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What is sewage treatment?
Until 1970 its purpose was to reduce or eliminate nuisances and sewage treatment
technologies, developed more then a century ago, represented this purpose.

Of course now we know that sewage causes more then nuisance problems and are part
of the food chain. Unfortunately sewage treatment is still shrouded by in some kind of
mystery and many unrelated 'treatment’ processes are often mixed up, making it even
more confusing, which often opens the door to exaggerated black box solutions.

The basic principle of water and sewage treatment is the separation of unwanted solids
from the water carrying these solids. What type of separation method is used is a
function of the physical conditions of these solids. If they are big they can be filtered
out, of course based on the filter used. If they are heavy and settle out by gravity, they
can be separated using settling or such action can be enhanced by using coagulating
chemicals, as very common in treating drinking water and some industrial wastewater
treatment applications.

Depending the goal of treatment, which solids have to be removed, this is often
sufficient (as is the case in drinking water), but in case solids that can not be filtered out
or settled out, they first have to be adsorbed by another medium, which then can be
separated from the water, by settling or filtration. Any unwanted solids in drinking
water, that can not be removed by filtration or settling, can be removed by activated
carbon, while in sewage treatment activated sludge (biomass) is used for this
adsorption, followed by the settling process, to achieve separation..

The adsorption/settling action depends on the biomass maintained and the actual
removal of solids from the sewage with biomass consequently yields the removed
solids as sludge.

The efficiency of a sewage treatment plant mainly depends how efficient these solids
are adsorbed to the activated sludge and therefore is a function of the composition of
the biomass maintained. The different biological sewage 'treatment' processes are thus
a function of the composition of biomass maintained in a system. It basically is a
feedlot operation, except one does not want to raise the bugs, but want the bugs the
remove waste.

Carbonaceous waste basically is adsorbed and used by heterotrophic bacteria, while
nitrogenous waste is directly used by autotrophic bacteria, both requiring oxygen for
their survival. Heterotrophic bacteria grow fast and are very hardy, surviving in nearly
all environments where there is food and oxygen, while autotrophic bacteria grow
slower and do require a more suitable environment. Both however can survive in the
same environment and when the biological process of a sewage treatment plant is
properly designed, both carbonaceous and nitrogenous waste can be taken care of.

The tricky 'design' part here is not only the hourly fluctuating flows, but also its food
composition. These fluctuation can be taken care of, not only hydraulically (fluctuating
flows) but by maintaining a biomass acclimated to such food composition fluctuation.

Since odor problems were mostly related to carbonaceous waste, sewage treatment
plant were mostly designed to maintain a heterotrophic biomass. This biomass was
maintained either grown on stones in trickling filters or suspended in different activated
suspended sludge reactors, each claiming their special advantages.



For a period it was assumed that heterotrophic and autotrophic bacteria required
separated environments (reactors), which resulted in actually two different
treatment/separation processes and which of course was very expensive. Hence
probably the fact that EPA did not want to address nitrogenous waste in sewage,
although it is more likely that was caused by a lack of understanding, mainly caused by
the lack of understanding of the BOD (Biochemical Oxygen Demand) test.

One however can not stop Mother Nature and when food and oxygen is available
autotrophic bacteria will survive in a treatment system supposedly solely designed to
hold heterotrophic bacteria taking care of carbonaceous waste. Here the problem is that
when ammonia is nitrified into nitrates, this, in the final clarifiers (where there is no
supply of oxygen), facultative bacteria reduce the nitrates into nitrogen gas and when
this small gas bubbles adhere to the biomass, the biomass will not settle, but actually
floats. The separation process consequently does occur, as was planned and the
biomass leaves the plant with the effluent. And when one loses biomass the entire
treatment process fails.

Since regulations do not require proper testing, the limited test data available is
insufficient to even determine how a sewage treatment plants perform. It clearly is also
impossible to analyze any problems occurring in plants.

We also have seen technical papers dealing with sewage treatment side effects, like
conditions of excess sludge or aerosols, which do not even look at what biological
processes, are applied in such sewage treatment plants.

Although probably not initially intended, Dr. Pasveer in 1946 developed the oxidation

ditch, which basically created a controlled environment for all the biological processes,
we as humans do not like to happen in our rivers. The biomass in this process does not
only contain the necessary heterotrophic and autotrophic bacteria but also higher order
micro-organisms, such as rotifers, representing the next level in the food chain.

