302A

Adopted:
OECD GUIDELINE FOR TESTING OF CHEMICALS 12 May 1981

"Inher ent Biodegradablity: Modified SCAS T est"

1. INTRODUCTORY INFORMATION

Prerequisites

Water solubility

The @gganic carbon content of the test material must be established

Guidance information

Information orthe relative propaions ofthe major components of the test material will
be useful in interpretinthe results dtained,particdarly in those cases where ttesult lies
close to the "pass level".

Information onthe toxicity of the cheital may be useful ttheinterpretation of low
resultsand inthe selection of appropriate test concentrations.

e Qualifying statements

The nethod is only applicable to those organic test materkathwat the cocentration
used in theest,

— are soluble in water (at least 20 digsdved organic carbul),
— havenegligible vapour pressure,

— are notinhibitory to bacteria,

— do not significantly adsorb on glass surfaces, and

— are not lost by foaming from thest solution.

Thistesthas been found gable by the OECD Expert Group Degradation/Acdarion
for determining the inherent biodegradability of orgasfienicals underaerdic caditions.

e Recommendations

Test chentals giving a result of greatdran 20 per cent loss of DOC in this test may
be regarded as inherently biodegradable, whereesul of greatethan 70 per cent loss of
DOC is evidence oflimate biodegradabilityThe use of a compouspecific analytical
technique off'C-labelled test substance nadlowgreater sensitivity. In these last cases a lower
level may be regarded as evidence of inherent biodegradability.

Users of this Test Guideline should consult the Preface,
in particular paragraphs 3, 4, 7 and 8.
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e Standard documents

This Test Guideline habeen based on the papsted in reference 1, Section 4,
literature.

2. METHOD

A. INTRODUCTION, PURPOSE, SCOFE, RELEVANCE,
APPLICATION AND LIMIT S OF TEST

The nethod is an adaptation tife Soaand [Rtergent Assmation semi-continuous
activated sldge (SCAS) proedure for assessing the primary biodegradatiatkgf benzene
sulphaate. The mthod involves exposure thfe cherital torelatively high cacentrations of
micro-aganisms over a long tingeriod (pasibly several months). The viability of thiro-
organisms is maintained over thisriod bydaily addition of a settled sage feed.

Because of the long detentipariod (36 hoursindthe internittent addition of nutrients
thetest does not simulate those conditiexigerienced in a sewageatment plant. Thesults
obtained with théest sbstance indicate that it has a high biodegradatitempal,and forthis
reason it is most useful as a tesintferent biodegradability.

Since the caditions preided by thetest arehighly favourable to theelection and/or
adaptation of microfganisms capable of degrading tibgt compuand, the proedure maglso
be used to producacclimatised inocula for use in other tests.

The test is applicable to water soluble, nomatite, aganic chertals that are not
inhibitory to bacteria athe test concentration.

« Reference substances

In some cases when investigating a new substance, reference substancesafialy be u
however, specific reference substances cannot yettimnended. Data on several compounds
used in ring tests are provided (see Annex) primarifhacalibration of the method may be
performed from time to timand to permit coparison of results en aniher method is
employed.
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e Principle of the test method

Activated sludge from a sewagieatment plant is placed in aeration (S&S) wnit.
Thetest compoundndsettled domestic sege are addedndthe nixture is aerated for 23
hours.The aeration ighen stopped, the sludgdowed tosettleandthe supernatatiguor is
removed. The stige remaining in the aeratiochamber is then mixedtlv a further aliquot of
test compoundnd sewage artle cycle is repeated.

Biodegradation is established by deteation of the disdwed organic carbon content
of the supernatant liquor. Thislue is corpared withthat found for thdiquor dotained from
a control tube dwed \th settled seage only.

e Quality criteria

Reproducibility

Thereproducibility of this modification ahe nethodbased on removal afissdved
organic carbon has not yet been established. When primary biodegradation is considered, very
precise data is obtained for materials thatesttensively degradedheresults reported in
reference (1) suggest 95 per cent confidendtsliohless than + 3 per cent, and thisludes
interlaboratorytests. As would be expected, wider confidencétdimre obtained for less
biodegradable aterials.

Sensitivity

Thesensitivity of the metholdrgely depends athe precision of the deteimation of
dissdved organic carbon and the levetaft compound itheliquor atthe start okach cyle.
At the end ofthe aeration period about 10 mg/litre of disgd organic carbon remain in the
supernatantiquor of the caotrol experiment. Assuming that thiissdved organic carbon
deternination is within + 5per cent and kvel of 20 mg/litre of carbon as test material is
added at thstart of theaeration periodhen the assessment of the extent of biodegradation
should be within + 6 per cent for th@enge 80-100 per cent biodegradation.

Specificity

The nethod is applicable to any non-volatile, water Bl@uorganic compound.
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Possibility of standardisation
Since the mthod ses a feed of real settled age;absolute standardisation is not
possible unless this feed were replaced bwréficial one. However, since theethod is
designed to give aimdication ofthe biodegradability potential ofchenical and is not a
simulationtest, such standardisation isnecessary.
Possibility of automation

Automation ofthis method would be possible but wouldexpensive. As the ethod
is not labour intensivehe exercise would offer few advantages.

