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Reobert H. Brink

Executive Secrecary

TSCA Inte>acgency Testing Committee
TS-792

Environmertal Protection Agency
401 M Street, SW

washingcon, D.C. 20460
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Acrylonitrile

Dear Mr. Brink:

Pursuant to our several telcphone
four
beiieve will be »f inte:rest to vou and the

are, as promised. enclosing hercwith

studies are as followvs:

Acu® v Toxicity £ Acrylonitrile

3
L e
Misnows (Pimepihales promelas)

2. Acute Toxicity of Acrvionitrile

Trout (salmo gairdne. 1)

conversations
studies whicth
Committee.

to Fathead

to Rainbow

3. Actutre Toxicity of Acry. mitrile to Dapnnia
magna

Toxic.ty of acrylonitrile *o

mephales promeias) in a Flow-

Trea

we
we
se




HADLEY 8 MCXENNA

Ropert H. Brink .
June 26, 1987
Page 2 -
)
-
The foregoing data are the only pieces of information ," o
about the ecological effects of acrylonitrile we know art v
present to be in existence and not referenced in *he <
Agency's Health Assessnient Document for Acrylonitrile. ﬁg@'
If we can be of any further assistaznce tc you or ttre )
Comnmittee with regard to acrylonitrile. please do not heci- -
tate tc let us know. u:«
Very truly yours, St
\ o T -
g(mk Ay 1 -
Joseph E. Hadigy., 7Tr. i .
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SUMMARY
The acute toxicity of Acryloditrile to fathead minnows (Pimephales

gromela:) was assessed using the methods outlined by the Committez on
Methods for Toxicity Tlests with Aquatic Organisms {(1). Water quality
parameters of temperature, dissolved oxygen, pH and ammonia were meas-
ured throughout the tezt and were within acceptable limits.

As a quali.y check, the fathes? mianows were challenged¢ with a
en-= compound, Antimvcin A. The observadi 26 hour LCeo ard 5%
£i ce limits (C.I.) weie wit.iz the 95% conf deuce limits renoricd
he literature (2), iadicating that the 7 sh wore in good coaait’on

= results o. the 1ou g e~ toxici*v s:.1ny using fat-
Lead minop~ : gre summarized Telow The 24 and 48 hour LCgg <alics were
F ol

o decermined anl are giv

96~hour LCgq
(y5% C.1.) N

e AU
Acrylenitrile 15 mg/1
(i2-19 mg/l)
AntimyTia A 0.000032 mg/1
{0.000024-0.000042) mg/l

Also the results iadicated a 96 hour, nc observed effect concen-

tration of .6 mg/l.



INTRODUCTION

This static bioassay was performed at the aquatic bioassay labora-
tory of Analytical BioChemistry Laboratories, Inc., Columbia, Missouri,
for Monsanto Indusirinl Chemicals Co., from June 16 to June 20, 1980, as
authorized in a letter f[:om Monsanto Caemicals Co. on May 2, 1980
(Appendix I). The purpose of this test was to determine the 24, 48 and
96 hour LCgy levels for Acrylonitrile to fathead minnows (Pimephaies
promelas). A preliminary range-fi.ding :*udy was conducted from June 11
to June 13, 1980, to determin~ the concentrition range for the defini-
tive bioassay. The studv was performed following the procedures out-
lined in ABC Protocsl Number 7601 (Aopendix I}, :s approved by Ms A. F.
Werner, Monsant: Chemicals To., on June 16, 1980.

METHODS AND MATERIALS

The procedures for static bicassay, as described in Standard Heth-
ods for Examination of Water and Wastewater (3) and Methods of Acute
Toxicity Tests with Fish, Macroinvertebrates and Amphibiaas (1), weve
used in this experiment. The fathead minnows used in the test were
obtained from Fattig Fish Hatchery in Brady, Nebraska. The fish were
identified to species using the taxoacmic keys developed by Eddy (4.
All test fish were held in culture tanks can a 16 hour daylight photo-
period and observed for at least fourteen days prior to testing. Fish
culture techniques used were basically those described by Braubn et. al.
(5). A Jdaily record of fish observations during the holding period,
along with prophylactic and therapeutic disease treatments, is included
in Appendix I. During this period, the fish received a standard commer-
cial fish food (Rangen's) daily until 48 hours prior to testing at which
time feeding was discontinued. The fathead minnows used for this experi-
ment had a mean weight of 0.21 g and a mean standard length of 24.8 mm.
Weight and length measurements were made on the control group of fish at
the termination of the test and are included in Appendix I.

