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Tank code example

Hatc=-ng success of fathead minnow eggs coantinuously ex-
posed to Acrvlomitrile

entrations of Acryvlonitrile during the 30 dav early
stage study with fathead minnows

locncentratitas of Acrvlenitrile in stock solucio
he 7 dav eariv life stage studv with fathead
ity measurements during the Acryloniteil
tudv with fatherd miunows
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lengths and wet we:ights fathead minnow fry continuocusly
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study  of

con-

(MATT

Taitatain
vloaitrile
methods. “he
0.44 mg/1, 0 36

fry was significantly reduced 1n the

(7.6 mg/l, 1.8 mg/l and 0.86 mg/l) of exposurrs  ta

Growth of the fry, as me:sured by standard lengthk and

was the most seasitive measu-ed parameter ia the Acrvlonitrile
At all concentraticns 20.44 mg/l, there was a siginirficant de-
& growth of the fathead minnows aftar 30 days of exposure. At
dncentration. one of ‘two duplicate exposures showed a

upon growta: therefore a "ne effect" comcentiration

lished. Based on this data. i1t is our Jpiaion that

C for a 30 dav eXposure ot Acrviomitrile ve




INTRODUCTION

lonsanto Chemicai Companv contracrad the Aquatic
sion of Analytical BioChemistry Laboratories, Iac., to -one .

3¢ day early lifs stage fegg-frv) bioassay wwti fathead miznows
(Pimephales promel:s) exposed to Acrvlonitrile. The primarv sbieczive

of the study was to estimate Maximum Acceptable Toxicant Concensriz:on

“2as

(MATC) limits for Acrylonitrile using what is believed to be the most
critical and sensitive life stage (embryo -o the juveniie stage} of the
fathead minnows, (1, 2). This was achieved by measuring the effects of
Acsylonitiile on hatchability, survival, growth, behavior and morphoiog-
ical changes of the embryoes and fry. This is determined by comparison
between the control and exposure concentrations. The study was author-
ized by A. F. Werner, Monsanto Chemical Jvmpany, in a letter d-tad
June 3, 1980 and was conducted from October & to November 10, 1980.

The term Maximum Acceptable Toxicant Concentration {(MATC) {3) as
used in this report is the concentration limit of which the lower wvalue
is the concentration that causes no observable deieterious eifect for
any of the parameters measured during the study. The uppeir wvaliue is th
concentrastion that produces at least one deletericus effect of the
measured parametars (4). A deleterious effect is one that s a sta-
tistically sigmificant (P=0.05) reduction from ths ccntrei for ths
parameter being measured.

METHODS AND MATERIALS

The biological methods used for this early life stage study with
fathead minnow are basically those described in: Recommended Bicassav
Procedure fo- Egg and Fry Stages of Fresh Water Fish (3 and ASTM Stand-
ard Practice for Conducting Texicity Tests on the Early 1:fe Stages of

Fishes (4). The studv was conducted following the methods outlined :1n
ABC Protocol No. 7809, as approved by A. F. Werner. Monsanito cChemical

Companvy.

ish

The fathead minaow eggs used for ¢
were obtained from the U.S.D.I. C(ol:
Research Laboratory in Columbia
than 18 hours oid and froem adul
species using the taxocnomic kevs
head minnow stock culture as well
at 25°C (%2°C) with a 16 hour daviigh
ing, acclimation aud test perioad
of live aewlv hatched brine sarimp
ground commercial JFish food
Lihitum.
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wich rceplicate growth chamb

ers 193

The glass agquaria measured 3% X 30 2
of 24 cm. Each test aguaria was 4
~ion to provide space for twe growih

aach ' &S

30 cm
ivided by 3
chambers which

(aQ

Tt

gessured 23 X 13 X 30 <m and had stainless steel screeniug
aesh) attached to one erd (Figure 1-B). Aerated well water (Tabie
11 was dJelivered to the gl.ass aguaria at an average rate of 100
ml miaute/aguariuym, 1 ameun® which was sufficient to replace the
S liter test volume at least 3.5 cimes ia a 24 hour period. The
fest 3gQuaria were immevsed 1z a circulatiog water bath held at 25°<
2290 ¢ alectrsuical v cantrolled supmersible aeat:ng elements.
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3 rored in the dark 49C. The stock solutioas were
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Angle = 2 arcs:in

~here, N = aumber o 1 i tasted
X aumber zan hatchad or alive.