These oxidation ditches operated by sequencing aeration/mixing and settling to
maintain the biomass in the ditch. They were reliable and very easy to operate and also
much less expensive to built as conventional sewage treatment plants.

Still there is and was reluctance in the engineering profession to build them, mainly
because, due to incomplete testing, nobody recognized how well these systems
perform.

If the BOD test had been properly applied, as it was developed in 1920 (the C-BOD5
in combination with the TKN test), we not only would have known what is in sewage
(how much carbonaceous and how much nitrogenous waste) but we also would have
known how well sewage treatment plants worked and could have made correct cost
benefits analyses of the different systems. IF this data would have been available in the
seventies, nobody would have even considered building the conventional odor control
plants and we would well have achieved the interim (swimmable and fishable rivers)
goal of the CWA and even have come close (95 to 98% treatment to the ultimate goal:
the elimination of all pollution, thereby only assuming 'conventional' human municipal
waste.



When we are concerned with excess sludge and how PPCP's are treated in sewage
treatment plants, we should also look at the biological processes maintained and not
assume that all sewage treatment is the same.

Hindsight is always 20/20, but there is no reason why we can not learn from our
mistakes in the past and correct what we knowingly have been doing wrong. The
Western world is in a financial position to start over, but by not exposing the fact what
this incorrect testing has done to our Western World environmental programs, we run
the risk that the same mistakes are made in less developed countries.



BOD TEST.

By: Peter Maier, Ph.D., P.E.
February 17, 1993.

INTRODUCTION.

Early research in sewage treatment identified sewage as a food source for
microorganisms. Biochemical oxidation processes use oxygen and are causing a
depletion of dissolved oxygen in open waters receiving sewage. In order to predict this
depletion of dissolved oxygen in rivers, English researchers early this century
developed the BOD test. BOD stands for Biochemical Oxygen Demand and the test
measures the utilization of oxygen by microorganism ‘feeding’ on carbonaceous and
nitrogenous compounds in sewage. Although the food chain incorporates many
elements, the carbon and nitrogen compounds are mainly responsible for the depletion
of dissolved oxygen when sewage is discharged into open waters. Although originally
developed for the prediction of dissolved oxygen depletion to determine the oxygen sag
in rivers, the BOD test in the fifties and later was commonly used to decide if
wastewater was biodegradable, to evaluate the performances of a sewage treatment
plants and to design sewage treatment facilities. EPA in 1972 selected the BODs test to
be the backbone of its nationwide NPDES regulatory program.

DESCRIPTION OF THE BOD TEST.

A sample to be tested is put into a test bottle with a certain amount of water saturated
with oxygen and sometimes seeded with microorganisms and kept at a temperature of
20 degrees Celsius. The daily dissolved oxygen level can be used to calculate the
oxygen used for biochemical oxidation and this can be graphically displayed in the
BOD curve. Most organic matter is completely biodegraded in about 30 days at 20
degrees Celsius temperature. With other words no more food left after 30 days.

If applied on raw sewage, this graphical display actually represents two BOD curves.
The C-BOD (Carbonaceous BOD) curve as the result of heterotrophic organisms using
carbonaceous (fecal) waste and the N-BOD (Nitrogenous BOD) curve, as a result of
nitrifiers (autotrophic microorganisms) using nitrogenous (urine and proteins) waste.
Based on early research, it is assumed that the nitrifiers only use measurable amounts
of oxygen after the test is six to eight days in progress. A phenomenon explained in the
literature with the following reasons:
1. Limited amount of nitrifiers in raw sewage
2. Nitrifiers grow slower than heterotrophic organisms.
3. Nitrifiers can not compete for oxygen with the heterotrophic organisms, therefor do

not proliferate during this period.
The 5 day reading of the test, therefore was considered to represent the C-BODS5 value
of the total BOD test. The total BOD test (C-BOD and N-BOD) would require at least
30 days at a temperature of 20 degrees Celsius. Since the N-BOD could be measured
with the TKN (Total Kjeldahl Nitrogen) test, it became common to use the 5 day BOD
test value in combination with the TKN test value, in order to save time (see figure 1).
The total BOD value could be calculated by using the following formula:

Total BOD = 1.5 x BODs5 + 4.6 x TKN.
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FIGURE 1: BOD curve representing raw sewage with the generally assumed values in
most literature.