The static fish bioassay was cunducted in five gallon glass vessels
containing 15 liters of soft reconsituted water composed of the follow-
ing compounds in the amounts stated per liter of deionized water:

48 og NaHCO,
30 mg CaSQC4

30 mg MgSO,

2 mg KCi

The water parameters of this dilution water were, disselvad oxygen:
9.0 mg/l; pH: 7.0; total hardness: 45 mg/l Cu«COs; and tot.l alkalin-
ity: 35 mg/l CaCOa The well water source from which this dilution
water was prepared had the characteristics shown iun Tabie 1.

These vessels were kept in a water bath at ‘2 C (£1.0). Tie test

fish were acclimated to the dilution water and te emperature and held
without food 48 hours prior *o testing.

[




A «8 hour raage-tinding test was conducted to determine the concen-
tration raage for the definitive stndy. The preliminary test concentra-
tions were set at 5.6 and 56 ag/l. Based on the results of preliminary
testing, {ive cocccentrations of the test compound, ranging in a loga-
rithmic series from 5.6 to 56 mg/l, with tea fish per concentration were
sejected for definitive bicassay. The fish were added to tre test
chawmbers by random assignment within 30 minutes after adali:on of toxi-
cant aliquots.

The Accylenitrile standard was received on iMay 15, 1980, in good
ccnditien.  The sample upon receipt was observed to be a clear liquid
and was stor:d at room temperature (20°C). Sample purity was ~99%
Test concentrat:ons were prepared bazed on the to*al compound. The test
c.acertTations w re odtain:d % transfercing :omropriate aliqints st a
wer¥ing sciuticn dirac ~0 the test chaw.2rs. The . rking -olution

w ater. All standard - -ights and dilulwon
valnes ar= listed io Appradix T

i1
was rrepared .n del

RESUTTS

l(/

Table 2 nrezeuts *he predicted LCgq va’ :es and 95% confidzpce 2=
tervais for Acrylonitrile and the referemce test against Antimycin A, a
piscicigs. These values were cbtuiined by employing a corputerized LCgq
oragram developed by Stepban et. 21. (.3). Hortalit, rates, t-¢“ con-
centrati~ns and water quality data 4re nresentad in Tabte 2.

he dicsolved oxygen concentration which stayed Letween 40 and 1Cuj
saturcetion was < 3asidered adequate for -esting. The pH v:zlies remained
consistent with the control throughout the -tudy. The amaionia concen-
tratinns weire below the te- - limit (7).

i ™

tns studr was conducted fol ~wi ; ¢ Laboratory
Practice Regulativas (#) and the tinal report wa: reviewed by Anaivtical
BioCaemistry Labors” “vies' Quality Assuraace Unit. A7" o-iginal :iaw
data was piovided to omsanto Inuwotiial Chemicals Ce.. with a copy

ret2ined at Analytical BioChemistry Laborateries.

P PR N |
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TARLE 1

Chemical Characteristics of Well VWater at
ABC's Aquatic Bioassay Laboratory
Concentration

Parameter
Oissolved Oxygen 9.3 ppm
pH 8.2
Kardness (CaC0j3) 255 ppm
Alkalinity (CaCOg) 368 ppm
Conductivity 50 pmias/cm
Tutal Acmonia (NH3) €0.05 ppm
NO5-N 0.15 pom
Crtho-Phosphate V.10 ppr
Alumiauvm <0.01 ppm
Arsenic <0.001 ppm
Cadmium <0.001 rom
Chrem:um 0.691 ppm
Cobalt <0.001 ppm
Copperx <0.0i ppa
Iron 0.012 pro
Leau 0.009 ppm
Mercuiy <0.0001 ppm
Nickel 0.0157 -rm
Zinc <0.01 ppm
Measured organophosphorus R
pesticides
Measured organocnlorine a
pesticides plus PCB's
3See appendix for individuai znalyses.
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Quality Assursnce Statement for fimal .~port #25554 entitied, "Acute
Toxicity of Acryl-mitrile to Fathead Minn.ws (Pi-ephales promelas)," for

Ms. A. F. Werner, Monsantn Industriil Chericzis Co., 5St. Lo '3,
Missouri.

