














































































































































































































EBA Consortium

Boric Acid August 2004

Section 7.4.3.2 Effects on reproduction and growth rate of fish
Annex Point TITA XTIT 2.2

Applicant’s version 1s acceptable, except for the comments expressed above.
Conclusion Therefore, a NOEC of 1.8 mg B/L can be used for risk assessment.

1
Reliability

Acceptable, the result 34-days NOEC 1.8 mg B/L 1s included in the risk
Acceptability assessment.
Remarks Subscript of letter notifier to RMS including RMS comments to notifier’s

argumentation (also included are copies of sections of the original report):

The EBA believes that the change to the aquatic ecotoxicity endpoint
(PNECaquatic, added) is not scientifically justified and that the critical NOEC
from the zebrafish early-life-stage study should be 5.6 mg B/L. This value was
reported by the study authors and in the initial evaluation by the RMS.

Reaction RMS: The RMS, in line with the conclusions of the author’s report,
considers that the NOEC is 1.8 mg/L.. The authors quote: "At 5.6 and 18 mg B/L
growth of the surviving fish was significantly retarded (p=0.05 and p=0.01
respectively). The significantly lesser growth {(p=0.05) at the lowest test substance
concentration {0.18 mg B/L.), measured as dry weight, 1s considered to be an
outlayer that does not fit in the dose response relationship and therefore is not
taken into account to establish the NOEC and LOEC values for growth.
Therefore the NOEC and LOEC with respect to growth is 1.8 and 5.6 mg B/l
respectively”. In fact the NOEC of 1.8 mg B/L. was already included in doc [TTA
as prepared by the notifier.

TNO report

VB9.168
3 March 2000

16 0f 35

34.3 Growth

The total length per fish and the total dry weight, as determined for the four
replicates of each test solution and the control medium are recorded in Annex D.
A summary of the results is given in Table 3. The highest concentration tested
without a significant effect on growth (measured as weight) was 1.8 mg B.1 ;

At5.6 and 18 mg BI' growth of the surviving fish was significantly retarded

(p = 0.05 and p = 0.01 respectively). The significant lesser growth (p = 0.05) at the
lowest test substance concentration (0.18 mg B.I ), measured as dry weight, is
considered to be an outlayer that does not fit in the dose response relationship and
is therefore not taken into account to establish the NOEC and LOEC values for
growth, Therefore the NOEC and LOEC with respect to growth were 1.8 and 5.6
mg B.I respectively.

In the revised draft CAR the RMS states that it now considers the NOEC to be
1.8 mg B/L, rather than 5.6 mg B/L. In the revised (April 2008) Document IITA,
section 7.4.3.2, the RMS asserts that the OECD 210 guideline requires use of the
NOEC derived by use of Dunnett’s procedure and that the statistical analysis
provided by Rio Tinto Minerals (RTM) is invalidl.

The OECD 210 guideline states that “Dunnett’s method may be found useful” but
also states that “care must be taken where applying such a method to ensure that
chamber to chamber variability 1s estimated and 1s acceptably low.” The OECD
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Annex Point IITA XIII 2.2

Effects on reproduction and growth rate of fish

guideline also states that other examples are available.

RTM provided an alternative statistical analysis for the dry weight data because
the existence of an outlier group provides basic evidence of a problem in
variability. The dry weight value for the lowest treatment group (nominally 0.18
mg B/L) was considered by the study authors to be an outlier. Both RMS’ original
evaluation (May 2006) and latest evaluation (April 2008) accepted this
interpretation.

The existence of an outlier group suggests caution in applying standard statistical
analyses to the larger data set. In fact, the mean dry weight of the outlier group
was about the same as for the 4% treatment group (nominally 5.6 mg B/L), so the
clear question is whether the 4th treatment group should be considered equally
anomalous.

To answer that question, RTM calculated a multiple comparison commonly
described as Turkey’s multiple comparison procedure. For the dry weight data,
the Turkey procedure was used to compare the 4th treatment group with all other
groups. The conclusion is that the dry weight of 4th treatment group was not
significantly different from treatment groups 1 through 3. In other words, the dry
weights of groups exposed to 0.18, 0.56, 1.8 and 5.6 mg B/L cannot be
statistically distinguished from each other.

