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SUMMARY . . - .

In the last few years there has been a rapid development in methodologies
to determine enVLronmental concentrations of chemical substances at which
adverse effects on ecosystems are not likely to occur. In the international
upswing of the ecotoxicological effect assessment The Netherlands plays an
important role—“The Dutch™ publication wave, however, threatens to result in
a continuously updating of evaluation methods, disabling consistent
standard setting procedures. Therefore this report ties down the method of

ecotoxicological effect assessment at a level that is currently accepted in

-The Netherlands and is to be used as a guidance document. in the advisory

work of the RIVM for:the next few years.

. i
The document describes an initial and a more refined method to extrapolate

ot
from singleispeCLes toxicity data to maximum tolerable concentratlons.
(MTCs) of chemical substances in water, sedlment soil, groundwater and

air. Startlng p01nt is that the maximum tolerable concentration is set

equal to .th est. estimate of_the concentration at which -the no-observed-

- I- ,-\-4—'.---&

‘of 952 of the spec1es in an ecosystem 1s notfeiceeded“ Checks

O AR

are{iincludedw—to prevent -top predators from secondary p01son1ng and

[

-ecologlcal functioning from detoriation ‘by harming microbiological

i b OF e s

,processesﬁ In case the data base is limited a more conservative _approach is

-

PRI

used applying assessment factors to the available tox1c1ty data
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'It is recognized that there, are various factors that are' not included in

. \‘H.

the outlined procedure and  several aspects need- further d15cuss1onn
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Therefore this report also presents recommendations for future research and
pr 1 .
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1. IKTRODUCTION

LE

The concept of risk assessment, currently being used in The Netherlands,
was first introduced’ in the 1986-1990 Multi-year Programme for
, Environmental Management. Coming to terms with environmental risks of
chemical compounds is not only a scientific matter. Although risks can be
_ quantified scientifically, standards are set by politicians. -Recently-it
"was decided to distinguish a maximum tolerable level and a negligible level
(VROM, 1989). As to ecosystems it was decided that a chemical should not
affect populations of morelthan 54 of the species. Hence, the maximum
' tolerable level is chosen as that environmental concentration of a compound.
at which (theoretically) 95% of the species in an ecosystem is fully
. protected. The negligible level is chosen as 1% of the MIC or, in case of
natufal'compounds, as the concentration measured in relatively unpolluted — - -

areas ("background" concentrations).

e .. ) 5 . .o - - -
- - . [,

4

There is éno' scientific basis for setting . the maximum"'toleraﬁle‘

-_lf;_ structure and functioning of ecosystems - However, the acceptability-of -
ﬁj“*rthese concentration levels are the result of continuous 1nteractlon betWeen
policy"makers and scientists. Before coming to a risk philosophy ‘much

A atteﬂtion ‘has been paid by the scientific = community  to estimate

_f

concentrations in environmental compartments that' are “"safe"  to
L ecosystems The rapid development of extrapolation procedureS"used‘ to
';derive acceptable concentrations of chemicals in the environmeht -has’ led“to
.‘”tseveral adaptations of the effect assessment procedure used ‘in* advisory
”:reports of “ the NatiOnal Institute_ of Public Health and Environmental
Protection (RIVH) published in recent years. Also throughout the .years
7-different criteria have been wused in determining the reliability of
"zﬂ;(literature) toxicity data and in assessing the Aexperimental no-observed-
- ) effect .concentrations. As a result the recommended maximum tolerable

concentration for a given compound may ‘have been changed in the past few.;;”-

fei«years —and the reasons why have not always been clear. To avoid'further-

e — ——

confusiOn and to standardize adv1sory work by the RIVM it was- decided,.to—-i =




tie down the handling of ecotoxicological literature data in advisory work

in terms of recommending maximum tolerable levels, as done in the present
report. | - , 7

It should be noted that the following aspects are not dealt with in this
report: L ._-

[a] criteria for determiniﬁg the reiiability of literature data,"' -

[b] factors that may play a role in determining standards for each

environmerital compartment (such as background concentrations, combined
toxicity, persistence and the poSsible role of the substances as micro
nutrienrs), ’ -

[c] coordination of the maximum tolerable concentrations of the different

environmental compartments.

The present report is 'meant as a - guidance document for those who are
involved in advisory work for environmental poliey makers and will be used
ass a basis for ecotoxicological effect assessment by the RIVM. The
.proeedure presented should be applied for some years witﬁo;t radical
;changes Therefore .those parts that ére -5till in discussion have been-.léft-
out. -In’ fact, whlle drawing up this: report ‘it" became evident- thatAGSCiiI
}muchf«needs further - research and discussion and several. procedures may ‘he”
--reconsidered when sufficient support becomes available. Hence, apar;**from:
_"Being"la guldance - document preeenting,the current methodoiogy.of &eriving
_;HéCs from single-species toxiciry data, the rebort also -inciu?es
o discussions and recommendatiehs‘fbr“ferure activities (Multi-year ‘Activity
C Program 1993). , L '-"g s E LT 75?f

wiee e e e r eyt . i . P
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It is stressed that the methods presented should be‘considered‘as-“a‘“basis

" for ecotoxicological effect assessment; deviations may -be possiblehprovided

they are underpinned by sound arguments Coan L T T T
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2. STORTCAL, BACEGROUND

2.1. National activities =

In this section the historical development of the ecotoxicological effect
assessment of chemicals is‘btiefly'outlined, focussing on the procedures

used in the Netherlands.

¢

In 1979 Canton and Slooff proposed to consider the lowest NOEC (or NOLC)
rultiplied by the quotient ~of the EC25 (or LC25) and the ECSO (or LC50)

(based on long;term toxicity tests with different freshwater organisms) -

water' quality criterion. At that time there was little discussion about
extrapolating toxicity data to "safe" concentrations and the method has
never-been used or adopted as- such.

Several years later Slooff et al. (1986) performed linear regression

analyses  between data sets on acute, chronic and (semi)field aquatic

toxicitylfThe-equations were used to predict chronic toxicity on the basis

of acute» toxicit data and'to redict "safe" concentrations for aquatic
Y- P - 1q

ecosystems on- the -basis’ ‘of. single species acute or chronic. data. This

'methodcshas..been used 1n the eighties in the effect assessment of both new

and existing chemicals: - - i . : -

.’. b . .
LR . . '

'Kooijman (1987) assumed the distribution of the log of the sensit1v1t1es of

species to’ a-toxicant to be loglst1c 'He .showed' " the wvalidity -.of this

.assumptlon based on laboratory data from Slooff et al. (1983).:Accotding to

this “approach each species tested represents an estimate of the sensitivity

of -a biotic part-of the’ecosystem. Based on several of such estiﬁates“*the

tange?of sensitivities for- all species can be approximated The fmain

~advantage 'is that thls method provides a unifying ecotoxicological concept

Although not intended by the author (calculating a hazardous concentration
based: * on LCSO values),- the method as such was used for calculating "safe"

concentrations - iIn fact the procedure is the very. basic -‘model - to

extrapolate the effects at the species level to the effect at the level: of}_

the ecosystem and” meets “the~requirements for EStlmating risks -fﬁ’:.“;a:,ﬁ.

- - L .\ L

;



Van::Straalen and Denneman (1989) modified the procedure of Kooijman (1987)
and originally applied the method for eoffect assesswent in terrestrial
environments. Because of its general concept the method is applicable to
each environmental compartment providing analogous assumptions are used.
The modifications were found to be improvements The major modifications
_were (a)» the use of chronic NOEC-values instead of LCS50s, (b) the

independency of species  number " in hypothetical _ecosystems and (c) the -

'possibilicy to choose different protection concentrations (e.g. 95X of all

specles).

Since a situation has been developed that different methods: were applied
simultaneously to estimate . ecotoxicologically maximum ‘tolerable
concentrations in environmental compartments, The Netherlands  Health
_Council ii(1989) was  requested by the government "to evaluate the
ecotoxicologlcal extrapolation methods. From an inventory it appeared that,
apart from the above-mentioned Dutch methods, only proposals from the
United States were available (EPA 198& Blanck, 1984; Stephan et al.,

.-._.»..*4

-~1985)ir3ased on the- information available the Health Counc1l recommended to

. :
e L RN

”buse afl%three Dutch, Proposals (Slooff et al 1986 KOOljman 1987; . Van

"-:hhmbq:, Rl Pk
Straalen.-and“Denneman 1989) for effect assessment each with its specific
,.'IT oy Tigeogm

--—function applylng the method of Van Straalen en Denneman as a basis (using

g

/

the,?gsz protection- ‘concentration level). The Council also recommended to

fuse at least three chronic _NOEC values determined for spec1es different in
£ TG 1 e
ecological function, anatomic design and different routes of exposure
wmegr LA 4 e L WEeooo Do B . . sy
‘1 -‘I’

about the same time DBW/RIZA (1989) published a procedure -' J:derive a
basic. quality 1eve1 in water offering Opportunities for life for aquatic

EEEEUﬁities including higher organisms and also protecting ecological
e 17

'1nterests out51de the water (fish eating birds and mammals) In this method

the lowest NOEC- value determined for an alga mollusc, crustacean ‘and - fish

',qgs_considered to provide sufficient protection for aquatic ecosystems For

AR Y] *

several compounds (such as PCBs PAHs and metals) correction factors 'are -

T

Iapplied to account for combined effects of chemicals with similar modes of

- -

action With respect "o poisoning along the food cha1n the- concentration T

tandards in products (standards for protecting human . health) are converted




to water quality requirements. This procedure was adopted in the Third

Water Action Program.

In the same year the Directorate General for the Environment of the Dutch
Ministry for Housing, Physical Planning and Enviromment published risk
limicts in the context of eﬁuironmeutal policy, adopting the 95X protection
concentration es the basis for deriving the maximum tolerable concentration

(VROM 1989). The Directorate General for the Environmment. initiated a study

by the RIVM in order to derive a coordinated set of euuironmental quality

standerds_for water and soil based on this risk philosophy. In this ~study

{Van de_ Meent et al., 1990) the advice of the National Health Counc11 was '
~ used as a basis. However, several modiflcatlons were made:

- The statistical procedure of Van Straalen and Denneman (1989) did not
achieve its nominal confidence level for the lower 1limit of the 95%
protection level. Therefore other statistics were used (Bayesian'’
statistics instead of sampling statistiecs). . .

- At least four chronic NOEC values for different taxonomlcal groups were
required to reduce ' the uncertainty in -the estimate of the ~ maximum
tolerable concentration (Okkerman et al., 1992).

