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Terdedis for Toxiciivy Testa wity Aquatic Jrganisas
Mrmetsrs of lemperature, Jdissoived IXVRen, pH sad immonis were wegs-

ured tAroughout the test and were withia acceptadble limits.

"ATAT La e

As a2 quality check, the fathead ™Aooy were challenged wvith g
teference compowad, Antimycia A. The obgerved % hour LCq; 2nd 95%
coafidence limits (C.{.) were wvithin the 953 ccafideace limits reporta-d
ia the l:terature (2), indicatiag ths: the fish were 1n good condition.

The results of the four day static fish toxic:ty study usiag fat-
de3d mimmows are summarized Delow. The 24 and 48 Bour LCg, values were
alse determioed and are gi1ves ia Tabie 2.

-dour L{SQ
. Lompomad SN 6.2 ) WA
Mryiomrtoile 1% =g !
{12-19 mg 1}

Astimycia A Q.00C0 12 mp i
(0.0000)4-0.0000<. ) ag; !

Also, t3¢ resuits 1ndicated 4 M bomwr, 20 observed effmct (one ro-
lratice of 3.6 syg/}.




INTRODUCTION

This static bioassay was eriormed it the aquat:c Y10ass5ay ladora-
tovy of Analytical BioChemistcy Laboratocies, Iac., Coluabia, Misssur:,
Loc Monsanto [adustrial Chemicals Co., from June 16 to June 20, 1983, as
authorized in a letter from MNomsanto Chemicals Co. on May 2, 1980
(Appendix I). The purpose of this test was to determiae the 24, 48 and
%6 lLour LICgo levels for Acrylomitrile to fathead aminnows (Pimephales
promelas). A prelimipsry range~-finding study was c.aducted from Jupe 11
to June 13, 1980, to determine the coaceatration range for the defin.-
tive bioassay. The study wvas performed following the procedures out-
lined in ABC Protocol Number 7601 (Appendix 1), as approved by Ms. a. F.
Werner, Monsanto Chemicals Co., on June 16, 1980.

METHODS AND MATERIALS

The procedures for static biocassay, as described in Standard Meth-
ods for Ezamination of Water aad Was*ewater (3) asd Methods of Acut.
Toxicity Tests with Fish, Macroimvertebrates and ibiaas (1), wvere
used in this experimeat. The fathead sinmovs used in the test wvere
obtained from Fattig Fish Hatchery ia Brady, Nebrasks. The fish vere
identified to species using the taxosomic Reys developed by Eddy (4).
All test fish were beld in culture tanks om a 16 bhour daylight photo-
period and observed for at least fourteenm days prior to testing. Fish
culture techaiques used were basically those described by Braula et. al.
(5). A daily record of fish observatioas duriag the bdoldiag period,
slong with prophylactic and therapeutic disesse treatmeats, is included
in Appendiz I. During this period, the fish received 3 standard commer-
cial fish food (Rangen's) daily wmtil 48 hours prior to testiag at vhich
time feeding was discontinwed. The fathead minaows used for this experi-
3eat 3ad 3 oean wveight of 0.21 3 and a mean standard length of 24.3 mn.
Yeight aad lengtd seasurements vere sade sn the coatrol group of fish it
the termination of the test aad are included in Appendix I.

The atatic fish Ddicassay vas conducted in five 28llon glass vessels
containiag 13 liters of soft reconsituted vater composed of the follow-
tng ccmpounds in the amounts stated per liter of deicnized water:

43 ag NalicO,
20 ag CaSO.
30 g MgS0,
2 »g XC1

The vater parameters of tdis dilution water were, dissolved oxygen:
9.0 23/!; pH: 7.0; total bardness: A4S mg/l CaCOy; and total alXalia-
ity: 35 eg/l CaC0j;. The vell vater source from wvhich tais dalation
¥ater was prepared had the characteristicy shown ia Tadle 1.

Thete vessels wers Iept in a watar datd at 22°C (£1.0). The tey:
fish vere acclisatad to the dilutizn water and test temperature and heilt
vitiout food 43 lours prior to testiag.




A 48 hour range-findiag test wias conducted to letermine the ¢ncen-
toaition range for the iefiartive study. The prelimrnary test (anc=nt -
1i00s were set ot 3. oand Se wg /. Based on the rssults At prelimiaers
lesting. {ive concentrations of the test compeund, rang.axz a1 .-
rithmi - series from 5.0 to Jo mg/', with toa fish per concentralian eere
selected for definitive broassay. The fish were added to the test
chamvers by random assignment within 30 ainutes after addition of tuxi-

cant aliquots.

