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CONCLUSIONS: ThlS study is sc1ent1f1cally sound and meefs
the guideline requlrements for an acute freshwater '

invertebrate toxicity study. . Based on mean . ‘measured .
concentrations, a 48-hour EC., of 2.6 mg ai/l classifies
‘methyl bromide as moderately tox1c to. Daphnla magna. . The .
" NOEC was 1.2 mg. al/l I g N R ‘ .

BACKGROUND: o

DISCUSSION OF INDIVIDUAL TESTS' N/A.

MATERIALS AND METHODS.
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solution surface) w1th 30-m1nute dawn and dusk

'MRID No. 429329- 01 B

‘Test Animals: Daphria magna were obtalned from in-

house cultures. The adult daphnids were fed a mixture

- of yeast, Cerophyll® ~trout chow, and .a suspension of.

Selenastrumn. capricornutum. During the 14-day holding

,"perlod preceding the test, the water had a. temperatures~

of 20.0-20:.8°C, a pH of 8. 2= 8.9, and-a dlssolved oxygen
concentratlon (DO) of 7 4 8. 4 mg/l

(3The daphnlds in the cultures were in good health and
.. showed. no signs of ‘disease or: stress Neonates were .

obtalned for testlng by transferring 1nd1v1dual adult
daphnids to dllutlon water 24 hours. prior to test
initiation. First instar larvae (<24 hours old) from
at least three dlfferent adults were chosen for the

- test.

;Test Svstem.“ The test chambers were 100 -ml (nomlnal)
serum bottles filled with approx1mately 125 ml of test

solution with no ‘head space. The test chambers were
sealed-with 20 mm Teflon® faced septa to prevent

kspvolatlllzatlon of thHe test substance - The test
‘chanbers were 1nd1scr1m1nantly pos1tloned in ‘a

temperature=controlled environmental chamber set to

'maintain a temperature of 20x1°C. All surfaces that /
" came in contact with the test substance were. r
‘constructed of nylon, Teflon®, glass, stainless: steel

or’ s1llcone o

- The environmental chamber was maintained on a ‘16-hour

daylight photoperiod (light intensity of 968 lux at

s1mulatlons

Medlum hard well water that had been aerated and

v,~flltered (0.25 um) was ised as dilution water. A
typical batch of" ‘dilution water. had a mean hardness of
and alkallnlty of 144 and- 183 mg/l as CacCoy,

respectlvely, and a mean conduct1v1ty of 345 umhos/cm,‘
and a mean. pH of 8. 3.

The test. solutlons were. prepared by addlng the. methyl
bromide. directly to the dilution water. All samples
were prépared using elther pure methyl bromide gas or

/ngas diluted with ‘gaseous nltrogen (25% methyl bromide
'in nitrogen). ‘The test substance was transferred into-

an evacuated Tedlar bag. where it Vaporlzed and fllled

the bag. The needle of a gas-tight syringe was

introduced into the septum of the Tedlar bag and a

- known volume of methyl bromide gas was removed. The
?gas was transferred to the” test chamber by plerc1ng the
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‘septum of. the 100-ml serum bottle that was filled with
~a known weight of water. The gas was bubbled 1nto the -
water through the syrlnge needle ‘

o Dosage: Forty eight- hour statlc ‘test. Based on
', results of. prellmlnary tests,»flve nominal '

concentrations (1.3, .3.6;,.:6.0, and 10 mg a1/l),

~and a dilution water control were selected for the
def1n1t1ve test

. De51gn.« Each test concentratlon and the control had 4<

replicate test chambers. Neonate daphnids were

,fcollected indiscriminantly one or two at a time from

the 'cultures and transferred to 25-ml- plastlc cups..
The daphnids were  then transferred .5 at a time into the

_test containers below the air/water interface using a
wide-bore disposable pipette. Each chamber had 5
daphnids, for a total of 20 individuals per

h'concentratlon or control. The daphnids were not fed

during the test. - Observations of mortality- and

- sublethal responses were made at 2 24, and 48 hours

after test initiation.

'Water_quality measurements for DO, pH, and temperature
" were made in a surrogate test chamber (replicate E of

each treatment and control) at test initiation. At o
test termination, water quality measurements were made

.in the actual test chambers (replicates a,B,C, and D)

Temperature was also measured contlnuously in an.
addltlonal surrogate’ negatlve control replicate.

