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The results of cthe 48 hour static Daphnia magna toxicity study are

sumnarized below.




INTRODUCTTON

This definitive static bioassay was performed at the aquatic bio-
assay  laboratorvy of Analvtical BioClemistry Labor. tories. gc.
Cotumbia, Missouri, for Monsanto <Chemical

Juze 9, 1980. The purpose of this tes:
hour LCs59 levels for Acrylonitrile to
performed using ABC Protocol #7806.

Company, from Jjune 7 r,
was to determine the 24 and 43 -

Dapania magna. The study was

METHODS AND MATERIALS

The procedures for static bioassay, as described ir Standard Meth-
ods for Examimation of Water and Wastewater (1) and Methods of Acute
Toxicity Tests with Fish, Macroinvertebrates and Amphibians (2), were
used in this experiment. The Daphnia magna used in the test were cul-

tured at the ABC facilities. The acult Daphnia were fed a suspension of
trout chow and alfalfa (PR-11) daily until 24 heurs prior teo testing.

The static Daphnia biocassay was conducted in 250 mi glass beakers
containing 200 ml of ABC well water with the chemical characteristics
listed in Table 1. These vessels were kept at 20°C (%] 1). The photo-
pericd was controlled to give 16 hours daylight and 8 hours aightfail.

An initial range finding experiment was conducted using !0 Daphnia
per concentration level. The range was fcund by beginning at 0.01 mgs 1l
and increasing the amount of test material by a factor of 19 unt

until a
toxic level was found. Once this level had been determined, five con-
centrations in duplicate of the test compound with ten Daphnia {first
instar less than 24 hours old) per beaker were selacted for their re-
spective bicassay. These concentrations were a logarithmic series
ranging from 3.2 to 32 mg/1.

The Acrvlonitrile standard was received on Mav 15, 19820, is a clear
s2iuid and was stored at room temperature. Test corcentrations wars
ore d bazed on total ccmpound received. All standard weighits aad
i1 as can be found in Appendix I. Deionized water was used <a the

ioa of ail working stock solutionms.

RESULTS

Table 2 presents the predicted LC3, values and 95% coq
lntervals for Acrylonitrils. These values were obtaized bv empiav:
computarized LC54 program ieveloped bv Stephan et. al. HE R
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The study was conducted
ractice Regulations (3) apd i cep
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TABLE 2

The Acuta Toxicity of Acrylonitrile

te Daphnia Mmagna

LC 50 (msll 1 )
Compound 24 hours 48 hours

22 (18-32)*

Acrylonitrile

*95% confidence interval (6).

NOTE: The LCsg values presented above were the results of a
computarized program (6) performing the following statistical
tests: binomial, moving average and probit tests. The re-
sults from the moving average or probit tests will be used

1
when there are two or more partial mortalities. If there is
Dot more than one partial mortality, the results from the

binomial test will be recorded.




TABLE 3

Rates and water Quality

[

¢ hours +8 hours
n

D.0.* 3R . Db.o.*
ag/l ' mg/l  pH**
3.3 7 8.6 8.

8. ¢

concentrations - Dissolved Oxvgen System (YST Model 54).
Probe (Jrion Model 91-C6) used with an Extech Model 671 pH and mV mecer.

TTrAmmontia

on¢s2ntrations - Ammonia Probe (Extech Model 8002-8) used with an Extach Model o

<
i
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APPENDIX I
RAW DATA
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MFITHFR THF 2INMWIAL TFST NCR THE MOVING AUFPAGF MEFTHOD CAN
FIUFR ANY RFSULTS FOP TSMIS DATA SFT. FITHFR TYF WIAYEST
CONCFENTSATI AN WILLFD LFSS TWay S@ PFRCENT QR TWF LOJFST KILLED
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USTNG NIMBER ALIUF [NSTFAR OF NI™MAarp F"FAD.
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A AND 180, THF 2RORIT METHOD CANNOT 31VUF avy
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Laboratory:

: Analytical BicCheni

' Test Species: . Aguatic Toxicolcgy Di
7200 ABC Lane,
Colaumbia, ¥OC

Test Material:

'*"tiiii...t‘.'*ﬁ.".i*""t"‘i‘."tﬁiitttitﬁtt't*ttt't*tl‘.it‘.tt..tt.t.:.
NG . \J'™mB TR NUMB FR FFRCFNT RINCMIAL .
FX2OSFD DFap DFAD PEOR L (EFIAFINT)
3» o0 o@ 100 Q.S3A7431RAAR2SF-a5
IR 20 4 20 +S9AR966ARALSAL
10 on a a 9.536743164A62SF-7S
5.6 20 1 s 2.0M2716AKLASRIF~A3
1.2 on a 9.536743164A625F-A%

THF RINMIAL TFST SHOW3 THAT IR AND 32 CAN RF

USFD AS STATISTICALLY SOUND CONSFRVATIVF 93 PFRCENT
CONFIDFNCF LIMITS SINCF THWFE ACTUAL CONFIDFNCE LFVFL
ASSOCIATFD WITH THFSF LIMITS IS 90.4R0QAARNA2A12S PFRCENT.

AN APPROXIMATE LCSA FOR TH1S SFT OF DATA 1S 21.5257273A5273

THE MOUINR AUVFRPAGF MFTHOAD CANNOT 8F USFD WITH THIS SFT

OF DATA RECAUSF NO SPAN VHICH PRODUCFS MOVING AUFRAGFE ANGLES
THAT RRACKET 45 DFGRFFS ALSO USFS T#0 PERCENT DFAD RETWEEN

A AND 1A7 PFECFNT.

~«=--=--~-RFSULTS CALCULATES USING THE PRORIT MFTHOD
ITFRATI ONS 3 o GOODNESS OF FIT PROPARILITY
1o B.28R4417307513 24.5552457122239 2

A PFCRARILITY OF M MFANS TYAT IT 1S LFSS TUAN A.001
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ANALYTICAL 310 CHEMISTRY LABCRATCRIES, NC
£ 0. Box 1097 « Columtia, MO 65205 ¢ (314} 174.8573

February 27, 1979

ANALYSIS RESULTS FOR:

Aquatic Toxicolcgy Department
ABC Labs

P.O. Box 107
Columbia, MO 65205

ab No.: 23168-1 23168-2

Customer ID.: Fish Food

Well Water

parts per billion Nanograms/liiter

DDVE: 250
<1lo

<lo

< 40

<20




PO*Bot 1097 e Columbia Mo §570Y (3'3; 47z u5Tg

DT + Vn‘abolites <o <o <2
-0OE < < <
'-DDL <1 (@l <1
L'-DDT <2 <> <2
<> <z <2
<2 <2 <2
<2 . <2
<9. <0. «
<o, 2
<o.
<8
<350
<30
<30
<30
<30
<30
Nn_37
!
cates less than, if present at all.
irsrg re2ssonse u.,s‘--\-od at retention time
G"eeaord ng to dieihyl hesylphthalate.
" Occlu b) DEZXP response.

\ | t —
= R — e L . _uar haes =
NONIONIC CHLORINAT%U)HYDROCARBON RESIDUE 4NALYSIS
FOR: ABC Aquatic Toxacology
Lab No. 25107 25126-1:* 25126-2=
Customer I.D. Well Water Recon Water DI Water
2/6/80 2/8/80 2/8/80
Comoound Nanograms/liter
gHC <0.4 . 0.4 <o. ‘
a3SHC <0. 4 . 0.43 <o0.
SBHC <0. ~ <0.4 <o.
XZ2HC <o. - <0.4 <0.
oBHC <0. <0.4 <90.
Chiordane 7.3 6.
Heptachlor ‘. <0. <0.4 <0.
Heotachlor Eooxzde <o0. ——— <0,
2ChlAar"dzna R 7. 7.3 6. .
£ lorcane <o. <0.8 <0.
fveon Unlorcdane <32 <2 <2
Dieldrin + Aldrin <) <1 <1
2l1drin <0 <9 <o.4
Dieldrin (1 <1 <1
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jlonsanto