Although clearly intended to be used as a time saver, the engineering profession
started to use the BODS test in the early fifties by itself and its value was often equated
with the oxygen required to stabilize all organic matter in sewage. When the EPA
initiated its NPDES permit program, it selected the BOD5 test for its 85% treatment
standards. The graph clearly shows that the 85% BODS5 treatment in reality is 85% of
41% equals 35% BOD treatment. The lack of nitrifiers, neither the restrictive growth
conditions exist, in case the BOD test is applied on the effluent of a sewage treatment
facility. The 5 day test value of the test, consequently, does not necessarily represent
the C-BOD5 value alone, but can be the summation of C-BOD5 and N-BOD:s.

BODs
50
i N-BOD5 = 30 mg/l
20 BO](D)SU?SC())Fmg/I
_ I C-BODs =20 mg/l |~ PLIANCE

| 1 | |
1 2 3 4 5 . DAYS

FIGURE 2. BOD5 curve performed on effluent of treatment facility

High BODs test values on an effluent could cause a sewage treatment facility to be out
of compliance with its NPDES discharge permit, while a large fraction of the BOD5
test value represented N-BODS, a form of water pollution, similar and more damaging
than the C-BODS5 water pollution, but not regulated by the NPDES regulatory program.

The BODSs test value by itself should not be used, since the results are incomplete and
misleading as the following examples clearly show.



EXAMPLES.

Average strength raw sewage, according to literature will have the following test
values:

BODs5 = 200 mg/1
TKN = 40 mg/1, if tested, but not required for discharge permit.
Total BOD =1.5x200+4.6 x 40 = 484 mg/1.

Secondary Treatment, in accordance to NPDES permit: BODS <30 mg/1, TKN not
controlled by NPDES permit and not tested.

Treatment Results of Plant A:
BODs5 [C-BODs5] =25 mg/1.

[TKN =40 mg/1 , but not tested.]
Effluent BOD =1.5x 25+4.6 x40= 222 mg/1.

The treatment efficiency is only 54 %, but the plant is in compliance with its
NPDES discharge permit.

Treatment Results of Plant B:

BODs5 =35 mg/l (out of compliance)

[C-BODs5 =20 mg/l, if properly tested]

TKN = 20 mg/l.

Effluent BOD =1.5x20+4.6x20= 122 mg/l.

The treatment efficiency is 75%, but the plant, prior to 1984, would be out of
compliance with its NPDES discharge permit. NPDES regulation change in 1984 now
allows the use of the C-BOD:5 test and a simple addition of chemical in the test bottle
brings the facility in compliance with its NPDES permit.

Treatment Results of Plant C: (Best available biological treatment)
BODs5 =10 mg/1

[C-BODs5 = 6 mg/1 and TKN =5 mg/1]

Effluent BOD=1.5x5+4.6x5= 31 mg/l.

The treatment efficiency is 94%.

All the above given examples are assuming that incoming sewage has a BODS test
value equal to the C-BODS test value, which assumption may be wrong in many cases.
The test results at the Salt Lake City sewage treatment facility would yield the following
BOD curve for its incoming sewage and clearly deviates from the assumed BOD curve
for raw sewage commonly accepted in the literature
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FIGURE 3. BOD test curve, representing incoming sewage in Salt Lake City’s
sewage treatment facility. C-BODS5 = 48 mg/l and TKN = 18 mg/I.

CONCLUSION.

Correct test data on raw sewage 1s unfortunately hardly available, since it is generally
assumed that the BODs test data represents the C-BODs test data. This assumption is still
maintained in the TEN STATE STANDARDS and consequently in many State standards.
The BOD:s test data is also still used for the design of the biological treatment process in
sewage treatment facilities.

The correct testing in Salt Lake City clearly showed that the plant was under-loaded for
the waste (C-BOD) it was designed to handle, but that the plant in stead was receiving
waste (N-BOD) it clearly could not handle, since nitrification did not occur in the plant.
The nitrifying organisms, contrary to the general assumptions, are already present in the
sewage when it arrives at the facility and did not grow in the "under-loaded" facility.
C-BOD:s test results in Chicago and San Diego indicate that the Salt Lake City's test
results are not unique and that similar conditions are more then likely to exist in other
cities, especially when the sewage detention time in the collection systems is long,
temperature elevated and a supply of oxygen available.