This was followed bv analysis of variance and a least

difference test.

vivability were not used in any further ANOVA programs so as no:t <o

bias the results. All differences we considered significant at

P=0.05 (95% confidence level).

Test Procedure - Biological

Before initiating the biclogical portion of the study., :the
test solution was allowed to flow through the test aquaria for a
hour equilibration period. The test concentration was confirmed
8as chromatographic analysis before introducing tha =ggs. 2
analytical confirmation {water residue days} were zumbersd
to 35 beginning with the initiation of the studv.

The b.ological phase of the studv was init:aced on
1980, by distributiang 30 randemly selected fathead ainnow
each of two incubator cups per duplicate axposure augar:ia,
€2%s per concentration. Egg mortality, as discerned bv a
THAnge in ¢olotatish, wess recorded daily and dead
to prevent fungal growth. When hatching commenc
percent of embrvos hatching in each incubatien

[+ 5]

W]

daily until hatching was completed. The dats of Sompiets X

designated as “day 0" for growth sampling

The 2ggs were exposed to Acrvlonitrile for
plete hatch date (Table 3). Wwhen hatching was
fry were impartially reduced to four RT2UpPS
growth chamber. Survival was mnenitored at Leis-
inspecting each growth chamber, and “enavioral
were recorded.

From the beginnin
were fed live brine sh
commercial fisa food
All aguaria wers siph
food and any biclow:
screen, At 30 davs




Because the

factor, seria.l
atration were used to estimate all lower

¥at2r quality parimeters o fissolved sxvgea, pH and ammonia
~vere measured on water residue davs J, 1, 3, 10, 15, 20, 30 and 35
juriag the study. Two hundred ailiiliter test water samples,
collected ia 250 wl glass beakers, were taken from the control, low
concentration and highest councentration with surviving eggs or fry.
Jleasurements of these selected parameters were determined with a

Corming pH-millivolt meter and selective ion probes. Temperature
o contrel chamber 3 was monitored continuously using a remote
latinum-resistance sensor and strip chart recorder.

Analysis of all water samples for Acrylonitrile (AN) were
= the

sccomplished by gas-liquid chromatugraphy as outlined 1in
Mensantoe ladustrial chemicals Company procedure entitled. "“Detar-
monat.ien of Acrvieniirile i1n Water Jar Saviroamental Fate Studies. '

“9d wL veilumetr:ic flasks directly from the test agquaria. L£
cecessany, Jdilutions were amade by adding an appropriate aliquot of
Ly .

a

the solution to 100 ml volumetric flask and diluting to volume
with deronized water. For 2n i1nternal standard, 30 ul of 1 1.00
@mg, vl Propioaitrile (PN) stock solution was added to each 100 ml
sample solution for GC anal: :is. > standards were also prepared
i1 this maaner to contain Q0.5 L :

2 T aqurous injectivas of samples aad standards were loae
withia 6 ‘tours of sampling. Between sampling and injection, atil
samries and standards were stored 1a a refrigerator at %-10°C. A
Virtin Model 2179Q  gas chromatograph eguipped with a Thermion-:

Spesizie Jeztestor TS was emploved witi the following parametars:

clumn: 207 X 2 omm 1.0 sta aless steel
Favainyg: 2007120 mesh Porapak 0 (Waters Associates)
tatriar jas. Helium. 30 ml wminute
coluan Temperature: [ (3%C
tujector Temperature 17a°C¢
Detector Temperaturs  130°C
Qetector Settings: DBias Vaoltage  -a
Bead lurrenc 430
Ho Pressars v opsa

[

ch dav s imjectiens by calcu-
ect

s ac

i 3
Ce¥.ative response tactor (RY ftor each standard ag

A Al
3
. . R . ¥ . < il \
[ = . K ' \ - i ’ : 0
— . ' I 0 Rk DR
N . R ' * . . ‘i"'.
. .. < 0, w0 g )




where, C, = concentration of AN iz Hg/ml,
c concentraticn of PN in ug/ml,
AP = height of AN peak,

and AA = height of PN peaks.

1Y
Example calculation of R for 0.1 ug/ml AN standarid,
October 6, 1980, 4:10 p.m.:

- (0.1)(146)

(46)(0.5) - 0-635

R

An average relative response factor (R ) was calculated for each
set of standards by averaging the R oﬁfgined for all stamdards in
that set. The concentrations of AN in the samples were calculated
by using the equation:

- \ . .
CA (Rave)(AA.(CD)(Dllutlon Factor)
(a)

p

where, C_ = concentration of AN in the sample in ug,/ml,
average relative response factor,
peak height of AN,
concent-ition o>f PN in the sample
AT = peak heighl o PN.