MONSANTO INDUSTRIAL CHEMICALS CO.
800 N. Lindbaergn Scoutevarg

St Louts. Missour 53166

Phone: 314! 534 -'000

May 2, 1980

Mr. Alan Forbis

dnalytical Biochemistry Laboratories
P. 0. Box 1097

Columbia, MO 65205

Jear Alan:

I would like to authorize the studies outlined on Page 1
o7 vour proposal B216 for acrylonitrile. This will
include 96 hour acute statics on bluegill and rainbow trout
(Protocol #7601), a 48 hour acute static using daphnids
(Protocol #7806) and a time independent flow-through szudy
using bluegill (Protocol #7807).

A "cold" sample of acrylonitrile will be shipped directly
o "Hu from our Texas facility and should arrive shortly.
The 14C—acrylonitrile will be shipped to vou from here
after characterization; hopefully this will be in the next
wo weeks.

forvard rour cost estimates for equipping the 7
h chambers to minimize and contain any volatiles.

7ou have any questicns, don't hesitate to

Sincerely,

S;:ﬂﬁf\- xm)t~ﬁ-“"

A. F. Werner

3 AL 0t Morsanio JomDany




ABC PROTCCOL NO. 7896
(Revised May 22, 1980Q)

STATIC BIOASSAY PRCCEDURE FOR DETERMINING THE ACUTE TOXICITY
OF CHEMICAL SUBSTANCES TO DAPHNIA MAGNA




INTRODUCTION

Aquatic toxicity tests have been used eilteasively
sessment of the envircumental effects of chemical
Indeed, aquatic bicassays are required by federal laws
Toxic Substances Control Act (1), FIFRA (2), and the
Act of 1977 (3). With the testing guidelines for these i:
mind, as well as FDA's Good Laboratory Practire {legulations (<
which complement them, Analytical BicChemistry Laboratories, Inc.
has prepared the following protocol. The static biocassay method
presented here was patterned after procedures that were formulatad
by the U. S. Envircnmental Protection Agency (S), American Public
Health Association (6), and the American Society for Testing and
Materials (7).

OBJECTIVES

The primary objective of the toxicity test described Lerein 1s
to evaluate the acute toxicity of a chemical substance %o Dapha:a
magna under static conditioms. This is achieved by determining
LCso levels of the toxicant during a +3 hour exposure period. An
LCs¢ is the approximate concentration of the test material that
produces 50 percent mortality of test daphnids after prescribed
intervals. The method is designed to wield LCgq values following
24 and 48 hours of exposure.

TESTING FACILITY

The study will be conducted by the Aquatic Toxicologv Division
of Analytical BioChemistry Laboratories, Inc., 7200 East ARC Lane.
P. 0. Box 1097, Columbia, Missouri 63205

RANGE-FINDING STUDY

4.1 General. For most chemical substances,
toxic level to aquatic organisms is not known_
mation is essential berfore a definitive toxicitv
ducted, ABC routinely performs range-finding
dDicassays with daphnids. The informatiom derived

itive bicassay described in section 5.0.
4.2 Test Daphnids. 7T 3N of Daphni2 @magos w
tained from an in-house cuilt
a controlled temperaturs are:
tie same temperature used
ag period, they wiil
3%,  TFirst-iastar daph
25t:iaz nd will net

i
£

\
-
L

t Systom.
beakers




phvsicay

S
werghts and dilut:o
furnisized in the £}

-finding procedurs

4.5.1 Test daphnids will he selected from a sub-culture of
first-instar (<24 hours old) individuals.

4.5.2 The range-finding test will be inmitiated
of fivs ta ten daphnids to at least three
couceatrations, usually spaced by a factor or
laphnids «ill be piaced ia the test champers bv
ndom  assignment within 10 @inutes after solution greparatcions.
tortial texicant concen Taticms most often used are
mg, 1. Numerous stacic bv ABC have shown thar
percentage of the ceompounds tested have aquatic
hich fall within this range.