_Hardness, alkalinity, and conduct1v1ty were measured 1n
~ the dllutlon water at test 1n1t1atlon

Samples (2 ml) wére taken at test 1n1t1atlon and _
termination for determination of the concentratlons of
the test material in the water. The samples were

“removed from the test chambers by gas-tight syrlnge and

were transferred to autosampler vials for analy51s

’.Statlst1c5°' The binomial method ‘was used to evaluate

the EC;y, an 95% confidence interval (CI) at 24 and 48

“uhours.» The no. mortallty/lmmoblllty concentration was

determined by inspection of the mortallty/lmmoblllty N

‘and cllnlcal observatlon data.

REPORTED RESULTS:’ The mean measured concentratlons ‘of were

1.2,
of nomlnal values (Table 1, attached)

2.2, 3.5, 5.8, and 9. 8 mg ai/l which represent. 92- lOO/
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No mortallty or sublethal effects were observed in the
control group or the lowest test concentration (Table 3,

attached) .- Mortallty at the remalnlng concentratlons ranged-
,from 15 to 100% : ; , '

. The 48- hour EC0 value for daphnlds exposed to methyl -
bromide was 2.6 mg ail/l (95% CI of 2.2-3.5 mg ai/l). -The no’
‘mortallty/lmmoblllty concentratlon was 1.2 mg ai/l. / '

1\Dur1ng the test the test solutlons had a pH of 8.5~ 8 6, a
DO range of 8. 0-8. 6 mg/1l, ‘and a temperature of 20.2~21.4°C.

STUDY AUTHOR'S CONCLUSIONS/QUALITY ASSURANCE MEASURES"
The authors made ng conclu51ons

fQuallty Assurance and Good Laboratory Practlce Regulatlon v
-Statements were 1ncluded in the report, indicating that. the‘

studles were - tonducted in accordance with 40 CFR Part 160

:REVIEWER'S DISCUSSION AND INTERPRETATION OF STUDY RESULTS.

A. . Test Procedure: The test procedures were generallyvln

- accordance with the SEP, except for the following:

The'brood‘number'of the test daphnids was. not repOrted‘

Neonate daphnlds should come from the fourth or later’ ,U

Tbrood of a given parent

“_gBQ.j.Statlstlcal Analysis: The rev1ewer used EPA’s Toxanal

c. Dlscus51onLResults.' This study is sc1ent1f1cally sound‘~

15.

program to verify the EC - The results are the same
as those of the authors (see attached prlntout)

‘and meets the guideline requirements for an acute’

_freshwater’ invertebrate toxicity study '~ Based on mean 3

~ measured concentrations, the 48-hour EC., was 2.6 mg
‘ai/l which classifies methyl bromlde as moderately -

tox1c to Daphnla magna. The NOEC was 1. 2 mg a1/l T

D. ., Adequacv of the Study;‘

(1) cClassification: Core.
'(2) Rationale: N/A.

(3) Repairability: N/A.

COMPLETION OF ONE-LINER: Yes, January 26, 1994.
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[ Table 1 . o
- : ‘ ‘ Summary of Ana]yt1ca1 Chem1stry Data\
. Sponsor: j"' Methy] Brom1de"1ndustry Panel
o ~Chemical Manufacturers Assoc1at1on
Test Substance: 'Methyl Bromide
- Test Organism: = Cladoceran, Daphnia - magna
 pilution Water: ‘we11 Water Coe ;
o : Measured Concentration : e «
Nominal o (mg a.i./L) R Mean Measured .
cOncentrat1on : g — ———— . - Concentration
(mg a.i./L) ‘ Replicate j " Day 0 o Day 2 o0 (mg a.i./L)
Negative . A N ND SR
Control B ~ND o - ND. ‘ --
| ¢ “ND S N \
D ND - ND
1.3 A 1.22% [
.~B 1.21 1.14 ’ , 1.2
= C 1.12 1.15 ‘
D 1.31 1.15.
2.2 A 2.30 2.09 e
o B 2.39 - 2.20 . 2.2
C - 2.34 2.14 ot
D 2.22 2.15
3.6 A 3.26° 0 3.29 T |
: B - 3.78 . 3.31 ‘ 3.5
€ - .3.88 3.47 . o
D 3.88 3.47
6.0 A 6.15 5.60 - » .
- B. - 6.08 ° 5.36- - 5.8
- C 5.86 5.73 , .
D 6.01 5.59
| 10 A - 10.4 8.72 . |
B - 10.6° 9,12 - 9.8
C 10.2 9.79 o
| D 10.1 9.78

13 Not detected; peak area response was less than the 1owest ca11brat1on ‘standard
-, (o, 47 mg methyl bromide/L).
1% Values are the ca]cu]ated means of the two 1n3ect1ons for each rep11cate
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Observed Effects: AN = Appeavrs,/Normél; C= Lethargy.

