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3. STUDY TYPE: §72-4'Aquatic Invertebrate life-cycle
4. CITATION:

Author:’Kﬁhn,‘R.LPattard, M., Pernak, K., Winter, A.
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) R . ~501-510 g . .
- Laboratory Report #: N/A
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' Sponsor: None (from open llterature) .

Laboratory: Institut-flr Wasser-, Boden- und-

: "Lufthygiene, Bundesgesundheltsamt BGA,
Corrensplatz 1,. 1000 Berlin 33 and Institute
for Drugs of the Federal Health Office,

2 Seetrasse 10, 1000 Berlin 65, F.R.G.
MRID No.: (none) .

5. REVIEWED BY:
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Ecological Effects Branch :
Env1ronmental Fate and Effects DlVlSlon (H7507 C) Date:
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Env1ronmental Fate and Effects DlVlSlon (H7507C)  Date: 3_/w7g//w

7. CoNCLUSION N o | - Y

For parathion, this study does not meet the guldellnes
however, may provide some useful information. The study did -
"notEaddress the required”endpoints such as, ‘the follow1ng

1. productlon of young by first qeneratlon daphnlds at
various: times for each treatment :
2. the dry weight of first generatlon daphnlds at the
end of the test
3. the length of first generatﬂon daphnlds
4. purity of test materlal
" 5. Tap water was used rather than well water or
reconstituted water ‘ ~
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The parathlon test results were

hour ECs;, and 2 ppt for the 21 day NOEC based on parent

mortality, reproductlon rate,

offspring. See attached copy of. table show1ng results for the

other chemlcals

8. RECOMMENDATIONS -
N/A |

9. BACKGROUND

ThlS study Jnvestlgated 73

substances”.
- of parathlon

rMATERIALS‘AND METHODS

A. Test Organisms:

and appeararice. of first

"environmentally relevant -

"0.002 ' mg/L. for . the 24

2 B

“This review was. prompted by ‘the- Spec1al Rev1ew"

Species (Scientific“Name)(

Daphnia magna

,All organlsms should" be
approximately: the same s1ze
and weight.

| separatedvusihg seive sizes
| 0.315 mm DIN and 0.630 mm DIN"

Immature organismvshould be
used. Daphnids 1% (<24hrs).
Amphipods;, stoneflles, and,
mayflies in 2™ 1nstar~,m1dges

‘ﬁat\ﬁost 24:hours’old"

2™ g 3% instar

(Other Commehts‘

‘Supplier' culture,maintained since 1978
All organlsms from same source yes - o
(yes Oor no) '
‘ None

wB,'Source/Acclimation

Accllmatlon Period .
Maintain 10-12 days old D
culture for at least 21 ‘days

laboratory's ‘own

culture

I to insure good health




daphnlds <24 ‘hrs -old. from 21

day 0ld culture

N/A

Ten - 250 ml beakers
of test solution) are used
each toxicant concentration:
a) 7 beakers @ each conc.
1 daphnld each for: collectllon
of "survival, growth, ’
reproductlon ‘b) 3'beakers @
each conc. will contain 5
daphnids each for collection
of data on surv1val only.

(200 mls

w1thu

1 animal/50 ml, 5ranimals/256

ml container - in the case of
volatile substances 250 ml ‘
wide-neck bottles with. ground
glass stoppers were used

‘otherwise 400 ml beakers Werea'
used. : :

Ass1gnment of daphnlds random5'

not reported

;1) Synthetic food

2) Synthetic foods WLth

|l alfalfa yeast and algae
3) Algae o

Tetra- Hauptfutter and
activated sludge were used as
feed. :

‘Renewal -

Monday, Wednesday, Friday

Count live & dead. All parents

counted & transferred.

{ Transferred on monday,
~wednesday -and friday

offspring counted and total .
number for each vessl ‘

7 beakerg 1 parent/beaker," recorded ~ : o R
count "and discard offspring- S o
both llve & dead

Duratlon 21 days no length )

stop testing on 21 day, count,
parents & indivisually o
measured to the nearest 0.01.
mm-from the apex of the helmet
to the base. of the ‘spine.
Count the # of young, both
alive & dead, in each beaker.

measurements were made at the A

‘end of the. study.’