After 24 hours of @xpesure, the test chambers wili be
rtality aad/or adverse behavioral effects. A record
itained of wortality and abnormal behavior at esch
Dependent upon this observatiocn, additicnal
aticas may be added ac levels above or below the 1in
rations. This procedure will be tollowed wuntil a
is Jdetermiged. For example, 1f the 24 hour exposurse
i mortality, new solutions will be prepared at a
the lowest imitial sopcentration sacil no mertaiisv
mortality is reached. [on the coaverse srtuatien,
L5 observed after 24 hours. new solutions w 11l &4e
*WLratloms spacad by a factor of 10 ibove the highest in:
until mortality 1is gmoted. {r this Tanoer, a hrackee
the toxic range of the compouad.

test will be conducted

duration dependent doon

tasted [0 most cases,
LaXidanl c¢sicentritions 1s




DEFINITIVE STUDY

5.1 Geperal. Following the preliminary
discussed in section 4.0, the definitive test will
the procedures described below. Test-specific informatien
ing cthe spoamsor, test matsrial, proposed studv dates, study
nel and study approvals will be included in section 8.0 at the time
of protocol approval.

5.2 Test Daphnids. Aspects concerning the culture and accli-
mat:.on of test daphnids will be the same as discussed in section
4.2.

5.3 Test System. The test system for the definitive stuavy
will be the same as outlined in section 4.3.

5.4 Test Material. Specific informatior regarding the test
material is to be supplied by the spomsor and will be addressed in
section 8.3 at the time of protocol approval.

5.5 Test Procedure-Biological. The bhasic test procedure for
the Jefinitive bioassay will De as follows:

5.5.1 Test daphnids will be selected from a sub-culturs of
first instat (<24 hours old) individuals.

5.5.2 The definitive test will be initiated by exposi
test daphnids to at least 5 toxicant concentrations and a dilut
water control. The test will he conducted using duplicate beak
per concentratiom, with 10 daphnids per beaker. The test
trations used will be based upon the results of the rapge-
test and will be selected from one of the logarithmic seriss
sented in Table 1. The exact coancentraticns to be used wil)
addressad in section 8.4 at the time of protocol approval.
solvent Is used in the preparation of test solviions, =he
chamber will receive an aliquot of the solvent eguivalent
highest amount used in the tast chambers. The test OTZAnIsMEs Wi
te placed ia the test <chambers Dy stratified raccom assiginme
witdin 30 minutes aftar solution preparatioans.

k]

a

Q

kS
s

5.5.3 As altermate test desigas, sia
chambers coataining 10 Jdichnids each mav de
by the spoasor.

53.3.4 The
or adverse behavior:
wiil be remcved
mortaliny H {




medium and low toxicant concentrations (S).
in the study dissolved oxvgen levels are observed
roachiag 30 perceat satura
£ suthorization %o rfici ; the
the scudy.
ing sectian

5.7 Anaivsis of Results. The results of the definitive study
#ill be statistically apmalvzed for 24 and 48 hour LC59 values and
their corresponding 95 percent confidence limits. These values
will be determined by an LCs; computer program developed by Stephan
et. 3l. (11) or by manual methods described by Litchfield-Wilcoxon

{3} and Stephan (10).

3.8 Report. A final report of the definitive study will be
submitted to the studv spomsor and will include the following. A
draft of the finma. repcrt will be submitted for sponsor review if
s¢ rzquested at an additional charge.