R
aye

A

Example .. om0

R o

(0.589 (733 . Siqal.
{1182

L — = 3

Accuracy of the nethod was determined by recoveriss
spiked into control aquarium wa'-v. Analysis of spiking ievels
2.25 ug/ml AN and 4.0 ug, ml AN, an. blind spikes vielded avara

1

recoveries of 106%. 104% and 92.3% respectively

Precision of the method was detarmiged by
fates of the high fortification and treatment
sample day. Precision results are included in the vaw jata.

Because AN residues were
~eagent blank of well water
centration of AN in the cont
be noted that the response
of the standard raange.




These values represented p %, 86%., 90% and 90% of che
somigal values, respeciiv . The Ac*v;onx;r*;e TSEITR —was
analvzed at each water cesidue sample da; sasults tabulated 1a Table
stock &onueqt*at;cn was ; £ the expectad ncminal coancen-
1 the wvolatilitvy o

remained consisten

Low levels of Acrylonitrile were found to be present in tke comtrol
throughout the first ten days of the study. Again, the volatility
compound resulted 1n contamination of the control water due to

on during the dilution cycle. To remedy this situatiocn, the

oi water portion of the diluter face was separated from the toxi-
@ixing area of the proportionmal diluter and the flow splitting box
covered with polyethylene plastic. As a resuit, levels of
Acrvlionitrile in the coatrol water steadily declined from water residue
1 to 20. Levels of Acrvlonitrile in the centrol water remained

! jetectable l1imit from water residue day 20 until termination

quality parameters of dissolved oxvygen, pH and ammonia were

_ow concentration and highest concentration

sn water residue davs O, i, 5. 10, 5, 0, 28, 30

{(Table 6). Tae dissclvea oxvgen concentrations

from 3.4 mg/l to 8.3 mg,/l which represents 64 to 99% saturation

ind was considered adequate for testiag (11). The ammonia concentra-

tions remained constant and coansistent with the control. Temperature.

which was monitored continucusly in growth chamber 3D, did not fluctuate
by more than *1°C in aay 214 hou- period.

Mean percentage hatch 1a the contrel aquaria was 69 while the
sercentages in the exposure aquaria ranged between 46 and 87 (Table 7
and Figure 3). There was 1o apparent difference between the appearance

2ggs and those cooti nuaus‘ exposed o Acrvlomit:zile.
compar.son was used I : parametier oI perden :
an1denco : g arious egg Cups was Qo
tndicator >f

The survivability o £t pianew fry exposed to 0.86 mg/i, 1.3
i.c mg/ 1 vionirtrile was sigaitficaatly lower than the

ter 30 : Tab! Toand Tigure 3). There was no abacrmal

the frv whica 1s an unusual ciarac-

Acrylonttriie. Survival of fathead

N
). 36 mg/l was not significantly 3t-
L concentrations except the control

aliminate disease 1s 3 cause ot
pianow fry was cemoved oa Nevember 6,

for fisease 1nvestigation. Fatho-

t ne Jdiseise was pr=seat.  Resultns of

taded 1a the raw data

: > 25T tanks s composed of four chambers,
with A and B (A3 bewng distinct from C and D (¢D). In
growth, as measured by length and weight between che




conr.s -+ .1 treat:d zquir:ia, a 5.3a3ticant differmica w-s rovealad.
valrs £ dupilcite chambers i3 sii.ed i 11l concensrac s
T Act.y lecrease) z.cwta, 1s measured by stuendara le-erhy andg
we fitt 4 minpnos tov a€tar 30 4. vs o f 24pe:ire {liable 7 and
Hor ~wer, the ana veis of ¢ ulicaca nambers () showed ~o
‘vlonlitr:le 14 uc. sig 1icanti, decroase growth
8). Neuith-r of the above Peowri@ms included the
56 omg/l. .8 mg/l oo~ 3. @g/l in the ~ualvres because

surv. "al at these . T w85 foura fo bae siganificantly

Suvse et to the typical s0al., . & ¢ viriance m ol oned 3! ove,
same prcgyL. s were rim with one m ov brags “he 2.alysi: was run
comparirg the evposure concentrat.oi. *-am  -u. suriicate to oo covLrol
of the aur duplicate. For uxawple, 11 -=.lysiz . ¢ growth va.-ince ;s
measure.. by standrrd leugth, was done CCAPALJING X, uSUXEe COnCen.-ations
of duplicata CD tc the AB control. Ii. tuined out that ' his variat_on
mad= little “iffar=nce in the results as already preserted.