In accordance with ABC Laboratories intcat that 2ll studi:s con-
ducted at our facilities are designed and function in cenformance wivh
goo? laboratory practice regulations aad the prctocols f~r individual
laboratory studies, an inspection of the finai remort for Acryloniiviie
was conducted and found to be in an acceptable forrm by a member of cur
Quality Assurance Unit. An inspection of the daily moriclity rate of the
test organisms prior to the initiation of th2 stvdy indicated they wer»
in good health and should not bias the observed mortality in the siudy
A final inspection of all data and records on June 23, 1990, i:(icated
that the report submitted to you is an accurate reflection of the stvly
as it was conducted by ABC Laboratories.

Should you have any questions relating to the information provided
in this statement or the function of our Quality Assurance Unit, please
contact me at your convenience.

0; w/faf»««dt_,d é-r$-%
Jémes A. Ault Date
Quality Assurance Officer
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ACUTE TOXICITY BIOASSAY

: Toxicantﬂsﬁ‘\.._.. L: \¢ Test Spec1esEl-Lu2 M avnws (Lot #auep )Study No. «.s:_sé
- Date Initiated_é& Time_2\ 39@.. Date Terminated (.tgglio o
Dilution Water Ke No./Vessel 1o Vessel Size 5

__MORTALITY AND BEHAVIORAL OBSERVATIONS

Test Conc. 2 48 hr. 72 hr. 96 hr.
mg/l (opm) Dead | Obs. Dead Obs. Dead | Obs.

Control [ r/ 4 ® N

A > »/ A~ N
(0.0 o | A sy g N
/%.0 (= \ / £ oe -
32.0 70

4,0

Date

Observer %}7 ﬁ/g ?/'Z;O

B

Remarks: N= ‘lormal, LOE= Loss of Eauilibrium, SUR= Surfacing

__Q_)MC'\) ewn (T /o(/—ao/?o

Prepared BW Checked By: /AM-—{XC&\
! o
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" ANALYTICAL BIOCHEMISTRY LABS
Aquatic Toxicology Division

'GRNL““ ACUTE TOXICITY BIOASSAY

. e . K
Tpxieantﬂg 'a\n‘;k!!‘ Test SpeciesM!’\t\.&,,(Lct #z9%0 )Study No. 5‘5’5’4

Date Initiated ¢/7, /%o Time /7! 300 Date Terminated__é//;kb
Dilution Water “Lo No./Vessel &~ Vessel Size fb‘(j

| ’ MORTALITY AND BEHAVIORAL OBSERVATIONS
est Conc. — 24 hr. 48 hr. 72 _hr. 96 hr.

/1l (ppm) | Dead | Obs. | Dead | Obs. Dead | Obs. Dead | Obs. Dead | Obs.
Control
ses6" 0 X o v

& —s ) S” >
Observer '}%

Date & / 6 ) 73 4%3

giVa

w

Remarks : @ui% Ly e T @\/?0/80

Prepared By: Checked By:_w@g:?}?,m:\)b(c-\




***** o 42 LCsg COMPUTER ANALYSIS DATA SHEET
S ACUTE TOXICITY BIOASSAY

NN Test Material: Vil n}+r2122_ rzéboratory.
Bl rest Species: gqu g& PN irgias Analytical BioChemistry Labs