To evaluate water pollution caused by wastewater and to properly design a wastewater
treatment facility, it is essential to know if the wastewater contains carbonaceous or
nitrogenous waste. This is only possible if the BOD test is properly applied, i.e. the
C-BOD:s test in combination with the TKN test. The independent use of the BOD5 test
should not be allowed, since its value does not have any technical meaning, is misleading
and only creates problems.
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More on the BOD, test

We wish to submit the following
b rebuttal to & letter by Russell, Hed-
dle, and Cooper that appeared in
the December 1951 issue of the
Towrnal  (pp.  1666-1667)  and
raised some gquestions about our
article published in the July 1981
Fowrnal (UAlterations in the BOD
procedure for the 15th edition of
‘Brtandard Methods for the Exami-
nation of Water and Wastewater," ™
pp. 1253-125973.

The questions raised by Fussell
et al, with regard 1o the uses of and
problems with the BOD test relate
to concerns of the BOD Task
Group, One goal of the BODy Task
Group was o correg! problems—
including  nitrification—with  the
BOD test technique that affect ace
curacy and precision and usefulness
of test results. We believe this poal
was largely accomplished, but the
writers wish to lake this opporiun-
ity to respond to specific points
raised by Russell er af.

= Mitnfication. The considera-
tion of nitrificaiion is not new; its
impact on BOD tests has been
recognized since the 19205, A ma-
jor question is whether wtrogenouws
oxypen demand should be consid-
eraed as part of the “standard™ BOD
measurement, To wnderstand this
question and the impact of nitrif-
cation on BOD test results, one
must go back to the 19205 and
1930z when in-depth investigations
af the BODY test were conducted.

At that time, the “frst-stage,” or
carbonaceons BOD,  and “second-
stage,” or aitrogencus  demand,
were recognized and separated for
purposes of describing oxygen de-
mand reactions and for evaluating
the impact of waste loads on receiv-
ing streams. The classical Streecer-
Phelps cxygen sag model coatains
separate terms to sccount for the
different  effects of carbonaceous
and aitrogenons oxygen demand.
One  oroblem with establishing
modern stream standards and dis-
charge regulations was that this
differentiation hetwesn  carbona-
ceous and nitregen oxyeen demand
wae ignored or forgotten, To allow

i Journal WPCF, “clume 54, Mumber 7

some or all of the nitrogenous de-
mand 1o ke included in the car-
bonaceous oxygen demand term of
oxypen sag models, as sugrested by
Fussell er al, was and still is
ErEaneons,

Similarly, madequate knowledge
of the effect of nitrification on BODY
tests has cawnsed difficalties with
use of the test for measurement of
treatment plant performance  and
with defining and complying with
“secondary treatment” regulations.
Unfortunately, at the time sécond-
ary treatment was defined in terms
of BOD (<30 mg/l averags, 45
mgsl maximum 20 days), the rela-
tionship  between  nitrification  in
BOD dests and treatment plant per-
formance was not recognized even
though inhibition of nitrification in
zome manner has been awvzilable
for decades. Tt was not invented
for the 15th edition of "Standard
Methods.™ Improved treatment
brought this need into greater fre-
guency. When nitrifying organismas
become more numerous in the treat-
ment system they are present in
suficient numbers in treated efflu-
ents to exert a substantial use of
oxygen in incubaied BOD boitles,
In effect, as carbonaceous BOD
removal by a treatment process ime-
proves, the measure of perform-
ance—the BOD fest—IVails and in-
dicates poorer performance, Mu-
merous field tests have verified that
it is not possible 1o consistently
provide effluents of “secondary
treatment™ gquality unless nitrifica-
tiom is controlled in the BODr test
by using appropriate procedures for
its inhibition. Further discussion of
these problems with nitrification is
presented by Dague' and by Barth®
in recent issues of the Jowrnal.

Thus, at least two “uses” of the
BOD test—prediction of the impact
of waste loads on streams and eval-
uation of treatment plant perform-
ance—have been seriously affected
by fzilure to exclude the nitrogen-
ous oxvgen demand from BOD test
pesullz, The routine separation of
carbonaceous and nitrogendus oxXy-
gen demands will bring about prop-
er conduct and use of the procedure
and will provide a bejler measure

of the biological reaction it is de-
signed o measure. If the impact of
nitrogenous  oxygen demand of
sireams  is  important, then more
aceurate data will be available for
making these determinations. If
nitrogenous oxyeen demand is not
impartant, then the treatment plant
will mot be faulted.

& Toxicity Assessment. Russell
et al. mentioned the use of respirc-
meters 85 @ MOTC APPTOPridte means
ol assessing the effect of toxie
wastes. This iz recognized by the
BOD Task Group, and work is in
progress to develop an acceptable
respirometric test technique.