Based on the datz for this 20 aay fathead minnow .airly life sta
study the Maximum Ac-epcabl: Tiwicant Coacentrat.on (MATC)
defined cannot be estimated ¢or Acrylonitrile. But the re:
growth and length analvsis far the L.w coacent~-ticn of 0 34
significant difference in che 5B chambers zad - cign:
in the CD chambers. It is our spinion that the lo
0.34 mg/l1 would be an estimate of the upper limit of ¢
of exposure to Acrylomitrile.

O WM
I @ rmm @

()

@

The study was ~ouducted follnéing the intent ~f the Goeod
Practice Regulations {(13) acd the £ .al repoTE  wxac
Analytical BioChemistry Laboratories' Qu- ity A. ;uraac-

raw data was provided to Monsanto Chemi-a. Compawy, with
at Analytical BioChemistry Laboratories.
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taristics of well water at

Parvameter Concentraticn >
Jissolved JOxvgen 3.2 ppm
pH 8.2
Hardness (CaCQj5) 255 ppm
Alkalimity (CaC0jy) 368 ppm
Conductivity 50 umhos/cm
Total Ammonia (NH;) <0.05 ppm
NO;-N J.15 ppm
Ortho-Phssrhate 0.10 opm
Aluminum <0.01 ppm
Arsenic <0.001 ppm

Cadmium <0.001 ppm

Chromium 0.001 ppm

Lead

Mercury

Nickel

viidividual analvses.




TABIE 2:

Tank code example.

Ezg Cup

——Growth Chamber

Aquaria Number (concentration)

Sample Day 30

—Designates egg cup replicate

Designates growth chamber replicate

Designates .juaria number (concentration)

Day of Study
0, 1, 15, 30, 60

Designates day of study

(These aumbers are not in the code for daily observations.)

Aquaria Identification

Control (1), 2, 3, 4, 5, 6

Growth Chamber

A, B, C, D
Egz Cups
X. Y

(These letters are not in the code after the eggs are removed from cups.)
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stock saiutions duriag the
fathead minnows.

Percent of

wWatar Residue
Nominal Concentritio

Dav/Date

0 (106/6/80) 54

1A (10/7/80)
1B (10/7/80)

10/11/80)
10 (10/16/80)

20 (10/26/80)

Standard Deviation

Nominal Stock Concentratioan = 9.6 mg ‘ml.
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FIGURE 1: Photographs c¢f test system with egg incubation <ZJups aad
growth chambers.
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FIGURE 3: Mean percent egg hatch and mean percent survival o
minnows exposed to Acrvlonitrile.
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FIGURE 5: Mean total wet weight of fathead minnow fry afrer 30 days of
exposure to Acrylonitrile.
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FIGURE 6: A comparison of growth between control and treated groups of
fathead minnows after 30 days of exposure to Acrylomitrile.
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ality Assurance Statement for Fipal Report #25673 entitled, "Early
ife Stage Toxicity of Acrylonitrile to Fathead Minnows (Pimephales

promeias) in a Flow-Through System,” for Ms. A F. Werner, Moasanto
Chemical Company, St. Louis, Missouri.

r

in accerdance with ABC Laboratories intent that all studies con-
ducted by ocur facilities meet or exceed the criteria promulgated by the
Good Laboratory Practice regulations for Non-clinical Laboratory Studies
{21 CFR, Part 58) to assure adherence to protocol specifications and
methods, the above named report was reviewed by a membar of our Quality

Assurance Unit.

In-progress study inspections were conducted on October 3 10, 13,
17, 20. 22, 24, 27, 31 and on November 3, 1980.

A final imspection of all data and records on November 20, 1980,
indicated that the report submitted to you is an accurate reflection of
the studv is i1t was conducted by the Aquatic Toxicology Divisicn of ABC
Laboeratories. Inc.

{f veu should have dny questioas coancerning this statement or the
£ cur Quaiitv Assurance Unit, please contact me at your comn-

A N

{1 / b , ~
[‘Q:?/Y‘\L-s LA ’/(_(-'(ZL /Z//a/i"
~James A. Ault Date

'Quality Assurance Officer
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