The # young were counted.

Test Rewectlon .

1. 30% of controls dLe'

2. Must - produce 40 after 21

days -

A 3 Productlon of epthpla in
~controls :

4. Temp

6. pH A 1 unit after 48 hrs

Asfc «>20° C'ln 48»hrsk

17.0.

"Parent animal mortallty"‘

-after 21 days was 7.1% in

beakers and 9.1% in bottles.
reproductlon rate per parent .

|l was. 88.8 for beakers and 68 .

for the bottles. Production of
ephlppla not reported.
Temperature area was set at
thermostatically at 25+1°C.
"based on 8.0+0. 2 —Lower'thanf




L

Data endpoints
Survival of 1% F, productlon

I of younghkdryywelght of 1% F

| not differ (NOEC) from the
.control; and the Iowest, which

reproduction rate, and

The endpoint was the highest
concentration level, which did

did differ from the control in.
respect to parental mortality

C. Test System:

appearance of first offspring.

‘Describe source of dilution
water (prefer soft ‘
reconstituted water) -

o Test for pesticides '
o Hardness 160 to 18) mg/L as -
CaCo, ~

‘Reconstituted water

1'litre .
| deionized water

| deionized water :
| 2.59 g NaHCO, (A.R. /1 lltre

0.23-g KCL (A.R. )/1111tre

11.76 g CaCl, 2H,0(A.R.)/1
4.93 g MgSO," 7TH,0 (A.R. )1jlitre

delonlzed water:

deionized water
dilution water was dlluted
with 10% tap water. ‘

Water, Temperature

e 20°C
| Life-cycle @ 20+2°C .
"‘pH 7.6-8.0 8. 0 0.2

Dlssolved Oxygen

Dilution H,0 should be aerated
to 90 or 100% :
Test tanks: should not be

'D.O.should 1ot be >50/ for any .
48 hrs perlod

Water was . aerated up to water
saturatlon level

Total hardnessf
(160 to 180

| Not Reported

US EPA ARCHIVE DOCUMENT

mg/L as CaCOjy well water)

Test. Aquaria - .

1. Material'(glass,or
stainless steel or.
perfluorocarbon plastics)

2. 250 ml -glass beakers
200mls are typical
- 3. Glass plates prevent

fevaporatlon

,glass covers: and 250-.ml glass

| glass stoppers for volatlle
-substances

400 ml beakers with 250 ml
useful capacity with watch

wide-neck bottles with ground




Tybe‘of Dilution System
(Reproducible supply of
'tox1cant)

Static renewal:

Photoperlod

(16 L & 8 D)
Inten81ty :

400 to 800 Lux R
(37 to 74 footcandle )

19'L & 15 D

Solvents e . ' ‘
Do not .exceed 0.5 mL/L for
static tests.

Acceptable Solvent
Dimethylformamide
Triethylene glycol
Methanol
Acetone
Ethanol

10mg etnanol/ldOml:or 100'mg/L‘

OthertComments

D. Test Design:

Ranqe Flndlnq Test .
(LCy >100 mg/L with 30 flSh
‘no definitive test requlred )

24Nr ECj 0.002 mg/l

Deflnltlve—Test

lNomlnal Concentratlons,
(control+5 treatment 1evels
|| dosage should be 60% of- the_
‘next highest concentration;
xconcentratlons should be
geometric’ serles)

| dilution |
‘11 treatment levels

gseries ratio 1:2

Controls - ‘
(Minimum control mortallty,
,statlc 10%;- £low-through 5°«

| in beakers:

parent control mortallty 7.1%
9.1% 1n bottles.