» Reproducibility (Accuracy and
Precision). We agree that further
improvements are needed to reduce
variahility in BOD test results, and
the BOD Task Group generally is
aware of sowrces of varation swch
ay temperature, time of incubation,
mixing, and seeding. However, ai
this time, the magnitede of vari-
ability attributed by Russell er al. to
incubation time (1.4 to 9.6% for
-+ & hours' variation), temperaters
(7 to 17% for a 2°C variation),
and stirring (2.7% )} iz dificolt to
accept by the writers. It seams quite
possible that this variability can be
attributed o uncontrolled nitrifica-
tion that could be occurring with
the high-nitrogen alpwimn wasles in
the referenced tests. Stirring of
samples in BOD bottles was ad-
dreszed by the task group but was
not considered to provide sullicient
benefit to offset the complications
it would introduece.

The BOD Task Group will re-
congider these and other factors in
future deliberations as better infor-
mation on  their efects become
available and would appreciate re-
ceiving  well-controlled  test  data
Irem Russell ef al. and others who
arg  interested in improving  the
BOD test procedures.

James C. Young

Towa State University
Ames, Towa

Gerald M. McDepmott

The Procter and
Gamble Company

Cincinnati, Ohio

David JTenkins

The University of
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ARE POLLUTION REGULATIONS IN TOUCH WITH REALITY?

Feter Maler

INTEOBUCTION ¥
Fublic Policy

Vhereas the pocllutien of the vaters
of thisg state conetitute a cenace to
public health and welfare, crestec public
nuigances, %15 hasmful to wildlife, figh
and aguatic life, and icpairs demestic,
agricultural, irndustrial, recreational
and cther legitimate beneficilzl uses of
water, and whereas such pellution is
contrery to the best interests of the
state and 1ts policy for the conservation
of the wvater resgurces of the stacte, It
iz hereby declared 1o be the public
policy of this etate to conserve the
waters of the state and to pIolect,
gaintaln and icprove the guality thereef
for public vater supplies, foT¥ the
propagation of wildlife, fich and aguatic
1ife, and for domestic, a2zl ulzoral,
infpssrial, Tesreitiozal a=Z ciler
jepitizaze bezeficlal mses; Ic Frovice
=ksr ms waste be dischargel Izic asy
vaters of the state wvitkous first belog
given the degree of treatcent Decessary
to protect the legitimate beneficial uses
of such vaters; to provide for the
prevention, abatesent and contrel of new
or existing water polluticz; to place
first in priority those centrol mescures
directed tovard elimination of polluticn
which creates hazards to the public
heslth, to insure due consideration of
financial probless imposed om water
polluters through pursuit of these
objectives; and to cooperate with other
agencies of the state, agenclies of other
gtates and the federal government in
carTying cut these abjectives. (Section
73-1&4=1, Uzsh Cede Annotated 1953, as
spended.)

The wordicg end istent of this policy is
clear—no discherge of harmful waste in public
waters. This, hovever, is a rather general
statesent. The i=plementarion, therefore, depends on
the rules and regulations, which should be sore
specific in order to effectively protect the water
quality of public waters.

WATER QUALITI

To pretect the water quality of publie vaters,
it iz pecessary to establish water quality criteris,
and it should be realized how these criteria are
effected by certain discharges. The most sencible
vater quality criteria are related to the physical
and chemical charscteristices of the vaterbody in its
natural state, thereby realizing that several element
recycling processes do occur as part ef escential
11fe cyclec.

77

SEWACE

Sevage nor=ally contains solide and creaies a
vigual increaze of turbidity inm the recelving
vaterbody. However, tevage is also a food source foT
micreorganisse and as such will stimulate biological
activity and grovth. In turm, this activity vtilizes
oxygen that s dissolved in the vater. In case the
consuzption of cxygen is larger than the oxygen
supply out of the stsosphere, this will Tesult in a
lowering of the dissolved oxygen level in the
vaterbody, vhich consequently will affect the
ecclogical balance. Sewsge also zay contain
pathogenic bacteria.

WATEE POLLUTION RECULATIONS

The regulations are the specific tools to
enferce public policy and to protect the vater
gquality of a wvazerbody. In geoeral, regulations
ecphasize four pellution categories:

1. ¥isual pellutioa.
’ 2. Depletion of dissolved oxygen, due to
biclogical sctivity.
3. BRacterlolegical Eunliminliinn.
4. Toxieity, due to specific chemical

discharges.