Reaction RMS: The data set indicates a reasonably consistent concentration -
effect relationship. The dunnett’s test was applied and considered valid. We see
no reason to assumne that also the 4% treatment group (nominally 5.6 mg B/L)
should be considered as invalid. Overlooking the raw data it is clear that for
length the NOEC is 5.6 mg B/L, but for dry weight the NOEC is 1.8 mg B/L, both
with regard to individual data and mean values.

The guideline recommends the NOEC/LOEC values to be derived by comparison
of the individual concentrations with those of the control and NOT by comparison
of means of groups. The Tukey assessment provided by the notifier is a
comparison of the means of the different exposure concentrations and no
comparison with the control. The Tukey procedure as prepared by the notifier
does not fulfil the requirements of the guideline and therefore is not applicable.

Table 3 Summary of results on hatching, mortality and growth of eggs/larvae of
Brachydanio rerio exposed to several concentrations of Boric Acid,
Manufacturing Grade.

Boron concentration | % of eggs % Growth
(mg.I'") hatched | mortality | No.of | Length” | Dry weight”
; after 6d | after 34d | fish {cm) (mg) .
0 100 0 80 1.34£0.17 | 3.4040.11
0.18 100 1 79 |1.33:022 |2.7740.18°
0.56 100 0 80 1.3610.19 |[2.91:0.41
1.8 100 2 78 1.3940.18 | 3.19:0.34
5.6 100 0 80 1.34+0.20 |2.62+0.227
18 100 15 68 |1.13£0.139)1.48:044 9
56 82 100 0 |- -
" Mean and standard deviation (dry weight calculated as explained in the text).
®  Mortality significantly higher than that of the control animals (binomial test;
p=0.05).
¥ Significantly less than control (two-tailed Dunnett-test, p = 0.05)
¥ Significantly less than control {two-tailed Dunnett-test, p = 0.01)

Visual observations by the authors reported “smaller fish™ in treatment groups 1
through 4 (nominal concentrations 0.18, 0.56, 1.8, and 5.6 mg B/L). In reporting
on fish “condition” (a judgment based on visual appearance, length and weigh),
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Annex 1: Figh Mean Dry Weight Data

Hocftnrar ctal. (2000 reposted the resulls of & 34 dey eerly lits stage 9sh 2st

candueted Lrder the OFCT 210 Guidelines using zebrafsh. The test substaacs was
borz avid expressed as mg B/L acded  Seven exposUre groups were tested with four
replicats svstems in each treatment groua. At the conclugion of (ha 1ast, total dry weigt
of all fiza from cach est veszal wes delemmned using 8 Mettler drying apparatus and the

zvaage dry weight per fish was reportss

Momirel exposdre concentraiors were:

Contro 0 g BiL
Dose 0.18 mg B/L
MNose 7 0.4 mg Bl
Dose 2 1.8 mg B
Doz 4 5.6 mg BL
Doz o 18 rmyg Bl
Mees & 56 myg BiL

Test Results:

Contrel | Dose | | Dose 2 | Dose 3 | Dosc4 | Dose 5 | Dase 6
Fa wgos hamehed e Q0% G LiHita | Y 1 I g
after f Cavs B
Fe mTality after U-'Du 1% on 2804 ont |80 M H
34 days |
Length 1er) = 1.5 1.33 |3 154 1.:4 o
sl deviadion =u.17 =022 +ib | =Nig ] 013
My Wzinlir {imgh ERe 1] 2RTE, agl T iqn 262t LS -
= sld duviaticn =0.11 =1k +ikA1 —11 3 .22 41

#Rmnifcant dillerence (hwo-failad Tennctt’s tostvs cantrol) p=ibl

=2 Hipmibean!d dillunme: (bwo-teiled Dunnett’ s test vs. contral f p=ah 15

Msen Fish Dry Weignt{Total mg per replicate, divided by numbar of sundeirg fishy

Replicats 1 Replicate 2 Replicats 3 | Resicate 4
Contol 240 A& aze 538
Cose 14018 g BiL} 28 2 U8 251 ez |
Cose 2 (056 ng B} 360 256 L8 274
Diose 3 1.8 mg BrL} 185 ) A6 34k Z43
_ Dosc 4 (5.6 mg BrL) 258 £.30 478 274
Dzse & (18 mg BiL) 1.62 | =1 (AT 166
Dosa G (B8 mg DIL) nadata |
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