- NOEC values of taxonomically related specles were grouped at the 1eve1 of
classes to get a more representative sample of species ‘in an ecosystem
(which is not to be confused with a random sample, as. required :by _.the
method of Kooijman and modifications thereof) e e

- In case insufficiént data were available to' derive 4 wmaximum- tolerable
concentration it ,was proposed ,to use a;simple system.based on the EPA
(1984) to make an indjicative judgement of the. effect of -a - compound,

“,lapplylng an assessment  factor -of '10°' to 1,000;-“'depending  ~on—the--
/tox1colog1ca1 data available. Tl - -

#

.- E ol . -

- » - ’ etk e R

SIn '1991 the study of Van de Meent' et al (1990) was extended paylng

, : SRR i B En AL
. . attentlon to secondary p01son1ng Instead of convertlng product standards -

: ’ LAY A SIS Wy D ¢

to env1ronmenta1 qua11ty requlrements as performed by DBW/RIZA (1989) a

oo g £ Pm B4 by g 40 ity e i R e

TR SR -'1;-'-05»*54 J—!.?,‘e, .

; general algorlthm was proposed to 1nclude critical biomagnification :
s ) py Ay R A

%' - pathways in aquatlc and terrestrlc ecosystems (RomlJn 199la b Jonkers and
4 Tt -

“EvertS, 1991)

More recently Aldenberg and Slob (1992) improved the modlfication of the
Van Straalen and Dennemari method to account for the uncertainty in the 95%

' protection - level estimate and discussed the_theoretical-rlsk_of protectfng;

substantially less than 95% of the biological species. . e ime R

hatl
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2.2. International activities

Also at the international level the assessment of exposure, effect and risk
is in.discussion.‘In the last year several special workshops: were hold,
a.0.

- In September 1990 an OECD workshop on the Application of QSARs to

Estimate Toxicity Data was held in Utrecht (The_ﬁgtherlands). Also_the
hth International Workshop on QSAR in Environmental Toxicology was heid.
1n September 1990 in Veldhoven (The Netherlands), indicating a world-wide
increase of research efforts in this field .(Hermans and Opperhuizen,
1991) _ ’ | | _

- In December 1990 an OECD workshop on Aquatic Effect Assessment was heldh
_rin“_the USA. Aldenberg and Slob (1991) presented an improved procedure
Ahﬁg?é on the original sampling statistics._used by _Van Straalen .and
Denneman-(1989). Similar methods were developed by the EPA (assuming a.or
8 trlangular d1str1butlon of species sensithlties Stephan gt.--al., 1985)
and by _ Wégner and Lokke (1990 .assuming a log-normal distrrhdtion of

i

) spec1es sen51t1vit1es) At thls workshop one agreed upon the dse of a' _;-'

‘30-.4 !J.u T

modlflcatlon . of  the EPA (1984) procedure in case the data~ are

insuffrcxent to apply statxstlcal extrapolatron methods

T :.t..- 4 —_—— I ST

| ﬁitm_T“In ,May, 1991 .an OECD workshop on Effect Assessment of Chemicals in
B M Ariopy At . ~ e ;

1

- /fSediment was held in . Copenhagen (Denmark) , Various methods, were
recommended to derlve quality standars for chemlcals in sedlments .

. _, 1, — r.a'"'

::/1_- oIn June 1991 an US-Dutch. workshop was’ held on Comparative_ Rish Analysis

Toege, 4

Approaches for Air Pollutlon.Preventlon (Seattle Usa). At this workshop

. .l-s-_._ PRt PR akr it s\,x -

The Netherlands proposed to follow basically the same,.procedure for

1:5.,4_ - - - ."-.ll‘i

-]L T

ffect assessment for air pollutants. as:,was' agreed upon for water

_pollutents at the December OECD_workshop.

-h - -
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i 3. ECOTOXICOLOGICAL DERTVATION OF MAXTMUM TOLERABLE 1EVELS
3.1. Genera roach

A HTC of a chemical substance in the environment is- the maximum‘
concentration of that chemical at which unacceptable adverse effects on the

ecosystem are not likely to occur. A definition of "unacceptable” is of

political concern and has been presented in the policy document "Premises

for Risk Management".

Since ecosystems are compartimentalized into soil and groundwater,
surfacewater' and sediments -(freshwater and marine) and air, a methodology

is presented to determine maximum ccncentratlons ‘of chemical substances in .

st j

_each of these envlronmental compartments based on observed or expected

s effects in representative species inhabiting these compartments or in

e ——

T

species that predate. on these species (secondary porsoning) .=

. e e e
PP . . faw g e
| #a . Al - . . LA LL T

The approach to estimate a maximum tolerable concentration depends on'-thel

- informatron available. In ‘this respect the OECD (1991) dist1nguished a

comﬁrehensive refined and a preliminary effect assessment, w1thvdecreasrngeﬁ-v

amount’of information. - - S
Ideally. the effects of a -substance should Be tested in a natural fs}E%éﬁ‘"f
B representative of ' the.. area’ to be: protected, the results tofbefusedfiﬁjify
'c?mprehensive effect assessment. However, isomorphic testing is scarcéxiandit"

.the‘é@few) “studies 'in - various complex systems {including multi-speties

L

laboratory systems, microcosms, and.field trials) are hard to evaluate

PR

(Okkerman et al. , 1992; Eaans et al., 1992). Therefore in this document the'"?

- PR derivation ‘'of maximum tolerable !concentrations from. 1nformation on physico-

chemical characteristics and single-species toxicity. is presented only :
KIS m..m .fdx..d_-,,_ )

N s - PR . . - LIE

n.\

When-chronic.toxicity data on a substance for . 4 or more species of
different . taxonomic groups are available for a particular- environmental
conpartdent ‘a procedure is ~applied .'to- extrapolate from the available
single;species toxicity data to all ‘species in that ecosystem compartment?'

P g ) '(refined effect 'assessment, “See chapter 4).

Fetioioe s : e oo - . -
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1f less information is availahle on the ecotoxicity of the compound a set
of assessment factors are applied, varying from 10 to 1,000 dependant on

~-,the'ateilable infcrmaticn {preliminary effaect assessment, see chapter 5).

lf no toxicity data on species representative for an ecosystem compartment
are available, the maximum toleraﬁle concentration of a substance may be
derived from that determined for other environmental compartments based on
the__concept_ of _equilibrium partitioning. Hence, the maximum tolerable
:cqncentration of a substance in sediment, soil and air may be derived from
~ the maximuﬁ tolerable concentration of that substance in water by applying
._partitientcoefficients: Kp sediment-water, Kp soil-water and Kh air-water

.',reEpectiﬁely (see 3.2b and 5).

1‘1£i should. be .realised that there 1is a distinct difference in the
.A“ﬂvm;infermEtion available L on the toxicity of substances between the various -
environmental compartments. Most information is available 'on the aquatic
envirpnment.'dThis- is not the case for the soil compartment: soil toxicity.
:data are scarce and most.tests ‘are _s;ill "in development. However,. the
1:4;*'i=1nformation on "soil toxicity of substances is growing fast. Even less
developed is the knowledge of the effects of chemical compounds to which
$L§Pﬁﬁi§§ruéfﬁ; egpoged through grpunewater-zend_:air. .In spite of these
_'r;;differeqeeslip_Bnewledge methods . for soil, :grouﬁdwater and air effect

'g-?éseesmeptA:arewcpropoeed following a similar baeic-approach in striving

;y’towafﬁeﬂe consistent methodology. . .. : .-
. SR S e AT
3.2. Literature search, data handling, effect assessment . - .. IR
o ,'ir\- ;*_,'_. L - . L.

“In ‘order to derive proposals for maximum tolerable levels :ef .chemicals

'three stages can be distlngu1shed

~ -

.‘.1
l < - a] Literature search and determination of religble data

In this report mno attention is given to this stage. Information ot

‘literature search and selection criteria involved in determining the
f‘%i--_-reliabillty of data will be publlshed separately in spring 1992

'
1
|

o

~a




Y
v

Y T ks T
it e it
AR

s 4 AT e A
g Bedich LE e A

b)

andling of the literature data to obtain reliable input data for effect

assessment model calculations
Toxicity data

Only those toxicological criteria are taken into account that
exclusively may affect the species on the level of population Primarily
these are survival, growth and reproduction v(includlng—e{histopatholo-
gical] effects on reproductive organs, spermatogenesis, fertility,
pregnancy rate, number of eggs produced, egg fertility, eggshell
thickness, hatchability etc.) ( see chapter 6, bbiit31 )

Data should be expressed as L{(E)C50 (short term tests, duration 4 days

or less) or NOL(E)C (long-term tests, duration more than 4 days with

the exception of micro-organisms for which - an -NOL(E)C-value may be

derived from experiments ouring less than 4 days)i For birds the LCS50

. test usually takes 5 days exposure. The NOEC"is ‘the highest

concentration/dose tested in a series of test concentratlons cauSLng no

31gn1f1cant effect ( see chapter 6, point 2 ).

* B - * . 2 oo
L . o - DAY .
: N s

Regardlng tOXlCIty data handl1ng the following rules eie used:

5h- If for one test ‘species several toxicxty data - based bn' the same

toxxcologlcal endpolnt are available, these values are averaged by

. e 30

L J
calculatlng the geometrlc mean (- see chapter 6, point 3 Y.
- If ~for one test species several toxlcity data are avallable based on

different toxicologlcal endpoints, only the lowest value is used.-
5 | S 0y
- Toxicity data 'will not be clustered according to ‘taxonomie gfhup

- .
. AL SR -

.( see’chapter 6, point 4 ). . DooenRes

- Freshwater and marine toxicity data are combined unless analysis of

the data indicates otherwxse (e.g. becauée“““off“idifference Y

bioavailabillty of the compound)
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Data on partition coefficients

In case no toxicity.-dgte-;pn_:species inhabiting an environmental

I compartment are not available, partition coefficients are used to.
#i derive MICs from - those determined for other ecosystem compartments.
3 For example, the MTCs for sediment and soil may be derived from the

MTC - determined for surfacewater using the partition coefficient Kp,

.'.ﬂﬁhéréec the MIC for air may be derived from the MIC for surfacewater

.using. the Henry coefficient Kh.