B. DESCRIPTION OF THE TEST PROCEDWRE

« Preparations

The aeration unit@re cleanedndfixed in a suitable supporthe air inlet tupes are
connected to the pply manifdd. A small laboatory scale air compressor ised to aerate the
units, andthe air is presaturated with water to reduce eatipa Isses from the units.

A sample of mixetiquor from aractivated sldgeplant treating predamantly donestic
sewage is obtained. Approximately 150 ml of the miigaabr are required foeachaeration
unit.

The aganic carboranalyser is calibrated using tassium hydrgenphthalate.

Stock solutions of thiest componds are prepared: therzentration nor@ily required
is 400 ng/litre as oganic carbon which givestast compound concentration of 20 mg/litre
carbon at the start @achaeration cgle if no biodegradation is occurring.

The aganic carbon content of the stock solutions is nmedsu

e Test conditions

A high cacentration of aeliic nicro-arganisms is usedndthe effective detention
periodis 36 hourghecarbonaceous material in the sge feed is oxidised extensivelijtivin
8 hours of the start of each aeration cycle. Thereafter, tigesdgpires endogenously for the
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remainder of theaeration period, ding which time the only available substrate is tibwt
compound unless this ialso readily netabolised.Thesefeatues, combined ith daily
reinoculation ofthe test hen domstic sevage is used as thesdium, preide highly
favourable coditions for both acclimatisaticend bidegradation.

 Performance of the test

A sample of mixed liquor from a suitable activated sludge plant is obtained and aerated
during transpdation tothelaboratory. Bch aeration unit is filled with 150 ml ofixadliquor
andthe aeration is startedifter 23 hoursaeration is sfgped, andhe sldge isallowed to
settle for 45 minutesThe tap is openednd 100 ml ofhe supernatatitjuor withdrawn. A
sample of settled domestic saye is obtained immediatddgfore useand 100 mhreadded
to the sldge reraining in eachaeration unit. Aeration is starteciew. Atthis stage no test
materials areadded, andhe units are fedaily with domestic seage only ntil a clear
supernatanliquor is dtained on settlinglhis usuallytakes up to two weeks, by which time
the dissolved organic carbon in the supernatant liquor at the end of each aeration cycle should
be less than 12 glitre.

At theend ofthis periodthe individual settled siges are mixedand 50 ml of the
resulting composite dligeare added to eachit

100 ml of settled seage are added to thentrol unitsand 95 ml plus 5 ml of the
appropriate test compound stock solution (400 mg/l) to the test units. Aeration is started again
and catinued for 23 hoursThe sludge ithen allowed tosettle for 45 minutesnd the
supernatant drawn ofind analysed falissdved organic carbon content.

The abovdill and draw preedure is repeatethily throughoutthe test.

Before settling it may b@&ecessary to clean thealg of the units to prevent the
accumiation of sdids above the level of tHeyuid. A separate scraper or brush is used for
each unit to prevent cross contaation.

Ideally, thedissdved organic carbon in the supernathqtors is determineddaily,
althoughless fregant analgis is permissible. Befosmalysis the liquors are filtered through
washed 0.45 pm mdarane filters and certified. Terperature of the sample must eateed
40°C while it is in thecentrifuge.
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The length of the test for compods showingdittle or no biodegradation is
indeterminate, but experience suggests that this should be at leastks2 w

3. DATA AND REPORTING

e Treatment of the results

The dissolved organic carbon rksun the supernatant liquors of the test uaitd the
control units are plotted against time. Adgigradation is achieved the level found in the test
will approach that found in the miwol. Once the difference between the two levels is found to
be constant over three consecutiveasurements, 3 further measurements adenand the
percentage biodegradation of the test compoundiclated by the followg egation:

100 [O; - (O, - O,)]

% biodegradation =
QT

where

= concentration of test compound as organic catidad to theettled seage at thatart
of the aeration period.

O = concentration of disked organic carbon found in the supernatant liquor ofesieat
the end ofthe aeration period.

O, = concentration of dissolvedganic carbon found in the supernataqpor ofthe catrol.
Thelevel of biodegradation is therefore fhercentage elimation of aganic carbon.

If from the outset there is no difference betw the edrol and the test, or the
difference beteen the two remainsr&iant at a level less than would be expected if no
degradation had taken place, further testsi@tessary tdistinguish between biodegradation
and adsgtion. This may be done by using the supernatant liquors aseesgtinoculum for
tests such as the Sturm or the Selb Btile Tests (OECD Test Guidelin@91).
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5. ANNEX

EXAMPLES OF RESULTS OF SCAS TEST ON VARIOUS COMPOUNDS
USED IN THE OECD/EEC RING TEST

Test compound O; O, -0, percentage
(mg/l) (mg/l) biodegradation/
bioelimination

4-acetyl amino- 17.2 2.0 85
benzene sulphonate

Tetrapropylene

benzene sulphonate 173 8.4 514
4-nitrophenol 16.9 0.8 95.3
Diethylene gycol 16.5 0.2 98.8
Aniline 16.9 1.7 95.9

Duration of test: 40 days

Reslts found for cyclopentandetracarboylate

O; O -0, percentage
(mgh) (mifn) biodegradation/
bioelimination

17.9 3.2 81.1

Duration of test120 days