Number of Test Orgaanms,’
'(Mln;mum 20/1level can be
| divided among- containers)

20 daphnlds per level " 1/50ml

in 250 ml per vessel

'fveSSels per level

a551gned to test vessels.
or. no, describe- if - no) ‘

All organisms must be randomly
(yes

,Not reported




-Water Parameter Measurements o oxygen and PH were measure on
1.'Temperature record every | transfer days- Mondays,
6 hrs;>1°C. ‘ Wednesdays and Frldays
2:.D.0O. beglnnlng 48 hrs, end | pH range 8 to 7 -
for control hlgh medlum, and Oxygen 69% and 58% in. beakers
low dose. : - | and bottles, respectlvely, at

pH‘beglnnlng 48 hrs end - the end of the test ‘ ’
'for control, hlgh medlum and : : :
low dose:. ‘
Chem1ca1 Analys1s i : Samples were taken twice from
(needed if aeration, volatlle selected concentration levels’
insoluble, precipitate, not | of the test series during-.the
steel or glass, known to | test period: 1% sampling ‘took -
adsorb, and flow-through) (yes | place on one of the tranfer °
or‘no)’ [EER L ~ -|'days before the 7" day (no
S s e ' of fspring had appeared 20

| between 16™ and 21*% day.

Other Comments

11. REPORTED RESULTS :

Mean Measured Concentratlons f Not‘reported

(report cong. ) : N ;

Recovery oOf: Chemlcal .| Not reported

(% recovery) e - ‘ R ) .
‘Mortality:&FObservations-.. |-Only ‘NOEC level, 24h EC, and

(Describe observations & ~ . . | 24 ECs reported -
attach mortallty tabLes) B S

”Author s Comments

2. STUDY AUTHORTS’CONCLUSIONS / QUALITY ASSURANCE MEASURES :
"The test was conducted in accordance with the- "Provisional:
Procedure: extended toxicology test with Daphnia magna
determination of NOEC for: reproductlon rate, mortallty, and the )
time of the first appearance of woffspring; 21 d)" as of 1 January
1984, issued as the "Recommendation:of the Federal Env1ronmental
'Agency on the Performance of. Testing according to Section 5, para
.1 No. 3 of the Regulatlon on Application Documents and Ev1dence
»under ‘the Chemlcals Act" (Federal Env1ronmenta1 Agency)

;13 REVIEWER'S DISCUS ; TON AND”INTERPRETATION ‘

A Test Procedure




The follow1ng 1tems dld not meet the guldellne
»crlterla : :

1. Instead of the 7 and 3 beakers*(? with 1 daphnld and
3 with' 5 each. Five daphnlds per 250 ml of water for
,each of 4 beakers or bottles were used. :

2. Actlvated sludge 1nadd1tlon to a synthetlc food were
used Actlvated sludge is not.mentioned in the
‘guldellnes : ‘ :

3. Tap water was used rather than well water or
.reconstltuted water.

. The daphnlds were not measured for length

55. Photoper:od was 9 hours llght and 15 hours dark
versug the quulred 16 hours llght and 8 hours dark

6._Mean measured concentratlon ‘was not reported

7:vProductlon of young by flrst generatlon daphnlds
at varlous tlmes for each treatment : :

8. {The dry welght of flrst generatlon daphnlds at the‘
end of the test

'9.,The length of flrst generatlon daphnlds at the end
of the test

- 10. The test material was not descrlbed as to whether B
. it was technlcal grade or purlty : '

Product:on of ephlppa was' not reported

B Statlstlcal Analvs1s N

E

ANOVA and Dunnett's -~ . *‘“7‘i‘Student's't—test-and U-test

cher“Commentsf' \ o The statlstlcal analy81s was -
o - ' v ' not verify the results for

- - | every level test was not
SR L Lavallable :

C. Dlscuss1on/Results-‘

This is a test from the open llterature des1gned to
determine the NOEC mortality of the parent animals, o
appearance of first offspring and the: reproductlon rate. The']

‘ guldellnes requlre these addltlonal items: .