Partition coefficient water/sediment and water/soil
To estimate the Kp and BCF (see below) of organic compounds a similar

approach is followed

- The Kp " is  preferably determined as the geometric mean of

representative experimental data
- In case no experlmental data ‘are available or the representativeness

is’ doubted (e.g. in case it is expected that the exposure- time is

Gt et g i 7t e W e N T e G i e ot VAR v, W, e B Yot i Ve i oerms e ot oninic ] it v = o o - 1m s
g reatinart T bt

insufflcient to reach a steady state) the Kp is calculated using the A

ki formula e Lot

-

14 LUK = R _xf  Tama K__ = K_, where

‘ P oc ocC

My C ‘Koc-- organic carbon referenced partition coefficlent

PIE R - —

é%jﬂ , ip! water kg -1 organic. carbon]

% g? g 'féd - fraction organic carbon in sediment or soil

'é%g 7, . 'i . kg organic carbon-kg } dry sediment or 5011], fixed at 5%
%T% This leads to the formula: Kp-- 0 05 K

Qil S o Acidie™ organlc ‘compounds ‘may” dissociate and the ‘fons are far less‘
ilﬂt . hydrophobic than_their_uncharged equivalents. The fraction of . the
:ffi - mon- -dissociated substance (f i) is calculated from the
flﬁi . dissociation constant pK and. the pH.. For these chemicals (a'o'
:gﬁé phenolic .compounds) -the. following model accounting for the degree
'}%? - of ifonization is used Coel . e N -
13 R =f. %K *f where £ - 1/(1 + 10pH PK"") S
-1 A The pH is fixed at 6 (soil). or. 8 (sediment)( see chapCer 6, point
Y - s .

BE: .5 ). , S . , -
iy o S
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For inofgamic mompodnds (heavy metals) Kp -valmes can only be derived
 from literature- data) since no general partition model is available.
‘Practice "learms “that™ thie “R;-yaiues in the field show a great
~ variability and depend on many confounding factors e.g. pH, salinity,
dissolved oxygen. For example the mean Kp}values for metals in large
water bodies in The Netherlands vary a factor of 5-10, the individual

" measurements showing a much greater variation (Van der Kooij et al.,

o 1991). -

4 .‘—". ) ’ ) .

;-; Hence, the use of the Kp is only valid when applied to the environment
Ef% "for which the -Kp was measured. An indication of Kprvalues for heavy
%JE- ‘metals in large water bodies in The Netherlands is given in table 1.

t g : . :

N Table ! K -values (in l/g, mean values over the period 1983-1986) for Dutch
i - strface Qaters (after Van der Kooij et al., 1991), extreme values
’g b underlined '

iﬁﬁ Water body Cr Cu Hg cd Zn Ni Pb As
i3 ‘Rhine (Lobith) . ...200. .32 . 120 . 82 .81 8.3 520 11
f Rhine (Hagensteln) 310 45 270 170 110 7.3 560 18

(e Waal . 230 36 180 = 140 100 7.7 630 g.0
'ia' "..Meuse, (Eleden) roel60., - 0 56,.-- 190 . 360 220 11 690 - 10
i'ﬁ' _.Har;ngqllet _ .‘-; 786, 55 125 63 190 22 440 7.8
'_f;- _ WestrScheldt. O - '5”§320 - 67 ~i170 7 - 7777 58 - 4.3 860 7.6

; ; West: Scheldt W . ».,. 230.; - 12 --- 3l . 57 11 640 10
il 3 ‘Lake Ketel 300 7‘ 50 250 - 150 140 9.1 690 5.4
1} 4% Laké“IJssel™ == 31jg .=y 48" =73 v 65 7 220 12 500 7.0
@*ﬁl  Nieuwe Merwede - ;..:280 ... 40 134 120 - 120 6.2 870 18
S ,Nleuwe Wate{Weg 320 47 210 50 81 7.5 580 11

1 . 0ld* “Meuse "> w".~’_2_7O_~—'45 1210 ~-160 ---170 7.5 - 1000 8.5

% a . Kan.Gent/Tein. -, £2310..4-150.- . 180 + 490  ~'52 5.6 3500 - 17

Median =~ ~* - - - 290~ " ‘50 w170 <130 - 110 8 640

*

[
[=]

S Lo i [ R UFRAYA

1 PRI

Althoﬁgh"yit'l1§~“§efrzzkﬁdén’JEhét’ metals can form insoluble sulfides, it
has been recognized only recently “that that-acid volatile sulfide (AVS) 1is .
a reactive_ poolf ‘of “solid” phase sulfide that is available t¢ bind with
metals .’ Thiéfinfdfmaélon'may' be -ised  in determinlng maximum tolerable

concentrationsw of Keavy’ metals (see 5.3).
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artition coefficient for water/air

If information on. the . Henry .coefficient 4is not available, the H enry
coefficient may be estimated by dividing the vapour pressure by the water
solubility of the compound according to the environmental characteristics
of the Netherlands as descrlbed in SimpleRisk (Van de Meent, 1989). In case

no quantitative data on the water solubility (Sw) are available, the Sw can

be estimated from the following equations: ) —_—
For liquid compounds: log 5, - -1.16 log Kow + 0.70
For solid compounds: log Sw = -1.16 log Kow - 0.009 (Tm - 25)
in which: Sw : water solubility
Tm : melting peint _
In case the melting point is not available the following equation can
be used: ' '
log Sw e -1.23 log Kow + 0.79 ce e e

Data on bioconcentration factors (BCF) ; ) .

The BCF (bloconcentratxon factor) is deflned as the concentration 1n la
specles at steady . state divided- by the mean concentration of the -
substance in the Specles' envlronnent'during exposure period. For - some
chiemicals the BCF may be estimeted from the characteristics of the
‘éhemioel (octanol-water partition coeffient"Kow). _

Conwidering bioaccumulation - data the . following rules - are taken into

account for the freshwater and marine water: - _ '

- The BCF'ln.the food (fish end‘mueSels) is preferably determined ae the
geometric meen_ofAexperimental data (first to be determined withinfonej
species, subsequently determined ' as the . geometric mean ‘for & alk-
sneeies). BCFs determined for fish and mussels are combined unlessutﬁe--
data indicate that i'the BCFs for. fieh and mussels are differant; lhe
reason to prefer experimentally derived BCFs is that other processes.
may influence bioaCCumulation which are included in the experimental -

results (e. B metabolization) N TR T -

- Te indicate a worst case also the highest BCF is used..

- In case mo experimental data are avarlable the  method-to be~—followed

depends on the chemical and the environmental compartment'”“ﬁld
i




‘For inorganiCJ'”orgéno-netallic, instable, volatile, ionogenic or
dissociating compoundsmteﬁd__organic compounds with a log gow> 6 or a
molecular weight > 600 g7the geometric mean of reliable fielid data is
used, ' o '

For the remaining kneutrell organic chemicals the BCF is derived osing
the formula BCF = 0.65 Ko; (MacKay, 1982) for the aquatic environment
(based on an average of 52 lipid content in fish).

For terrestrial ecosystems the situation is much more complicated and
the procedure to be followed is not accepted widely.
- Bioconecentration soil - plant
- The uptake by plants is determined by ther availab;llty in the pore
water, the wuptake by the'roots and the transportation from root to
other perts‘of.the'plant;“Pore'water'concentrations'are determined by
applying"the'partition*coefficlent. The concentration in the plant is
calculated: as: ~ | :
‘cpl- - Cp x TSCF x SCF (Br‘i'ggS' et alf-,' 1982, 1983) - -

in-whlch .. Ltun'arif -

Gy concentratlon ‘in. the. plant (mg/kg wwt)
Cp&x'- concentration in: the pore water {mg/1)
- -TSCF .= —transportation stream concentratlon factor:
_ 3,0.75r:exp.[-log-(wa) - ¥:76): L/ 2.44] ((mg/l)/(mg/1l)
SCF = transportation ‘stream concentration factor, in which:

1og(SCF -0,.82) .= 0 95 log K ‘.- 2 . (l/kg)
PR IE RS JLENT LI SULR R *.eu' (o ot
- Bioconcentration soil - soil and litter organisms
For soll.organisms the BCF of *organic‘ compounds may . be ‘considered
constant ' dependent~ on the lipid content of ‘the prey and the corganic
carbon content of ‘the soil’ (Romijn et al. 1991b) The organic _carbon
. content is rounded .fand fixed ‘at 5% (according to the calculation [%

organic matter (10) - X organic carbon x:1.7] this is about 6X). For

£ I
9 4
ot )
. i
h |58
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earthworms the llpid content is set at 1% (varying from 0.5-2.5% on
fresh welght basis as. determined for various species E.. andrei, E.
fetida' and A caliginosa :L 1985,_ Belfr01d et al in press)’;
resulting in a“BCF ‘of -0 4zFor - sprlngtails and‘*isopodsﬂﬁthese levele

are about 1- 42_(pers comm. VU,‘Amsterdam 1992) correspondlng to" the

o | ——————— = = -




levels quoted for soil organisms in general (Swift et al., 1979).

Therefore. for"the generalfalgorithm.the lipid level is fixed-at 2.5%

' for soil organisms:_resultlné'fn afﬁCf-ﬁalue”of.l as a mean value. For

a worst case approach a'BCf of 10 is used.