B Lab No.: 2 {554  Exposure Period:_72 hrs

S | columbia, Mo ‘65205

Aquatic Toxicology Division
7200 ABC Lane, P.0. Box 1097

*t*tttiﬁt*attiitt’ti*0*****&**t*ﬁ***t******t*t’*t*tt******tt**'tt******‘

- rfoNe., NIIMOFR NUIMRER PFRCFENT RINOMIAL
FXPOSED DFAD DFAD PR . (PFROFNT)
SA 10 1e 100 «POTREADS
ao 10 10 100 .PQ7 ARRD S
1x 1o 4 e 37 6953125
10 10 1 10 1.0742187C
S.6 10 ” n «POT RSRD T
*
- THF BmINOMIAL TFST SHMYS THAT 104 AND 32 CAN PF
. UISFD AS STATISTICALLY SNUND CONSFRUATIVF 95 PFRCFNT

CONFIDFNCF 1LIMITS SINCF THF ACTUAL CONFINFNCr LFVFL
ASSOCIATFD WITY TWFSF LIMITS IS 9R.R2R12S PFRCFNT.

AN APPROXIMATF L.CSA FOR THTIS SFT OF DATA IS5 10.362344350767

cmemee- RFSIILTS CAL.CULATFD USING TWHF MOUVING AUFRAGF METHODN

SpPaN ] 108 o5 PFRCFNT CONFINFNCF

4 J119838R20422023 1AJRIDRARTIASTER 12 .ARATSSATAPRAR D1 ,.91ARATAPCADAE
A L1137TRRASRARIRR 1A .BR103KAD 1P |1, 55ARKRIATTSTR D9 DYCARTTRTAQI
2 «167TR4MASRSKI484 177601193945 |4.137S18ARSRTA 9D PPLADPTESAOR]
-------- RFSULTS CAL.CULATFS USING THF PRORIT MFETHOD

ITFRATIONS ] W S O00DNFSS NF FIT PRORARILITY

¢ 7 LDORSARTASPHRAROT | «6790A2343530
SLOPF = AR.SREDAHK1ALAJARA
of PFRCFNT CONFINFNCF LIMITS = 3.0AK4102451327 AND 17.1PARAR2PT SRR
L//EESO = 17 A1 SRTRI9AHK]

0% PFRCFNT CONFIPFENCF LIMITS = 13.74R93495745A AND 22.4917R7Q9R372

ey = 7 .RP9S ]| RARKQEAD

o0& PFRCFNT CONFIDFNAF 1LIMITS = 2.9123434R612906 AND 10 .RR9AALART1T?

****it**t**tt***iiﬁt******i**t****t*******ﬁ*****************t*f*‘:**k***‘

iethod Reported:
RS P
(O Binomial [OMoving Average Ea/E;;bit

NOTE: Method selected is that which give:z the narrowest confidence limits for the

LCsgg.

A. Busch, k. Smith, J. Burke and R.W. Andrew. 1978. A computer program for

-lculat%ng an LCgsg. U.S. Environmental Protection Agency, Duluth, Minnescta,
re~publication manuserir August 1978

" ) BUST 1570,

LGT__Date:‘M Checked by:/ﬂ‘ Date : £7aafsv

50 analysis performed by a computerized LCgg program developed by Stephar, C.E.,




LC5g COMPUTER ANALYSIS DATA SHEET
ACUTE TOXICITY BIOASSAY

Laboratory:
Analygical EicChemistry Labs
Aquatic Toxicology Division

R L2> No.: 25664  Exposure Period:_ (g pye | 7200 ABC Lane, P.0. Box 1097

v ‘ Columbia, MO 65205
,.; ¥ g*thit*'ﬁtitiitiit*titi** (22223 XA 3222231222222 S RS IR R ZY
rONC . NUMRFR NUMRFR PFRCFNT RIN(™] AL,
FXPONSFD DFaD PFAD PR, (FFRCFNT)

S8 e 14 100 «POTRSEDS

as 10 10 10 «PAT RS AD SR

1R ta 7 70 17.1R78

10 10 1 10 107421278

Rah 10 (] e «PO7TASHD S

THF RINMWIAL TFST SHOWS THAT 14 AND 32 AN RF

USFD AS STATISTICALLY SOUND CONSFRVATIVF 95 PFROFNT
- CONFIDFNCF LIMITS SINCF THE ACTUAL CONFIDPFNCF LFVFL

ASSONTATFD WITH THFSF LIMITS 1S OR.RPR12% PFRCFNT.

