all
of the data are directly compatible with PC software programs,
such as Excel® or Lotus®, for post-run analysis. Files are avail-
able in the standard spreadsheet or ASCII format. In addition, a
floppy drive is standard and each disk can store more than 45 days
of uninterrupted data.

9. Is the instrument rugged enough to withstand the harsh
conditions of a WWTP?

Continuous operation and accurate
results require a system that is well-

FEATURES & BENEFITS

BIOMONITOR

BRAND X

engineered and designed for rugged
operation in the most difficult envi-
ronments. It should be capable of

. Savesmoneyby
intelligently reducing blower

operating day and night for years operation, optimizing return

with minimal maintenance. The

sludge flow, and diverting

BioMonitor’s stainless steel hous-
ing protects the instrument from

foxic waste streams.

even the worst conditions that can

exist in a WWTP. The robust, self-cleaning design ensures reli-
able operation, low maintenance costs, and maximum return on
investment.

10. Can the instrument really save operating costs?

The BioMonitor’s completely automated, continuous analyses let
the operator understand and control the wastewater process at all
times. Complete automation means no additional laboratory per-
sonnel are necessary and many process variables can be climinat-
ed. Better control saves money by intelligently reducing blower
operation, optimizing return sludge flow, and diverting toxic waste
streams.
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Design parallels actuat
treatment plant

Measures oxygen
consumed, not oxygen
available or rate of oxygen
consumption

Fast results

Measures representative
sample

Immediate siudge
re-generation after toxic
event

True continuous on-line
measurement

Low maintenance

High correlation to BOD-5

Measures endogenous rate
of sludge respiration

Complete degradation of
substrate

Process control capability

User friendly software

Sturdy design to withstand
harsh conditions

Uses the exact same principle as the
actual treatment plant to ensure
representative results

Measures total oxygen consumed, the
same as the BOD-5 test, allowing
immediate detection of changes in
loading, sludge viability, or effluent
characteristics

Analysis times are user-selectabie
and as fast as every 4 minutes,
providing optimal plant performance

Patented, filterless sampling system
includes smalil particies to ensure a
representative, homogenous sample

Continuous sampling means no
sludge-regrowth necessary after toxic
events

Actual sample and sludge which
reflect exactly the current conditions of
the WWTP are pumped to the
BioMonitor and measured continuously

Completely automated operation, self
cleaning and robust engineering mean
minimal maintenance :

Measures biological, not chemical
oxygen uptake, ensuring the highest
BOD-5 correlation available

Simultaneously measures respiration
of sludge alone, and with wastewater,
to protect against measurement
interference between the two

Cascade-reactors mean easy and
difficult-to-degrade substances are all
completely metabolized by the
microbes, just like BOD-5

Includes bi-directional serial port for
data acquisition and BioMonitor
control, two 4-20 mA outputs, and
optional relays for remote devices and
alarms

On-board computer is MS-DOS based
and includes complete HELP menu
and menu-driven parameter controls

Rugged, stainless-steel housing
ensures reliable, on-line operation for
many years
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