. Bioconcentration, orhers‘( see chapter 6,-point 6 ).
For heavy metals specffic QSARs may be available to follow the refined

assessment procedure (for example cadmium, see Ma, 1982).

c¢] Running the effect assessment model calculations

As stated above, in the .effect assessment based on single-species
toxicity data a ‘distincetion is made between a preliminary effect

assessment procedure and a refined effect assessment procedure the use

being dependent on the nature and amount of available information T %"

Preferably_the refined procedure;ls to be_followed to estlmate'a‘MTC of ;i

a substance. In this procedure the sensitivity to a compound as

experlmentally determlned for a few species is extrapolated to the whole -

ﬁQ: "community of species. The mlnimum 1nformatlon requlred to Tun thls model. ~‘f'

SRR -3 the availabillty of four chronlc NOEC values for dlfferent speciesyf.“

‘\‘ . R T P --.-A‘~ -
T sy
'-.n..ﬂ'

The preliminary effect assessment procedure w111 be applled only 1n casa h
j 7

-—--.-_f.—-.-,- —

' This method is outlined in chapter 4.

insufflcient data are’ available. In this procedure datah are not

l.:rh..-u-"r‘p

r [ Ly e

A A S IEAITL Y -

“Eimple assessment factors are. applied. Information-'f

J/, extrapolated bu

‘ “w
e I t fi S L r——r it i woms——— : LRS- Y T g gz e

considered'“lnsufficient in case 1ess than four chronlc NOEC values for

. different specles are avallable

Usually . the values obtalned with_ the prelimlnary procedure will be more

,(-ﬂ-.‘r o

conservative than those obtained with the refined procedureJJ(Van de»~~~fii
Heent et al.,p 1990 Romijn et al 1992). This is desirable~since-,'f'*'"'

judgemental prudence dictates that-- substantial .assessment factorsw.be

RETILE T S —"

employed when only a few data are available

Lol LTl A T
: . I \..,-.-m....;._.--... f“ ,e ¥ 15,,
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In figure 1 the approach in the ecotoxicologlcal effect

A

aschematlcally. lpresented to prov1de guldance 4for Fder1v1ng-;maximum

tolerable- concentratlons from

e

ecosystem compartment




| physico-c¢hemical and toxicological data
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inert chemicals without ‘ QSAR based 95X
specific mode of action ' ‘ calculation

N '

at least 4 chronic NOECs]

REFINED

95X calculation
, significance
level 1X

_extension of Check mode of
data  set based| 1. action/species
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.

data- evaluation
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B | mediated processes ecosystem | o
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¥

re Schematlc resentatlon‘*of ecotox1colo ical effect assessment of
P 4
-+-_m_“chem1cal substances :for - each ecosystem compartment (see text “for

explanatlon) e .l
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4. BREFINED EFFECT ASSESSMENT (the 95% method)

(- . R e ar e T ) . - =

4.1. General asgects

The refined effect assessment procedute is used if sufficient 1laboratory
single species toxicity data are available to derive a maximum tolerable
. concentration. Data are considered sufficiently available if the data set
comprises at least fourichronic NOEC-values determined for variouslspecies
(different in ecological function, anatomic design, route of exposure etc.)
in ‘order to meet the species diversity in ecosystems to some extent.
However; it should be noted that the availability of data on’ representa-
tives of the.same groups of species‘as required in'the preliminaty effect
_assessment (see 5.2 forfexamole) is not considered conditional. Only in
case .there. are reasons to assume a specific mode of action of the substance
as ‘a result of which data on representatives of susceptible species are

*considered to be essential but missing, the preliminary effeat’assessment

SR A g e AR A M e L

“is applied If there is any doubt both methods are used, the lowest value

&
if

resulting“from the calculations being the maximum tolerable concentration.

b e e m e

A,

b

-!. o

o T B

Thef method estimates'”the-'maximum tolerable concentration deflned as the

concentration *at “which “the ‘NOEG- of 95% of the species within an. ecosystem

|

is. not ’ exceeded on the basis of ‘the distribution of experimentally
detéfmined “NOECs. Hence, the. method allows - to estimate a - critical

concentration “above which more:than 5% of the species may be affected to

et M T

aj o L
Dbt
i

some extent This concentration is chosen such that .it presents the.-median'
estimate ‘of + the - 952 protection ‘level (lower 502 confidence. llmlt)

indicate the uncertainty ‘in the effect estimation also ,the lower 95%
confidence limit should be given o l . _ : - : :
Although the method seems to give precise estimates, it should‘oe' stressed
that it strongly hinges on the assumptions that are made (the“NOEC values
of the test species as well as those of the community species are :assumed
‘to ‘be .conceived “of -as ' independent ‘rendom trials -~from-a logllogistIC'
disttibution) ‘Therefore the procedure has to be regarded'as a. recine with
a rational basis——to estimate concentrations of chemical. pollutants which“~“

P

may be con51dered-as acceptable. Indications that extrapolatlon_cfromnrthis'”

o e+ 4 gy . —— ve = - . . . -1




effect assessment procedure on single-species toxicity data yields results

~ that match no-effect’ levels derived in multi-species experiments. . have

’ recentlypbeen reported by'Okkerman et al. (1992) and Emans et al. (1992).
4.2. Calcula 5% rotect'o evels -

_The method is the result of the historical developments outlined in'chapter

2 The method assumes a log-logistic distribution of species sensitivities —
'according to Kooijman - (1987), but NOEC values are used instead of LC50
values -which is in accordance with Stephan et al. (1985). Following
Okkerman et al. (1992) at least & NOEC-values for different species are
required Further the statistics in the method are independent on species
number n the ecosystem, being a modification of Van Straalen and Denneman
(1989) on. the Kooijman's method, but now improved according to the
descrlption of Aldenberg end Slob (1992). The procedure is applicable to
all env1ronmental compartments and is available on diskette (RIVM—report

no. 719102015 by Aldenberg,_1992)

»

- M&i U . .
- The follow1ng steps are distinguished 1n applying the procedure

f . .
ML vz fael, - v ' ' . o RSO
.a} Rellable 1ong term NOEC values are collected ' I N

e

+

It should ‘be ‘noted that the number of long-term tox1c1ty data can be

S - 1 *

1extended L . S ) e

= L
{, In case a rellable . compound- specificl ratio between - a, .short-term

ERED R

. L(E)CSO value and 2 long term NOEC for the same test species is

LR a e 44

available ‘this ratio may, be applied to derive a chronie, NOEC for

test species for which only an acute L(E)C50- value is, available This f.

....\‘

.procedure may only be applied between o i3 -'TJEc?f -%h-1n
[a] different fish species PR F 'ﬁn;
- [b]. different species of. the same genus and - L ;:l'-;k .iui :

e ey, obmaedmde el el

[c] any other groups if underpinned by sound arguments ... In, caseb ‘~ w

several ratios are available the geometric mean ratio: is-used

...‘--4. .-

* QSARs L may. be used ‘to, derive maximum tolerable concentrations for .

’r!‘ "‘

chemically related compounds (like the chlorobenzenes chlorophegqlsﬂ'

"*"'chloroanalines) at least for one chemlcal w1th1n sdcﬁisﬂgrou

w‘k

maximum tolerable concentration,is available based on . experimeéEEIl
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determined NOEC-values. The maximum tolerable concentrations for the
‘other chemicals in the group is subsequently derived by applying the
‘ratios between the QSAK-vaiues to the maximum tolerable concentration
‘of that chemical. :If more QSARs or more experimentally derived
‘maximum tolerable cqpcentretions are available the geometric mean is

used.

bl _Corrections—are --made -if required (e.g. conversion of sediment and soil -———
‘ data for organic matter and clay content) ( see section 5.4. and chapter
6, point 7). '
¢] It is determined. whether 'the toxicity data folléw a log-logistic
distribution {(this assumption has been made by Kooijman and 1s followed
by Aldenberg and Slob) The goodness‘of fit for NOECs is tested using an
. - —Emperical. Dlstribution Function .Test (available on the diskette} see -
RIVM report 719102015 by Aldenberg, 1992). ‘
~""Due to the limited number of data the test is not very powerfdl add only
';~major deviations from "the log-logistic distribution will be detected.’ -
Slnce the power of the test increases w1th the number of  data it may_'
“-‘occur“'espec1a11y with -large -data sets that the test rejects the 1og-
'::il}ogistic_dlstributlon. Therefore the following procedure is advocated:-

* . N . : . «

d] The,51gnificance level (1,°2.5, 5 or 101) is presented at whlch the test

,} :u reJects -the distribution as: belng log-logistic (1nc1uded on ‘the
icﬂtdiskette see RIVM retort 719102015.by Aidenberg, 1992) . : -
SALITE the Tog- 1ogistic distribution of the species sen51t1v1tles is ‘not
A - aa\‘ rejected at a level of 1%, the’ procedure given in e is performed. “-“f;';
- 'If-ic is rejected at a-significance level of 1% it -is- unlikely -that
R - the . -species sensitivities are log- logistlcally distributed " The
{;e'vtdiieity data are evaluated based on the knowledge of the mode of
‘_ iuf,’éctiédﬁjof “the compoﬁnd There could be a misfitting resulting from
' " ‘outlders. In that case -outliers are identified -and, 'if ' there fare

ﬂreasonSJ' “"do so,; ‘they’ are e11m1nated from " the 1nput data set.

Fad

v . P

Subsequently the procedure given in f is performed. BRI R

]
v e e

--There“"also could be a rejection due to the fact that the dlstribution =

is bi- or multimodal. In that case the most sensrtlve _groups Of.fw e

C o e e s
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species of which the sensitivities do follow a log-logistic
distribution are identified and follow the procedure given in f. '

- If the species sensitivities are not iog-logistically distributed and
there are no ieasons for leaving out outliers both the results of ‘the
refined and prelimioary effect assessments are presented. The lowest

value is considered as the maximum tolerable concentration.

- . €] Run the. model according to Aldenberg and Slob-(1992)—as-available—on—-— --
 diskette (see RIVM report 719102015 by Aldemberg, 1992).

f] Run the model accordlng to Aldenberg and Slob (1992} as available on

diskette and motlvate the choice of species left out.

4.3. QSAR based 95% grotection levels

Experimentally derived NOECs are prefesreo in establishing maximum‘
tolerable concentrations, out these are not conditional for all compounds
'In case 'there ‘are reliable - Q(uantitative) S(truoture) A(ctiv1ty)
R(elat1onsh1p) equations for chemicals for a number of test species these

may be applied to derive chronic NOECs ‘The various classes_ of. chemioals-
(1nert chemicals, less inert chemicals, reactive chemicals and specifically
aoting chemicals) have beenldescribed and listed by Verhaar and Hermens
'f.(199f5 ‘Currently most QSAR information is available - for the inert
. chemicals. _ o )
QSARs desigﬁed for inefo organic chemicals (aoeing by.non polar narcosis)
are based on the K and indicate the baseline- toxicity of “the Suostaooe.
The baseline NOEC may be used in case there are no indications for specific
mode of action.
' The‘following steps are-distinguished:' . »
[a) Classification of the chemicals. Structural requirements for chemicals
exerting non-polar narcotic action are curFEptly'restricted to orgaﬁic
compo;nds that consist of cofboo hydrogeo. 'nitrogen oxygen 'aod/or

halogens (iodine -excluded). These chemicals can be classified as such

according to the flow scheme given in figure 2. - - :m¢~--—~~:~;:~:-;a'

P : e g e ST T L




[b] Checking for specific mode of action. -Some of the chemicals are known

to exert a specific mode of action. These chemicals are listed in table

y S e e -

[e] If the chemicaiéfare classified as inert cheﬁicals and no specific mode
of acéion 1§'kﬁown, thg caléulated maximum tolerable concentrations of
this.type of chemicals in water and sediment may be derived according’
to Van Leeuwen et al. (1991) as presented in table 3 for chemicals with

4;#__log__xoé;gglgggq_rgnging__from 0 to 6. The maximum _ tolerable
concen;rations in the so0il are set equal to those derived for the

sediment, whereas those for the air are derived based on information on

the Henry coefficient of the compound (see 3.2.b). ( see chapter 6,

point 8 )
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"Chemical
structure

only C . H
and halogen

. N

N e N
0<log Kow<é -no I ,
MW<600 Y | - no ionic groups
Henry<0.01

acyclie, neo halogen at

B position from unsaturation

N

monocyclic substituted with halogens
monocyclic or polycyclic unsubst.
.ibid with acyclic structures

"ibid with C,H only

no benzylic halogen

Y inert |
- x B
— Y ~—————3 inert -

- aliphatic alcohols, not allylic
“-or propargylic alcohols
- alcohols with aromatic moieties,

not phenols or benzylic alcohols — Y -——p» inert — |-
- linear ethers or monocyclic mono-
. ethers, not epoxides or peroxides
- ketons, not a,b-unsaturated ketons o
‘aliphatic sec. or .tert. amines — Y — inert: .