The Acrylonitrile standard was received on Mavy 1S, 1980, n good
condition. The sample upon receipt was observed to be a clear liqurd
and was stored at room temperature (20°C). Sample purity was -49%.
Test concentrations were prepared bascd on the total compound. The test
concentrations were obtained ov trapsferring app- sriate aiiquots of a
vorking solutiom directly to the test chambers. T[he working selution
w3s prepared n deionized water. All standard weights and dilution
values are listed :1n Appendix [.

RESULTS

Tabie I presents the predicted LCso values and 95% coafidence in-
tervals for Acrylomitrile and the refereance test against Antimvcio A, a
piscicide. These values were obtained Dy employing a computerized LCq,
program developed by Stephan et. al. (10). Mcrtality rages. test con-
centrations and water quality data are preseanted in Table 3.

The dissclved oxygen concentration which staycd between 40 ind [00%
saturatiocn was considered adequate for testing. The pH values remained
ceasistent with the control throughout the striy. The ammon:ia concen-
trations were beiow the toxic limit (7).

The study was conducted following the iateat of the Good Laboratore
Practice Reguiitions (8) and the finai report vas reviewed by Anmalyt:cal
BioChew:istry Laboratories' Gauality Asaurance Unit.  All raw
tata was provided to Monsanto Iadustrial Chemicals Co., with a4 copy
cetained at Analytical BioChewmistry Laborataries.




TABLE !

Chemical Characteristics af we'l water at

A3C's Aquatic Biocassay laboratory

2arameier Concentration

Dissol\ ~d Oxygen 9.3 ppm
pH 8.2
Rardness (CaCO4) 255 ppa
Alxaliniiy (CaCO,) pp®
Conductivit:

Total Ammca.: (NH4)

NOy-N

Ortho-Phosphate

Aluwmisum

Arsenic

Cadmium

Chromim

Cobalt

Copper

lron

Lead

Mercury

Nickel

2inc

Measursd orjancphosphorus
sestaicides

Measucesd organcuihiviine
pesticides plus FC3's

35ee appendix for iadividual Inalyses




TABLE 2

The Acute Toxicity of Acrylomitrile and Antimycin A
to Fathead Minnows (Pimenlales promelas)*

LCso in wmitligrams/l:ter [ppam)

Compound 48 hours

22
(10-32)

Acryvionitrile

Antimycin AV . S Q.C0003°7
{9.0060024-2.00007%)

*Sioassay as comducted at 22°C (21.0), mean weight and length, 0.21 g and 24.3 wm.

*43%) confideacs iate:=al.

Htintimycia A standard obtained from Sigma Chemical Cogpany, Type 11D, crvstalline,

Lo




TABLE 2

Acute Toxicity of Acryloritrile and Aatiwycin A

to Fathead Ninmows (Pimephales promelas)*

ICgo in milligrams/liter (ppm)

48 hours 96 hours

2 13
(10-32) (12-19)

0.9200037 0.000032
(0.000024-0.00027%) (0.000024-9.000042)

0), sean weight and leagth, 0.21 g and 24.8 mu.

on Signa Chemical Compasy, Type III, crystallise, Lot 125C-0152.




TABLE 1t

Mortality Rates and water Qua'i:y Me.surements Juring toe Acute To

Test of Acryloamitriie to Fathead Minnows (Pisephales prowelas

Water Quality

Jerceant
Mortality Hours 48 hours
gl NH 5 % Tewp . D.g.x
i Ccattntniia_n 48 eg/l °C g/l pH**

Ceomtrol Q ; . . <Q.1Q 7.5

5.8 ( . . <g.10 T.h

*Dissclved oxygen concentrations - Dissolved Oxygen Probe (Y31 Model 54).

**pd - pH Probe (Orion Model 31-06) ised with in Extech Model 67' pH and sV meter

**Tota]l aemon:ia concentratisas - Ammeais Probe {Extech Nodei S5G0Z-8) used with 1o Extech Yo




TABLE 3

Water Quality Me.surements During the Acute Toxicity
gitrile to Fathead Minoows (Pimephales promelas)

Water Quality

48 hours 96 hours
*

* Nig** Temp. D.C.* M, ** Teap. D0.0.
_ pi* =g/t @ °C og/l pl** wg/l @ °C
6.6

21 7.5 6.6

5.6 21 7.6 6.6

xygen Prode (YSI Model 54).
an Extech Model 671 pll and oV u:ter.
e (Extech Model 8002-8) used vith an Extech Model 571 pH and aV meter.
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Berger, B. L., R. E. Lennon :0d J. W. Hogan. 1969. Laboratory
Studies on Antimycin A as a fish toxicant. U. §. Department of
[aterior, I[nvestigations in Fish Controi No. 26. 21} P

American Public Health Assaciation. 1975. Standard Mechods for
the Exam.qation of Valer and Wastewate:. lé4th ed. Washingtoa, DC.
1193 p.