3.8.1 Study dates of both preliminary and aefinitive chases.

3.8.2 Qbjectives and cest methods.
3.8. Reference to the statistical methods used for data
313lySLis.

8. iption of test material (date of receipt, storage
ien ity, paysicai characteristics. and method of prepar-
st ions).

<8

3
t
e

i
t
test design.

the data analysis, mortality observations

water quaiity.
.on of raw data.
LiST a0d signatures of scudvy personnel.

Statement bv ABC's CQuali Assurance Unit.

generited 1n the
rovided to the scudy
copr oi tae Jdaca

protocel are decmed




necessary, a writtem statement of any changes and reason(s) pro-
posed by the study spoasor or ABC will be submitted to the other
party. All agreed changes will be expressed in writing, signed aad
dated by the sponsor's study director. The signed changes will be
appended to the protccsl and included with the figpal report.

SPONSOR_AUTHORIZATIONS DURING THE STUDY

Should a problem develop while the study is in progress, ABC
will notify the study director within 24 hours. The problem and
suggested test modifications will be discussed by telephone. ABC
will proceed with the changes felt necessary upon the verbal au-
thorization of the study director. A letter for written authoriza-
tion will then be submitted by ABC to the study director and han-
dled in the same manner discussed in section 6.0.

TEST-SPECIFIC INFORMATION

8.1 General. The following items will be addressed for each
static bioassay. This information is necessary to be in compliance
with Good Laboratory Practice Regulations (4). Sections 8.2 and

8.3 are to be completed by the study sponsor. Sections 8.4, 8.5
and 8.6 will be completed by ABC.




Study Sponsor:

Company Monsanto

.2.3  Study Director (Coordinator)

Werner Study Direc*tor
Title

Test Material:

Name Acrvlontrile

Code Number

Physical Descripticn Clear ligu:id
Purity Q_—,\F\&Mg.g
Stability “'L moenths iF ?gg‘ we tha oka——/L

Recommended Solvent H, 0

Water Selubility 23%

Handling Precautions

oncentrations:

ive Concentrations

Provesed startiag date of definitive s:udy

roposed compietion date of definitive study ©




8.6 ABC Study Personnel:

8.6.1 Study Director

Alan D. Forbis Aguatic Super-isor
Name Title

8.6.2 Principal Investigator

Paul Boudreau Biologist
Name Title

8.6.3 Quality Assurance Officer

James A. Ault Quality- Assurance Qfficer

Name Title

8.7 Protocol Approvals. The following is to be signed by the
appropriate study personnel:

8.7.1 Sponsor's Study Director

Snvirnmends %J‘s /30/80

Name . Title Date

8.7.2 ABC's Study Director

A‘g %’A 4«‘%\4‘:& 5/3Q7
Name Tifle Date

8.7.3 ABC's Laboratory Director

\ .") ;7
_é:} /_;"fm%\ Takl T -
7 Nl Title




Guide to selecticm of experimental concentrations
based on progressive bisection of intervals on
logarithmic scale.

Col. 2
i0.0




Cadmium : <0.001 ppm

Chromium 0.001 ppm

]
TABLE 2: Chemical characteristics of well water at
ABC's Aquatic Bioassay Laboratory.
Parameters Concentration .
Dissolved Oxygen 9.3 ppm
pH 8.2
Hardness (CaC0,) 255 ppm
Alkalinity (CaCO3) 368 ppm
Conductivity 50 pqpos/cm
Total Ammonia (NHj) _ <0.05 ppm
NO3-N 0.15 ppm
Ortho-Phosphate 0.10 ppm
Aluminum <0.01 ppm
Arsenic <0.001 ppm
Cobalt

Mercury

Nickel

Zinc

Measured organophosphorus
pesticides

deasur=d ovrgapochlorine
pesticides plus PCR's

ndividual analyses for these parameters will
included in the final report of the study.
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