The first three categories are Telatively eimpis
to test acd guantify. WVisual polluzien relates To
the 55 (Suspended Solids), the depletion of exygen
relates to the BOD (Biochemical Oxygen Demand) and
the bactericlogical conteszination relates to the
E-Coli test. The fourth category, texicity, ie moTe
difficult to qualify and guantlfy and Tegquires
sophisticated analytical testing.

FOLICT ENFORCEMENT

The enforcecent of the regulations is achleved
by & systes of discharge per=its issued by the
appropriate public agemncy. 1n this paper only the
80D walue and the effecte of chlorination arte closely
exacined, in terss of thelr functiom and their
application in the regulatlons.

20D (EIOCHEMICAL OXTCGEM DEMAND)

Bioche=ical processes sre extrecely complex,
vhere it concerns the numercus individual chezical
reactione. 1In geoeral the cellular processes, where
they concern energy production and the uce of
externsl exygen, are identical. Tigure 1 shovs the
cheain of checical reactlons which are the basis for
the energy cycle in the cells, It is isportant to
reslize that the oxygen from the enviropseal 1is
wrilized ip the respiration chain to react with the
hydrogen carcying electrons for exidstlen.
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FoURE | REPRCLTION B OCELLE,
EOD TEST ON RAW SEWAGE
Figure 2 shovs the graphical results of a
typical BOD test perforzed on tav sewage. Although

bundreds of different microorganisas specles are
iovolved, they can Se =zzzegarized {3 two classes:

* .

l. Agzazs=shs, grilizi=p ingrza=fe carbonm.
2. Heteretrophs, utilizing organic carboa.

When the bilochemical exygen desand is allocated
on the basis of auterrophs and hecterotrophs, two
curves appear, often referred to as carbooaceous BOD
(heterotrophs) and nitrogencue BOD {autetrophs), more
known as oltrificacion.

In case rav sevage 1s tested uoder standard
conditions, the test results during the flrst five
days are mainly the results of the activities of the
heterotrophs, as the eavironsment during this period
is too competitive for the autottophs. The
activities of the autectrophs, better knovn as
nitrifiers, vill beconme sore loportant after five to
elight days, provided no special measures are taken.
The separate cucves certainly have academlcal value,
but it should be emphasized that the receiving
vaterbody will be subject 2o bﬂﬁh desands. In fact,
the value afcer five days (BOD™ /5) Ls only valuable
as a tiee saver. Ignoring the blochemical oxygen
desand exertion by the nitrifiers is ifoncorrect and
leads te sisunderstanding and misinterpretation.
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Iﬂﬂzufﬁ TEST OK THE TREATED SEWAGE

In treated sevage there doea not exist &
competitive eavironcent for the nitrifiers, since the
t carbonaceous BOD is largely satisfied. MNitrogenous

!o:ygen cuu:uuptio&a therefore, 1s not delayed and the
result of the BOD™"/5 test can be & sucmation of
carbonaceous and nitrogenous BOD, as 1s shown in
Figure 3.
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Flgurs 1. 30Dy test on treaced sevagse.

l EVALUATION OF TEEATMFNT PLANT PFEFORMANCE

I Sevage treatment plants are prisarily designed

!tn scet discharge permits, and cperating tests
nor=ally reflect this objective. Unfortunately, the
discharge per=mits do not differentiate betveen
carbonaceous and nitrogenous BOD and, wp untll
recently, did not set any standards for nltrogen,
Consequently, most plants only have data related to
BOD, and 55, without any nitrogen data. Therefore,
Lt Iz not possible to evaluate plant performance

; properly.



FRACTICAL CORSFQUEMCES ! CONCLUSION

Relylng on BOD, and 55 valvea ean lead to the | The past regulationa, vhich wvere solely based on

following practical” consequencea: | BOD,, 55 and E-Coll, clearly were not the right tools
to Euplnu:n[ public policy. Even the present

incorporacion of acmonia liefrarions do pnat reflect a

sclentific approach to the water pollution policies,

scer e o mij: L M TR L LR, T | but in fact will only contribute to the confusion.
- y To make the implesentation of public polleles
WAL Nequlfemant 3 1: ::‘:: ::“M effective, regulaticns should be based on sclence.
Thanr 1. Aveiveged Fludge, wizsout sicrificegies. The objectives in the WPCF's coostitution are
Effluang 13 wx BoO, i cestered around a better uoderstanding of water

Bazaloieg O demgnd ¢ L3 u 73 & 48 8 60 = I mgfl the reala of che Asscciation to support an action to
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