N




productlon of young by first generatlon daphnlds at
' varlous times for each treatment .
2. the dry weight of flrst generatlon daphnlds at: the
“ < end of the test. :
‘3. It is de51rable to that data on the length of flrst,'
‘generation daphnlds also be. prov1ded :
‘4. Purity. of test material. . . .
5. ' Tap water was used rather than well water or
- reconstituted water. :
6. The results for each test concentration were - not’
reported. Therefore ‘the statistical analysis were.
not  verified. E S ' K

' Hence the s tudy was not’ de51gntd to prov1de the same -

'1nformatlon as a. tudy de81gned to meet the guldellne
requ1rements._ :

' ,D, Adequacv of the Studv

14.

fl. Cla881flcatlon Supplemental

5

2; Rational: (See llSt of 1tems above)~

3. Reparablllty No '1t would ‘be 1mposs1ble to
,compensate for the 1tems llsted above

N

COMPLETION DATE OF ONE LINER FOR STUDI yes 2 28 94
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0.4-50mg 1™}

0.80

76
¢ of first offspring.

. S

*Where no details are given, test was conducted in an open vessel.
rate, C

q

ted on the basis of the result of chemical analysis.
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Heterocyclic hydrocarbons
A—parent animal mortality, B—repr

Quinoline
$1Test in closed vessel.
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21d Daphnia test with water pollutants N 505

The 24h EC, and the 24 h EC,, (referred to the-
nominal value) for the acute Daphnia test.

The NOEC as referred to the nominal value and,
in addition, the minimum value of the test concen-
tration range, the dilution ratio, the most sensitive
parameter and the type of vessel used in the 21d
Daphnia reproduction test.

From data on the NOEC and the dilution ratios,
it was possible to identify the lowest concentration
tested where an effect of the substance could be
observed.

Table 2 lists the substances according to their
harmful effects (as referred to the nominal value)
beginning with the most toxic. The minimum value
was also given. In the case of 3 of the 73 toxic
substances, the NOEC values in the concentration
range comprising 3 logs were between 0.000001 and
0.001 mgl-!, i.e. for éthyl parathion, bis(td-n-
butyltin)oxide and for the active ion Cd(l1l). The
NOEC values {or 13 of the substances tested were
in the concentration range comprising 2 logs, i.c.

" 0.001-<0.1 mg1~'; potassium dichromate and nickel

acetate—as referred to Cr(VI) or Ni(lI}—aniline,
2- and 3- and 4-chloroaniline, 3,4-dichloroaniline,
2, 4-dimethylaniline, 2-bromoaniline, azobenzene,
2,4-dinitrotoluene, niclosamide and perchlorocyclo-
pentadiene.

In the case of 23 substances, an NOEC was .
determined in the concentration range 0.l-<1
mgl-'. Of the 73 tested substances, the NOEC for
more than half was below 1 mg1~!, the first observed
effect under 2mgl-".

When compared in terms of position isomerism,
4-chioroaniline was found to have an NOEC 3 times
lower than 2-chloroaniline, 3,4-dimethylaniline an
NOEC 10 times lower than 2,3-dimethylaniline and
p-chlorobenzene an NOEC 12 times lower than in the
o-position.

Table 2 reveals a higher toxicity of phthalates with
increasing alkyl chain length. In comparison with
phthalic acid diethyl ester, the NOEC of phthalic acid
diallyl ester was' 4 times lower; it was 13 times lower
in the case of phthalic acid dibutyl ester.

Table 3 shows the nominal concentrations
obtained for the 24 h EC,, and the 21 d NOEC by
substance groups. The nominal concentrations had
to be givén as no results of chemical analysis were
available for the 24h EC,. For each tested sub-
starice, the statistically confirmed 24h ECy, and
NOEC values were related to each other whereby a

- substance concentration of NOEC = | was used. This

table shows that out of the 73 substances tested, the
NOEC values for 3 substances were more than 3 logs,
for 13 substances more than 2 logs, for 10 substances
50-90 times, for 24 substances 10~40 times and for
14 substances 50-9 times lower than the values for the
24 h'EC, of the corresponding substance. According
to these findings, the ratio NOEC to 24 h EC, varied
between 1:10° and 1:2 and was dependent on