- - s

o
- N A

i . -

.C,H,0and" Y ~ | halogenated F compounds, ‘not»™"
halogen* 2f- - <] a or b halogen. subst.>f¥aieess

. .o . L ] .;_.1—7..-“-:" - N
- Tu - % i fatn Glhe
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Flggre 2 C1a551f1catlon scheme for classifying lnert.,chemlcalsm(aftql_
Verhaar and Hermens, 1991) . R Tt
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Iable 2. Chemicals that may be classified as inert chemicals according to
. flow scheme A, acting by .a speciflc mechanism (Verhaar and
Hermens, 1991) o

- alkyl/aryl-dodecadiencates
- aromatic sulphonates/sulphonate esters
- atropin ‘and analogues (tropates)
- (aziridine)phosphide oxydes
- (aziridine)phosphide sulphides
- barbiturates =~ -
- (benzene/toluene)sulphonamides
- ———-—benzimidazoles _____.
- benzoylphenylureas
- biogenic lactones (avermectins)
- bipyridilium derivates (diquat, paraquat)
- _camphenes -
- carbamates
- cyanates ' : .
- DDT and analogues (DDD DDE, DDMU) i
- (di)phenylacetic acid’ derivates :
- dialkyl)formamldines
-~ dinitrophenols
;hzdloxo)pyrazolidlnes
- drins )
- ether derivates of hydroxyacetlc ac1d .
- ‘griseofulvin . '
- hydanteins.
: _coumarins
‘ ~-»1norganic proplonates
- ;spbo;naneg 5
_ -+ isocyanates
'ﬁ‘- isothlocyanates
. kepone mirex
-2 Lilly 18947
lindane ':; .
mefhylenedloxobenzenes
nicotin analogues ,
norbornanes/norbornenes
organometalllcs i
"organophosphate esters
3:'organcphosphorothionate esters

-
] fl;\i

li‘l_‘".'l'

- PCP . - SKF-525 A
_-'(pheno)thiazines T - strychnine
" - phosphate esters -7 - sulphinimides
- phosphoric triamides . - thiocyanates
-"'phosphorocyanidates “- - - - . - triazatriphosphorines (apholate)
z:phosphorofluoridates. , . - triazines (atrazine,diuron,bentazon)
- phosphorotrihioites I iftriorganophosphine oxydes _
- ~piperazines ' © - (1,2)-dithiolanes ™ .- :
=P yrethroids B " - 2-phenyl-3-pyrazolones (amlnopyrlne)

--chrysanthemates ' S - (2 thlone) thiad1a21nes

P Lt D P - - ":".".?:C‘“”"

. P . . - . R T LT . B Sy
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Table 3 95% protection  levels in surface water and sediments for inert

organic chemicals without specific mode of action (Van Leeuwen -et

"al., 1991).  Those for groundwatér and soil may be derived as-

-¢preeented in ehanter 5. The 95X protection level . for air may be
derived based on the Henry coefficient (Kp water/air),.

dissolved Log Kow sediment

Log Kow sediment dissolved
(mol/1) (mol/kg) (mol/1) (mol/kg)
0.0 -2.97 -4.50 3.0 -5.89 AN
0.1 -3.06 -4.48 3.1 -6.00 -4.42 _
0,2—— - -3.15 -4.47 3.2 -6.10 =4 43 -
0.3 -3.23 -4.46 3.3 -6.21 -4.43
0.4 -3.32 ~4.45 3.4 -6.32 -4 .44
0.5 -3.41 -4.64 3.5 -6.42 -4.45
0.6 -3.50 -4.43 3.6 -6.53 -4 .46
0.7 . -3.60 -4.42 3.7 -6.64 -4, 46
0.8 -3.69 -4.41 3.8 -6.75 447
0.9 -3.78 -4.40 3.9 -6.86 -4.48
1.0 -3.88 -4.40 4.0 -6.97 -4.49
‘1.1 -3.97 -4.39 4.1 -7.08 -4.50
1.2 -4,07 -4.39 4.2 -7.19 -4.51
1.3 -4.16 -4.38 4.3 -7.30 -4.52 -
1.4 - -4.,26 -4.38 4.4 -7.41 -4.53
1.5 -4.36 -4.38 4.5 -7.52 -4.54
1.6 -4.45 4,38 4.6 -7.63 -4.55
1.7 " -4.,55 -4.38 . 4.7 -7.74 -4.56
1.8 -4.65 - -4.38 4.8 © -7.85
1.9 -4.75 -4,38 4.9 -7.96
2.0 -4 ,85 -4.38 5.0 -8.08
2.1 -4.95 -4.38 ot
2.2 -5.06 -4.38 - -
2.3" -5.16 -4.38 -
2.4 -5.26 -4.39
2.5 . -5.37 -4.39 .
2.6 ~5.47 - 24,39 TR
2.7 sow . -5.57 ©-4.,40
2.8 . -5.68 L sb.60 )
2.9 T .5.78 RS S | -

A

[

-4

Secondary poisoning

Once em1tted chemlcal substances are distrlbuted between solid

soil),

) 11quld

(surface water _

groundwater,

rain water) and the gaseous

(sediment

« SEEh A

. e AR, ST
- (air) phases of the env1ronment Some chemzcals hOWever may _als? L
. -, o 35 iy
acéumulate in blota This eSpeclally counts for some heavy metals and,

2 RNE

,organlc compounds w1th a relatlvely high K and relatively low molecular

When

contamlnated blota is preyed upon by predatory

‘ weight

;
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predatorsmare exposed: to chemicals present in their prey as well. The

“uptake - ofd?chenicafs.'through water, 'soil and air may lead to primary

“poisoning (if the environmental concentration -> NOEC); the uptake of

chemicals through ingestlon of food may lead to secondary poisoning
(concentration in food > NOEC of predator) ‘Hence, to avoid secondary
poisoning the concentrations of chemical substances in the food should be
_below the NOEC in dietary toxicity test with -animals representative for
predators —So—far—attention has been limited to higher organisms: the birds
and mammals The reason for this is that these groups of higher organisms

.are at the top scale of the food chain and therefore may be considered as

- groups “at :risk. Moreover special attention is given to these groups as a

number' of them have been placed on the "attention species list" in the

Y b

nature reservatlon policy framework. In practice this means that in the

derivation of the ‘maximum tolerable 1eve1 the neglectibility of the risk of

i

'-,v~~adverse effects in: these specles should be accounted for.

followxng steps are dlstinguished in 1nc1ud1ng secondary pOLSonlng in

*

the derlvatlon of the maxlmum tolerable concentration: ' -

r"- -

{a] Based on:its .physico-chemical characteristics it is determined whether

he}compoundsyhas bioaccumulative potential. Organic compounds are

A _97133, the - EET S L

R

,/[b]‘ffa theqﬁcompoundSwis-considered.to be potentially bioaccumulative, the

_T%expectedgito{*bloaccumulate- 51gn1f1cantly '1f log K s 5 and molecular’
"“jf we1ght*<600 Cma - ' . ‘

«};BCEwyaiue=¥both~the mean'and maxinium value) is determined as described-"

'fin section 3.2.b. To ‘minimize -the effort. initially only review artlcles"

- are” usedeto determine the geometric mean and maxima,

R . - Ly e e

o
o

R

el Toxicologicsl input data for birds ‘and mammais .are.- determined ‘as.

describedw1in~usection 3.2.b.. The toxicity data are comblned unless the
. data indicate a difference in susceptibility between birds and mammals.

"_T minimlze zithe effort 1nitia11y review articles are used only." Sub--

'acute (< 1 month. exposure) NOECs. are extrapolated to chronlc' NOECs by :

appljing sa- factor.of 1/10 (RomiJn et al:, 1991a): Often tox1c1ty data: -”.;L

;'rare“expressed in mg/kg bw instead of "in mg/kg . food In table 4*——“"—7'

- conver51on factors are given for the most commonly used test spec1es

R
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'[d} Distlnction is made between the aquatic and the terrestrlc food chain

. Table 4, Conversion factors for toxicity values expressed in mg/kg bw to

values in mg/kg food 1ntake

Species Conversion factor (bw/dfi)
Birds
Anas platyrhynchos (mallard duck) 9.8
Colinus virginianus (bob-white quail) 4.5
Coturnix coturnix japonica (Japanese quail) 8.7
Gallus domesticus (chicken) ' 5.7
- Passer domesticus (house sparrow) i
Phasianus colchicus (ring-necked pheasant) 9.8
Streptopelia risoria (ringed turtle dove) 11
ammals
Blerina brevicauda (short tailed shrew) ' 8.0
‘Canis domesticus (dog) ) 40
Felis domesticus (cat) ' : 20
Macaca mulatta (rhesus monkey) 20
Mus musculus (mouse) - 8.3
Mustela vison (mink) : R 10 S
Oryctolagus cuniculus (rabbit) ' 33
Rattus norvegicus (laboratory rat) - : 20

- Aquatic food chain:

In aquatic: food chains chemlcals that have bloconcentration potential
(a high BCF) may result in secondary p01son1ng (Romijn et al.
1991a) The NOECs ‘derived for birds and mammals are d1v1ded by the

geometric mean BCFs and maximum 'BCFs resulting in NOECs “for fish and'

------ P

mussel eating blrds and mammals expressed as NOECs in ‘surface water:

“The most critlcal exposure route is chosen

oo .‘1 : LowT &‘ Tl . .f. .'..'.';':". {"ﬁ,_u.u R
- Terrestric’ food chain; , - L sigt

AYE

" In terrestrial food chains the bioconcentratlon potential'ris notﬂ~

considered critical in’ excerting secondary poisoning;“'but“ th“f_'

AT

differenee‘in' suscebtibility between: the soil organism and zitS%ﬁi~

P \3,'5» .