Eddy, Samsmel. 1969. The Freshwater Fishes. 2nd ed. W. C. 8rown
Compaany. Duougue . (R 2%6 3.

Brauhr .. .. and 7 & Schoetiger 1975, Acguisition aad Zulture
of lescssch fisk Her how Troul, ¥ortzad Ningows. (Danae! Cief ...
& & Bluegilis. Twrscommens 2l Proteoii e L v : i~m " a0
seaych Sey.vs EFA-660/1~. A L I

Licehfie® I T T a0 L T ugd cavo. “3. A Sisplified Method
of Ev..ustisg Dos: Zffect Expec.aswts.  Jfoor. Phe-m. Exp. Ther.
6. %113,

National Acadewy of Sciences. 1971 vYater Quality Criteria, 1972.
U. 5. Department of Commerce, P3-236 139. 592 -.

Food and Drug Administratioa. Reguiations for Good Labaratory
Practice 1o Nou-Clinical Animal Studies. 21 CFR Parc S8
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F. L. Mayer and J. L. Namelick (eds.). Aquatic Toxicology and
Hazard Evaluaticns. AST™ Special Techniuzl Publication 634 ASTM.
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Quality Assurance Statemeat for final rceport #2555% entitled. TAcute
Toxicity of Acrylonitrile to Fathead Minncws (Pimephales promelas',” for
Ms. A. F. Vecner, Monsanto I[adustrial Chemicals Co., St. Louss,
Missouri.

In accordance with ABC Laboratories intent that all studies con-
ducted at our facilitie: are designed and functioa in coanformance with
good laboratory practice regulations and the protocols for iandividual
laboratory studies, sa inspectioa of the fimal report for Acrylomitrile
vas conducted and fouad to be in an acceptadle form by a member of our
Quality Assurance Unit. Aa inspection of the daily msortality rate of the
test orgsaisms prior to the imitiation of the study indicated they wvere
in good health and should not bias the observed mortality in the study.
A finsl inspectiom of all data and records oa June 23, 1980, indicated
that the report submitted to you is anm accurate reflection of the study
as it wvas coaducted by ABC Laboratories.

Should you have any questions relating to the information provided
in this statement or the functiom of our Quality Assuraance Lait, please
contact se at your comvenience.

Og eus A J«.d&_“ é- PR W@

s A. Ault Date
Quality Assuraace Officer
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~ St o ANALYTTCAL BIOTHEMISTRY LABS

Aquatic Toxicology Division “
Qt.\\w\ ACUTE TOXICITY BIOASSAY
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Test Mdterldl:_&‘&l‘@'\ff‘ri-'m Laboratory:
~ st Species: %gd: PN Ape Analytical Rioihemistr:

" Aguatic Taowico!
uab No.: 2 §854~  Exposure Period: 22 s 7200 ABC Lane

Columbia, MC
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U5y COMPUTER ANALYSTS DATA SHFET
_ACUTE TGXICITY BIOASSAY
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LCsg COMPUTER ANALYSIS DATA SHEET
4]

Test Species: - Analygxcal gxcrhemistry Lab:s
] p aQ N arg D Aquatic Toxicolecgy Civision

ab No.: 2556£ Exposure Period:’_‘te hees 7200 ABC Lane, P.0Q. Box 1097

Columbia, MO 65208
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Msthod Reported:
Mmial OMoving Average Probi
NOTE: Method selected is that which gives the narrowest confidence limits

LCgg.

sg analysis performed by a computerized LCyg program developed by Stephan, C.L.,
A, Busch, R, Smith, J. Burke and R.W. Andrew. 1378. A computer program for
lculating an LCsg. U.S. Environmental Protection Agency, btuluth, Minnescta,

~publication manusgript, August 1978.
by Ml s Date: gaiee




vaFs

Test Material: QCer. ‘-}'\'..Q_Q Laberatory:

Analytical BioChemistry Labs
Test Species: o . . A
es P E}—‘ga‘( M. ning Aquatic Toxicology Division

b No.: 280&l,  Exposure Period: 24w 7200 ARC Lane, P.O. 3cx 1637

Columbia, MO 65205
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- Preparation of Concentrated Working Standard
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