R 19 " N
B . _Table 3 T L
7 - Cumulative Percent Mortality and:Treatment-Related Effects"
Sponsor: ‘Methyl Bromide Industry Panel I e e o PR ~ e -
_ - “Chemical Manufacturers Association. o . . . o - : A l
Test Substance: Methyl ‘Bromide R o P S - ST : o
Test Organism: . Cladoceran; Daphnia magna . . - TR o L - ‘ ‘ : T
Dilution Water:  Well Water R ‘ o S ‘ T ) ’
- 2 Hours . - o v _24 Hours ) k o 48 Hours
Mean Measured . g ) : \ = . o . B i . ST ~ »'Percent
Concentration - o baphnia/ = . . - Number- Number - } © -Number*  Number ) “ " Number _ - Number Immobile :
(mg a.i./L) ~ Repticate Replicate Effects - Immobile - Dead - Effects _Immobile  Dead. - . Effects Immobile - Dead - and Dead
" Negative - A 5 5 aN 0 0 5 AN o 0~ 5 AN 0 0 - ,
- Control B 5 5 AN 0. 0 5 AN - 0 -0 5 AN 0 0 - . 0%
C 5 5 AN - 0. 0 5 AN ] 0 5 AN 0 0 »
: 0 5 5 AN "0 0 5 AN 0 .0 5 AN 0 o .
1.2 A 5 5 AN 0 0 S AN 0 0 5 AN 0 0
= B 5 5 AN 0 . 0 5 AN 0 0 5 AN 0 0 - 0%
B o 5 5 AN 0 0 5 AN 0 0 5 AN 0 ¢
D 5 5 AN 0 0 57 AN 0 0 5 AN i 0
2.2 A 5 . 5 AN 0 ‘o 5 AN 0 0 4AN; 1C 0 0 o
‘ B 5 5. AN 0 0 5 AN 0 0 4 AN 1 0 “15%
h o 5 5 AN . 0 0 5 AN 0 0 4 AN 0 1 ' .
D 5 5 AN 0 0 5 AN 0 0 4 AN 1 0
3.5 A 5 5 AN 0 0- 5 AN 0 0 -- - 5 -
; . 5 5 .AN 0 -0 5. AN L0 0. -- - 5 100% -
c 5 5 AN .0 0 5 AN 0. 0 -- - 5 ‘
D 5 5 AN -0 "0 5 AN 0 0 - - 5
5.8 A 5 5 -AN 0 0 NS 3 2 .- iy 5 o
S B - 5 - S AN 0 - 0 .- 2 3 -- . - 5 100%
c 5 5 AN b o -- 2 -3 -- - 5 =7 L
D 5 5 AN 0 0 -- - 5 -- - 5
9.8 A 5 5 AN “o 0 i’ 5 . - 5 |
B 5 5 AN 0 0 -- - 5 b -- - 5 T 100% -
c 5 5 AN 0 0 -- - 5 -- - 5 oo
D 5 5 AN 0 . 0 -- - 5 -- - 5
1
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CONC.  NUMBER . - NUMBER '~ PERCENT ' BINOMIAL
o EXPOSED DEAD .  DEAD ‘ - PROB. (PERCENT)
9.8 20 20 : 100 -~ 9.536742E-05
5.8 20 o 20 . 100 9.536742E-05
3.5 20 AT 20 100 . 9.536742E-05 .
2.2 20 L 3 ’ 15 .1288414
1.2 20 S0 0 _ : 9.536742E-05

’

THE BINOMIAL TEST SHOWS THAT 2.2 AND 3.5 CAN BE

USED AS STATISTICALLY SOUND CONSERVATIVE 95 PERCENT
CONFIDENCE LIMITS, BECAUSE THE ACTUAL CONFIDENCE LEVEL
ASSOCIATED WITH THESE LIMITS IS GREATER THAN 95 PERCENT.

AN APPROXIMATE‘LCSO FOR'THIS SET OEfDATA Isv2§589733 S o

N

WHEN THERE ARE LESS THAN TWO CONCENTRATIONS AT WHICH. THE
PERCENT DEAD IS BETWEEN 0 AND 100, NEITHER THE MOVING AVERAGE
NOR THE PROBIT. METHOD CAN GIVE ANY STATISTICALLY SOUND RESULTS .

- *************************************************************************
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