. predator is “(Romijn et al., 19915T ‘Yet “the .same procedure isﬁ' -

followed the NOECs derived for birds and mammals are divided by Jthef¢=i‘:"

' mean and maximum BCF-values, 1 and 10 respectlvely, resulting inw et

NOECs for soll invertebrate eating birds and mammals

@ - Tlen o® l'-\.}ﬁ"‘“ -

NOECs in seoil. - - : ' L R

~t
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- Aquatfc;food.chain.

*

In case there are at 1least four chronic ROECs for different

.aquatic .species (see 4.2.) -the converted NOECs for birds and

mammals are added to the data set derived for aquatic species and

‘used as input data in the procedure described in section 4.2.c.

In case the number of chronic NOECs is insufficient for applying

mammals but, LC50s, or a combination of both, the preliminary

effect assessment is followed (chapter 5)

- Terrestrlc food .chain.

For the terrestrlc'food chain a similar procedure is followed..

[£].

I mean *and the maximum BCF In case the NOECs of predatory species arel
:-,Jiower than ten‘times the, derived 952 protection level concentration, .

v‘fdetailed‘ilterature studles : are .performed into the BCFs and the

. “,/

2F

4.5 Ecosystem functioning : g e AL

'sufficiently protected at the 95% protection level. Hereto the.

TP Muy

Subsequently it is exam1ned whether the "attention species" are

.obtained 95% protection level is compared with the NOEC-values derived

' for

accurateidata % R A

predatory birds and mammals on the basis of both the geometric

L

,.toxicity, to.qblrds and mammals and. the exercise is repeated with moreﬁ

b e e

In (C&SG’the /(more accurate) NOECs of predatory species are lower than

-‘ the

1eve151¢dq¢¢not necessarlly result .in adjustment of the max1mum' B

(more accurate) concentration corresponding to the 951 protection

wtolerable concentration as such TOchity data on "attention species*

cases, enforcing the use of toxicological

,oﬁ non- related species : that is available. -Taking into

account the;consequent uncertainties in the estimates of NOECs of the

predatorsu the information only indicates the possibility. for effects

the'refined-effect assessment, or if there is no NOEC for birds or ___

nzsthe-—tap ;of ‘the- ~food -chain; .the. ultimate choice of MPL is a.

political matter

PR

.




The ecotoxicological knowledge exists mainly in the field of effects of

toxic chemicals on ;He -individual 1level of a species. As a result the
followed effect assessmeht methodology is based on the limited information
at which environmental concentration the survival, growth or reproduction
of the average individual of a species will not be affected. The assumpfion
that proﬁection"of :ecosfstem: strucure also entails the protection of

,ecosystemlfunctioning is theoreticaliy debatable (National Health Council{

.1989) ” Therefore information that is not specifically species-related but
that is related to the functioning of a group of species (for example
effects on microbe-mediated processes like respiration, ammonificetion,
mineralization etc: that' is often available for soil ecosystems) should be
used in the effect assessment as well.. Usually process parameters are sum
parameters; they may very well be less sensitive ' than the other toxico-
logical endpoints measured in single species as the fonctioning of

" susceptible species may be taken over by less susceptible species (Van

Beelen et al , 1991).

As described in chapter 5 the results of studies on the functioning of
groups”“of -soeciesliis:-inéiuded in the preliﬁinary'effect assessment for
3011 “Since ’ one alms at the protectlon of species an assessment factor - of.
10 /is applled o the“lowest NOEC determined for microbe- mediated processes _
to protect ecosystem functionlng ST — ' o
-In the refined effect assessment procedure data on functional endpoints (if
there are-at- least 4 chronlc NOECs) are :treated in the same way as decribed
for the stsuctoral endpoxnts, resulting in a concentration at whlch_the

NOEC .of 951.of:the-function5‘is not exceeded.

- - . - - - LM
. . . N Veige . . - . . o PN
- . - L e ' R, - or - - e A : . R

"Subsequently . ."the "result {is - compared ‘with " the - 95% protectlon 31eve1
calculated from single-species toxicity data as described in 4.2.- Both the
‘ results - of the ‘calculations 'of the concentrations at which species and

processes are.sufficiently Protﬁcted are presented. - “ oo .



5. PRELTMINARY EFFECT ASSESSMENY (the 10x10x10 method)

. General aspects -

wn
.

The preliminary effect assessment procedure is applied in case lnsufflcient
data are available to estiﬁete a maximum acceptable level with the refined
procedure., Information -.is - considered insufficient in case less than four
chronic NOEC-values-are_available..for._different._species (different in
Ifunction, structure, route of exposure etc. in order to meet the species
diversity spectrum in ecosystems to.some extent). Hence, the method allows
to make an .indicative judgement of the ecotoxicological properties of a
substance e§en if only one acute LCS50 or acute.QSAR-estimate is available.

" The preliminary effect assessment procedure is based on the results of the
OECD-workshop held in December 1990. The-result obtained by applying this
procedure -is to be censlde;ed?as-a tentative (eeotoxicological advisory)
value ..and .may be referred. to as an indicative maximum tolerable

L

concentration. - .-

The method has no sciehtlfib e;sls it assumes a. constant ‘and identical
dlfference (a factor of 10)‘petween chronic and acute tox1c1ty, and between
slngle spec1es and ecosysteﬁ';eﬁ;lflv1ty“’ The . lowest toxxcxty value of
‘concern 1is d1v1ded by*”hn assessment factor of which the extent (varying

T

from 10-1000 based on the lelDilO prlnclple) decreases with increasing

S,

‘lnfofhation on the ecotox1c1ty of - the substance., :
The follow1ng procedure is followed .
- 1f the required information is only partly present (e. g two acute LC50s
and one chronic NOEC) the lowest value obtained upon epplication of the’
" various factors (10"” 0;”"br' 1000 o_ifhe'1nformation'COncerned) is’
_ considered the indicative MTC. et e
-1f a gropp' of structure’ relhted."caﬁpddﬁde”“ls considered and QSAR
‘ ééélﬁatee are available [ 'QSAR information ‘{s ‘'used. In case more than -one
QSAR eseimate is available the“geometrie'mean of the QSARs is used.
- Chronic NOEC may be eséimated ftbm'eéete data as  described .in section

4.2.a. : L
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Below the procedure 1is outlined specifically for each environmental

compartment.

5.2. Surfage water

activities in'the last decades have resulted Iin a large " amount of .data,

mostly concerning algae, Daphnia and fish. However, for many compounds less
than & chronic toxicity data are available and subsequently the preliminary
effect agsessment procedure 1is wused. ‘Hereto the information on aquatic

toxiéi;y data and the subsequent assessment factors are presented in table

Table 2--Pre11m1nary effect assessment procedmre for surface water (for
+ie,' explanation see.5.1)

Information available - Assessment factor
A e i *
_ Lowesc'acure L(E)CBO or QSAR-
-estimate“of “geute caxicity 1000
SETEE rﬁe.u_""% The w- ‘ '
Lowest -gcute L(E)CSO or QSAR-eSC1mate for at least
representatlves ‘of* algae ‘crustaceans and fish 100 *
- f'_aF_TET Iheru. yE ool - : .
Lowesc chronlc NOEC or QSAR eSC1mate for at least
sepresencatives“of ‘algae,’ ‘¢rustaceans and fish ** ' : 10 *
‘,' A-,.—"»""-—-"* P L
"% Lowest value is selected in case < 3 chronlc NOECs are avajlable
** MicroTox data‘may be used: : .
Theies 2D LA Leecr . T L
. “la.:.*“‘.'*.'..-?:::*; ' - s e
5-3-_§ﬂimﬂl_ . ,
- _.‘\.._} PR S £ |
: R N 5 ¥
,The de?elopment og .sediment tox1cology has been 1n1tiated just a few years
Wigs e FArSs D S

' ago -and. therefore onlcxty data on sedlment inhab1t1ng organisms are rare.
[ TR R ,
In. fact three. different methods may be applied to derive an indicative

JLanio <

maximum *tolerable concentration in sediment paftly based on the

recommendations of the international workshop in Copenhagen on Effecc
Yn‘“ s, . . H
Assessment of Chemicals in Sediment (1991) :

Aquatic ..toxicology 1is the most developed area .in ecotoxicology. The
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[a] Sediment toxicity testing

(b}

This method 1is _analoéous' to the derivation of max imum tolerable
concentrations for ‘surfacel waters. If data are available a
normalization procedurer(see.S.A.) is applied to overcome the large
sediment-to- sediment variations. 'However sediment toxicity testing is

still in development and toxicity data on sediment inhabiting organisms

are rare Although this method is preferred, it has little practical

value at this moment.

Equilibrium partitioning method
In this method theﬁindicative maximum tolerable concentration in the
sediment is based' on the value derived from the maximum tolerable
concentratien determined for surface water, according to  the
equilibrium- partition method described by EPA (1989). Application of
this method has been presented by Van der Kooy et al. (199i)y In the
method it is assumed that: - 7 ”

- sediment-dwelling organisms and water column organisms .are equally

A sensitiﬁe to'thé“éﬁEQicall ‘ ’

- concentrations in sediment 1nterst1t1a1 water ‘and benthic organisms
are ‘at 'Eﬁe¥30d§55¢{6 equilibrium i} concentrations in any.of these
pﬁases can be predicted from one anotﬁer using the appropriate '
pquilibrium partitioning constants | |

- sediment-water equilibrium partition constants can belderived on the
basis of a generic partition model -from- separately ‘meaeurabie'
cheracteristics of the sediment and properties of the chemical.

The formula used is: ] |
MIC_ - K * MIC ;; where "
MTC ed™ MTC in sediment [mg kg’ dry sediment]

"HTC o~ MIC in water [mg.l -1- water] o o
K;: .- partition coefficient (1 water kg } sedimept) RN

For metals mno generic pertition model is‘aGeilable (seelalso table.l). -

The median values as presented in table 1 may be wused to derive» a’

maximum tolerable concentration in the sediment.’ Laboratory experiments

"indicate, however, that metal toxicity in sediments - is suppressed

-


http://metals.no

completely if ameorfous iron sulfide, measured as Acid Volatile Sulfide
- (AVS) is present in a molar concentration. higher than the sum of the
molar™ concentratlons"df"hetals for wiiich the solubility of the sulfide
is less than the solublility of iron sulfide (Zn, Gd, Ni, Pb, Cu, etc.)
(DiToro et al., 1991; 1992). Thus, the AVS concentration of a.sediment
establishes the boundafy below which these metals cease to exhibit

toxicity in freshwater and marine sediments. Following the OEGD-

guidelineT—the—MTCsed for-the sum of metals is set equal to the AVS-

content of the sediment: -

HTCsed[Zn+Cd+Ni+Pb+Cu+Cr+Hg] = AVS
( chapter 6, point 9 ).

-{c¢]-The- value derived from the maximum tolerable concentration determined
for standard soil based on soil tox1c1ty -data. It should be noted that
this method was mnot recommended by the OECD but is -bdsed on the

lenvironmental pollcy approach in The Netherlands that no dlstlngulsh-

~ l; ment is made ‘in ‘standard settlng between land soils and sedlments

H ™ AR I . By . - - :
, . T Y - - . :
7

. -__Nosfgeneric ,guide. can be given which value should be preferred or how to

) evaluate them the’ ultlmate choice belng highly dependent on the amount,

TeE o~ x.

nature and rellablllty of the data.

Basicwfefforts in'develobing soil toxicity testing uere started 10- 15 years'

ago As a result only few soil tox1c1ty data are available mostly deeling '

o e tayrr ol
with’ effects on microblal processes and earthworms For this reason

......

v Lo A..,..-L..-.~

information on effects on processes mediatedvby micro organims is included:

P fﬂ;-.. B3

effect assessment method Two methods may be used

~

1n the procedure whereas initlally this is not the case in the refined~
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{a] Soil toxic1ty testing

gy with the mcthed fo* sediments toxiciry data are normalized.

o . For organic compounds, normalization is based on thé organic carbon
% . content of the soil: . V )

= N C ok '
NOECS tandard .NOECexp . _foc {standard) /foc {exper imen_t_:)_,
with foc(standard).- 5% (which is about 10% organic matter)

3 . For metals toxicity data are normalized for organic matter and clay
- '~ © content valid for standard soil (organic matter 10%; clay 25%):

Ck R . ' '
NOECstandard NpECexp. R_(25,10)./ exp(L,H)
where o,

R = reference value for standard soil: value caioulaoed by using a

:?%i o : clay content of 25% and an organic matter content of 10%
;¥§, ‘ 'Rexp- Yalue determihed_for the experimental soil, caléulated by using
the:clay (L) and organic matter (H) content of the ,seil used in
the experiment ‘ ' - S

.Although not meant for this purpose, the formulas for appllcatlon . of

" Soil Reference Values: (VROM 1990) are used:

* Chromium  [Cr] =50 % 2L - R ¥ 100 fmg.kg:i -
" Nickel - [Ni] = 10 + L R'= - 35, mg.kg_l
Lead [Pb} = 50 + L+ H ' R = '85- mgekg_l
Copper © [Cu) = 15 + 0.6 (L +H) R'=" 36 mg.kg )

- Arsenic . . [As}:=.15.% 0.4 .- - ( L+ H) - R o= 29 -.mg.kg_l
Zinc . [Zn] = 50+ 1.5. -(2L + H) R = 140" mg.kg')
Cadmium -~ [Cd]l = 0.4+ 0,007 "( L +3H) "R= 0.8 mg.kg_l

- Mercury -+ [Hgl = 0.2+ 0,0017 (2L + H) R~ 0.3mgkeg;
Barium {Ba] =300 + 3.9 L - R =~ 200 " mg.kg |
+ 0117 L - R=~ 20 ~ mg.kg

~ Cobalt "~ [Co]“- 10
Suhsequently a procedure analogous to: that proposed for . surface water is
applied (see table 6). Although it is realized that only few QSARs are
availaole‘(eoglean:Gesteiaet alaquggl),:QSARs are included_ln the table-

for reasons of. consistency.: -




Table 6: Preliminary effect assessment ‘procedure for soil (for explanation
see 5.1) . ,

[ e i P T S —wa
YRy . . -

Information available' _ . Assessment factor

Lowest acute L(E)C50 or QSAR-
estimate of acute toxicity - _ . ' o 1000

Lowest acute L(E)C50 or QSAR-estimate for at least
three representatives of microbe-mediated processes, o .
earthworms or arthropods and plants 100 *

Lowest chronic NOEC of QSAR-estimate for at least
three representatives of microbe-mediated processes,
earthworms or arthropods and plants - : 10 *

* lLowest value is selected in case < 3 chronic NOECs are available

[b] Equilibrium partitioning method

In case no soil tox1city data are available the equilibrium partition

method described in 5.3.b is”used. ‘ S
5. 5 Groundwater - 7 ﬂ%f":;v_f?; .

- (R Cae . L=

Tox1c1ty data on ‘groundwater 1nheb1ring erganisms are 1ack1ng and it is
only - recently that groundwater obtained .attention by, ecotoxicologists
‘(Van ‘Beelen et al. 1991 Notenboom et. al in prenaratien) " Therefore the
indicative maxlmum tolerable concentration is- determined by - '

"[a] the- value equal to- ~the- max imum tolerable concentration determined for‘~

_ surface water, “ﬂ" =

P

{b] the value derived from the maximum tolerable concentration determined-

for soil according to the equilibrium partition method described by

EPA (1989): the reverse of the procedure desc;’ib'éd in 5.3,

! -
[ .- s T

No generic guide can be‘given which value should bee preferred or how “to _

- evaluete' them, the.4u1t1mate choice being highly dependent on the amount,

nature and rellabllity of ‘the data " S - . o :1'

e e memale . A e FASIHERR (b ey s = aMtrerL e Thar "ont




5.6. Alxr

Az to rthe air compartment toxicolegical data’ on animal species .other than

mammals are usually not or only scarcely available ( see chapter 6, point
10 ) . Taking into account that one aims at the protection of man at the
lével of the individual instead of the level of populations of species as

is the case with ecosystems, it may be assumed that the . maximum tolerable

i | concentrations for humans will be sufficiently restrictive in protecting
other. species in most 'cases (as result of applying larger assessment
factors). However, some species are more vulnerable than man. Attention

shou}d be paid to birds since fa] they have a higher ventilation rate, [b]

e
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they have a respiratory system that differs markedly from that of mammals,

% fc] they may be exposed to_ relatively high pollutant concentrations over
: long periods of time and [d] they'may have aAdifferent metabolism. This may
ﬁ also hold for insects. Plants may bé more susceptible than animal species,
%2 having a totally different physiology and biochemistry, and therefore

- should be included in the test battery. Being 'totally _debenden; on the

A T
ol b ara

atmosphere special attention should be glven . to lichens. In table 7 a
tentative procedure _to; estimate an . indicative ‘vmeximum' - tolerable
‘concentration is propoeed. Lieereture data are corrected for a fuIi:time
exposure 24 hours a day and -7 days per week :-aﬁpl&ing: the following
formula LC50 or NOEC = LCSO "p or NOEC_ - * d4/7 * h/24, in which S

d - number of days exposed per week and h - number of hours exposed per day

. .
Table 7: Prelimihary'effecc assessmentuprocedufe-for,air (sée 5.1)

-Information available ' . . Assessment factor

Lowest acute L(E)C50 (or QSAR- _ ' o
estimace) of acute toxicity - 1000

.Lowesc acute L(E)CSO (or QSAR-estimate) for at least
three representatives of mammals or birds, . _ .
plants or lichens, and insects o _100_*

iawesc chronic NOEC (or QSAR- estimate) for at least
‘three representatives of mammals or birds. . .
plants or lichens, and insects ** : o _ 10 *

e

* Lowest value is used in case < 3 chronlc NOECs are avallable"t e T
** Sub-acute data for birds and mammals (< 1 month) ' are excrapolated CO Tt
chronic data by applying an extra factor of 10 | : o
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Food ‘plays “an Imp3§fgnt roie-‘ih. the total intake of biomagnifying
substances., This: especially counts. for ~ predatory birds and mammals In
analogy with the procedure.:outlined in chapter 4 the results based on
direct exposure to the abiotic environment are compared with the maximum
tdlerable:feoncentratibﬁ.-based on. the.prevehtion of secondary poisoning.
)This comparieoﬁfindiEates;the—degreefin"which-ﬁredatory-birds --and mammals
are prqtected..-Inrﬂcase insefficient data are available to estimate
acceptable. . conceetrationS‘ for'_predatofs; -the assessment factors as

presented. in tabfeis may be applied.- -

v

Table 8 Prellmlnary effect assessment procedure for blrds and mammals via
‘the food cha;n (see 5. 1)

Informatlon evallable . . : Assessment factor
. -w'-.- T --m.—-._" e Dol . . .
Lowest. acute L(E)C50, -(or QSAR--;- Ce T et Coee T
estlmate) of acute tox1c1ty e e L 1000
o SF T Browe Tenpieetiooeoon Loe2E e T R .

LOWest acute L(E)CSO”(onhQSAR estimate) for -at; least Chree specxes i .
representlng both blrd or. mammallan spec;es ;_5; ;. . . 100 *

-La-. o A { LU ERn CARALT AN ‘.i : o {

.‘,»-4

Lowest chronic‘NOECe(or*QSAR estlmate) for-et deasc three species.
representlng both bird-or mammalzan specxes *k e

u-’va.i JR PR 0 ) Ci“' !.-.. R XY T e, A, Ly l'."j‘-; -.u'

10 *

o * Lowest valuerls”selected in case < 3 chronic::NOECs::are ‘available-
- %% SHb-acute dat§~(< 1 month) are extrapolated to chron}c data by epplyzng
an éxtra fecto? of 10 * :
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6. CURRENT ACTIVITIES ARD FUTURE NEEDS -~ --

6.1,

6

6.

2.

3.

ToxicoIogical_endgoints

From a scientific point of view it is recognized that it is very
difficult to determihe which toxicological endpoints are relevant  to
be studied in relation to the existance of species. Recently the

Health Council ofvthe Netherlands'selected_Za "quality parameters to

enable the effects of toxi¢ chemicals on soil and sediment ecosystems

“to be assessed (Health Council, 1991). Although ' scientists may

encourage the use of all these parameters} practice learns that the

data availability for most chemica1S‘is’restricted to test parameters

required in legislative frameworks. Further research is needed into

the - necessity 'and the fea31b111ty of requiring the testing of

additional tox1cological endpoints -7 '_f

'Alternatives for the NOEC

There are arguments against the NOEC as a basis from which to start

extrapolation from single species__level to ““the ™ level of higher

_biological organization MaJor disadvantages of the NOEC-concept are

that the-derivation“of the’ NOEC'ls determined by the differences in

test concentrations and that the experiment _very . well may have been

t-"l‘l

too small-to observe dlfferencestinmresponse -In-this respect. Hoekstra
and "Van EwiJk (1992) advocated "the" use ‘of a ‘model free estlmation of

the concentratlon with a 11mited“bounded effect (e. g 25%) followed by

’J!‘ P Ly

linear extrapolation to concentration “with an acceptable effect

‘(e.g. 5%). From & scientific p01nt ‘of view it is recommended to - adopt

the'.prooosal of Hoekstra“and Van- Ewijk (1992), and to discuss ‘the
advantages “both” 'nationally and internatlonally - It should " be -
recognized, however. that there- will be reluctancy due to the fact'

that moSt‘tokicitf;data availableware expressed as NOEC-values, being

derived accordlng to internationally accepted test method protocols
Cose L pthamy e } s”a.r.,, AT ihn c-s,ﬂm ¥aoon LT

' ":\ J"Q:nnﬁ'-.

Geometric meah’ vs . med an values™

Since a . log- logistic dlstribution of spec1es- susceptibilities is

assumed, a geometric mean is used instead«of = edian:value

: e
to be consistent-‘also the‘*geometricwgmean**i

In order
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bioconcentration factors: and partition coefficients. This may be

subject to further-discussion.-

. . .
R e T T I ©oE s mmir an

6.4. Clustering of toxjecity data T

Van de Meent and co-workers (1990) suggested. to cluster single species

toxicity data. taxonomically. Reason was

a] the. assumption that phylogenetically related species show more

similerity“in toxicant susceptibility than non-related species, and

AP S

b] literature toxicity data doesn’t necessarily correspond with a

3l

4
a

random sample of species from an ecosystem.

In this document mo clusﬁering was performed as at this stage there
is no full agreement for clustering toxicity data te a certain
taxonomic levell higher than the species level. It is felt that this
aspect needsl further';ateention and. it has been subject for
recommendation by the Health Council earlier (1991). As a part of the
project ECO-effects the RIVM. has initiated a study into the
sensitivity patterns of specieS‘-to toxicants in 6r4er to derive
quantitativeA 'species =sensi;1yity'f relationships (QSSRs). The
information gatheredirfrom? this :.project  may provide a basis for
clustering greaﬁs“ef-speciesQ(Heekséra et al., 1992).

- oy v T P _,_‘,..,‘-
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6:5.' oordlnatlon of maximum tolerable levels soil /sediment

The consequence of u51ng_dszerent_pHﬂlevels for sediment and soil is

FirNpogaeteagaet o i T N -

gk
gl e T

ethat the- maximumrwtolerableiconcentration.of a substance in soil not

¢ ARy

mecessarily matchesrtheemaximumitolefabletconcentration in sediment.
Thisuv15f<ﬁot coherent to thefapproach of the environmental policy in:
setting standards for substances in sediment and soil. This - problem
needs further attention. - s '
i R
6.6. Bioconcentration and secopdary oiso RN
The developmentfiof Amethodsfete &ete;mine “the pessible; impact of
SecondérY‘Poisoning"hasrjus;:stareed.:In the -coming .years attenfion_
will be given to..the_ effeEts;{df.biemagnificatien along‘diffesent
lines: ‘ : S ;-ﬁf-‘~rn" . L ':,:~m
"[a] the development of :-al boxmodel system contalnlng various modules’

representing groups. of biological species with ‘a-rgimilar- way of

Lt et e




ifg ' ' ' exposure. For example attention will be paid to. the transfer of

chemicals from soil/litter -> plants -> insects -> birds -> birds
of - prey. This activity will largely be carried out by the RIVM as
a part of the project ECO-routing.
[b] In depth . studies into (i) the bioavailability of the chemical in
. the fcod/prey (the biocavailability may be very well less in the
field compared to results‘ obtained in laboratory experiments),
(i1) the food “ConvéEsion factors (different food may have .
different caloric value, resulting in different amount of daily
food), (iii) efficiency of food consumption (different species may
‘have . different efficiencies; - specialists may show  a higher
efficiency), and (iv). the, metabolic . activity (there say be
differences in metabolic. activities within one species.between
field and lchratory conditions, as well as in the field through
‘the seasons). This . ectiﬁity_:ﬁill largely be performed by DGW,
focused on the marine environment, in collaboration with RIVM
(ECO routing; other. compertments) (Eﬁerts,'1991) ‘
[c] The  information gathered from. [a} and [b} Mill be tested and used
in _an Ecosystem. Model (Aldenberg and Traas 1991) on a substance
by substance and ecosystem by-. ecosystem ‘base: by’ the RIVM as part

of the pchect ECO rendement":’ o S

. 6.7. Correctlons for 5011 and sedlment characterlstlcs

Accordlng to the -env1ronmental? ~policy normalization of soil.and

sediments is requlred (DGM 1991) :Conversion of the:data'bf different

PR T A ey i SO L B el S

soils to a standard seil is performed for clay content..and organic

.carbon ccntent._Ihis,conversion;is‘based on the findings ?ﬁ*:the -VTCB

;e Tl

SIS Y

- (1986) . relating soil characteristics and metali‘concentrations_in
nature reserves ("backgrcund vaiuesf). The conversion 15"applied to
determine effect cohcentrations:since association with bioavailebility
-was ;ndicatedriﬂcwever, ear%}er it has geeg«ﬁggpbted whether the.
described _relationships betweeniﬂthe;Tpercentagej of ;OC"ahd/or the
bercentage of <clay .in . the soil.;and the . presehce of -metals;'is

toxic effects of the metals TVan de Meent etsal

'11990)f:The report of

WL (1991) on standard setting_ﬁin marin'wrsedlments lednrto Jnew

DY
R

e T
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6.8.

discussions In marine sediments- the OC and clay contents are related
and” ‘this may very well be the case in land soils. If so, the use of
only the OC or the clay contert is needed, simplifying the standard
setting and  control measures.; In fact the total normalization
procedure as -such may' be subject to evaluation since -preliminary
results' indicate ‘that correction factors do not deviate much from 1

based on the normal range of OC and clay contents in the Netherlands.-

erivi Cs for air from those for wate
Concentrations of a  substance in" the various environmental
compartments are interrelated. Under constant environmental and
emission "conditions ‘all environmental concentrations will become
cdnstant in time:’ﬁased‘on the characteristics of the environment and
the substance-one'day estimate the concentration 'in the air from that
iﬁ“‘ﬁatér'ﬁy”usihg the ‘Henry coefficient. This has been discussed at a
Workshop on "Integrale Normstelling Stoffen" (Van de Meent et al.,
1991) * The approach ‘will: be evaluated by the RIVM as 4 part of the
project ECO- routing *It should be noted that applying this method only

the. -baséline ' tox1c1ty “is derived; effects -on organlsms exposed to

‘pollutants”in airhmay result in- lower NOEC levels This" especially

6.9.

6.10

" counts=for- chemicals*that ‘are ‘harmful to plants

. . .- N
w7 ) _','--'}.:.x:.: Heoeae Fa

Bioavailabi

»
The-:-AVS- model has not - ‘been.’ validated in The Netherlands and AVS-

contents of Dutch® sediments are yet not even known. Rough estimates
indicate_ that metal toxicity in Dutch sediments may very well be

controléd” by sulphide SOlubility, instead of equilibrium paftitioning

‘This topic will be -studied" as a part of the’ project ECO- routlng by the

RIVM and by RIZA A

SRR SE ! -f““j:urn—:}u LA

ck'o ecotoxicolo lcal'i formation air .ollutants . T
Theﬂamount"and‘nature.of:lnfOrmation ofveffects of-chemical substancesa
to animals ‘and plants “when' exposed ‘through air is very limited.
Where the ecotox1cologica1 effects of aquatic pollutants have been‘
subject " to-study” for decades and ‘those’ of soil pollutants have gained

much interest in the last 10- lS»years, no such development takes place

- S e s e et aadcase - - - . -

Yoo . .
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for air pollutants.~ This has been recognized by the Health Council
(1989): "the committee states that there is a lack of sound, accepted

. and standardized tests for the compartment(s) (soil and) air; this

applies to both acute and chronic tests. The committee considers this

- a very serious matter". ‘The need for initiating efforts to come to

ecotoxicological testing and evaluation of air pollutants was stressed
at the 3rd US-Dutch expert Workshop on Comparative Risk Analysis for
Air.Pollution“Prevention“(Slooff—and‘Tingey, 1991), as well as at the
Workshop on "Integrale.Normstelling Stoffen" (Slooff, 1991), and still

stands today.

6.11 Combmed toxicity

/

6.12

The outlined procedure only derives a MTC based on observatlons of the
effects. of a single chemical compound; no attention has been given to |
effects resulting from exposure to mixtures of chemicals. Practice
1earns‘ that synergism is rare and recent evidence indicates that low
sub lethal concentrations of a chemical may still excert a harmful
effect when present:;in a miﬁtnre. It is assumed that (partial)
/additive JOLnt action does occur. Hence;r'this phenomenon could be
incorporated into’ the derivation of a MIC, e.g. based“on a slmple
_concentration addition approach based on site- -specific informatlon on
chemical . pollution However, one may also _argue that the desirable
leyel_(ll of the MTC for - xenobiotic substances or the background
value for natural 'compounds) is .considered to be sufficiently

proteotive in general.

V'lidation '

It should kept in mind. that maximum tolerable concentrations as

effect ‘assessment is urgently needed In 1mmitation of the validation;;.

determined in . this report are solely based on the results on
standardized laboratory toxicity tests on a very small fraction of
species in- natural ecosystems In nature the conditions and species-

ﬂcomposition will vary in time and space and 'so will . the ecosystemt'

‘susceptibility - Therefore further - validation‘ of the results of the;f_'c

projects on freshwater ecosystems (Emans et;aI‘ 1992) a validation N

i - . .
PR i - . o ~



project on soil ecosystems will be inititiated in 1992 by the RIVM in

collaboration with other research organizations.
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