AN APPROXIMATF 1.CS( FNAP TWIS SFT OF DATA IS 14.982140A2R9R4

ase====RFSULTS CALAULATFN USING TUF MOVING AVFRAGF MFTHOD

SPaN Q LCSa 9% PFRCFNT CONFIDNFNCF
y A  JI11RSR792A92718 14.RATAATAAIST 1P RETLALIARRARA 10.173474278347
;4 2 113394781 7R1R} 14.R5A] 4TROPQQR ] ,ARQ7SANLATAL 10 .AS3GISPASARLA
2 167754 SRRPA4LN 18.PP7312A195 11.56AA59A4223] 1R . T7TA4L4LTI1P1 4R A
1 +SAQRADAT] €3] KA 14.9R214PASAAPA 1] .959ARITSR27]1 PR.AIP25RL4891 238

se==s~e=RFSULTS CALCULATFS USING THF PRORIT METHOD

ITFPATI ONS A H GOODNESS OF FIT PRORARILYTY

7 JAPRSTRARETIRDD | <99MARDRDD RDT

SLOPF = 7.5010366330507

95 PFROFNT CONFIDFNCF LIMITS = 3.23979037778  AND  11.0493S989p15]
Lrfae = 15.045765493716

9% PFRCFNT CONFIPFNCF LIMITS = 11.RAPS33750307 AND 19.AS12170K1R74

| Kad | = 7 APRAVSRAL SO A

95 PFPCFNT NONFIDPFNCF LIMITS = 2.74A3A3999R875A AND 1A ASAPO7TRRHRAR
HERSE TR kR AR ook sk ok ok ol e ok ook o o ok ok el el ok ool o o o o R o o ok ok ok ok ok o e ke ok 4

2thod Reported:

Binomial [OMoving Average E]?;;;it
OTE: Method selected is that which gives the narrowest confidence limits for the
LCsqo .- ’

0 analysis performed by a computerized LCgg program developed by Stephan, C.E.,
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SUMMARY

A flow-through 30 day ea-ly life stage toxicity study of
Acrylonitrile (AN) to fathead minnows (Pimephales promelas) was con-
ducted to estimate the Maximum Acceptable Toxicant Concentration (MATC)
limits. A one-liter proportional diluter system was used to main:ain
constant test concentrations. Exposure concentrations of Acrylonitrile
were determined through the use of gas chromatographic methods. The
mean measured levels of Acrylositrile were 0.34 mg/l, 0.44 mg/l, 0.86
mg/l, 1.8 mg/1 and 3.6 mg/1.

The survival of fathead winnow fry was significantly reduced in the
highest levels (7.6 mg/l, 1.8 wmg/l and 0.86 mg/l) of exposure to
Acrylonitrile. Growth of the fry, as measured by standard length and
weight, was the most sensitive measured parameter in the Acrylonitrile
study. At all concentrations 20.44 mg/l, there was a significaant de-
crease in growth of the fathead minnows after 30 days of exposure. At
the 0.34 mg/l concentration, ome of two duplicate exposures showed a
significant effect upon growthb; therefore a "no effect" conceatration
could not be established. Based oo this data, it is our opinion that
the upper limit of the MATC for a 30 day exposure of Acrylonitrile to
fathead minnows is 0.34 mg/l.




~ o 1AIRODUCTION -

Monsaato Chemical Company coatracted the Aquatic Toxicology Divi-
sion of Analytical BioChemistry Laboratories, Inc., to conduct a dynamic
30 day early life stage (egg-fry) bioassay with fathead miancws
(Pimephales promelas) exposed to Acrylonitrile. The primary objective
of the study was to estimate Maximum Acceptable Toxicant Concentration
(MATC) limits for Acrylonitrile usiang what is believed to be the most
critical and sensitive life stage (embryo to the juvenile stage) of the
fathead mianows, (1, 2). Tais was achieved by nmeasuring the effects of
Acrylonitrile on hatchability, survival, growth, behavior and morpholog-
ical changes of the embryoces aand fry. This . determined by ccuparison
between the control and exposure conceatrations. The study was author-
ized by A. F. Werner, Moasanto Chemical Company, in a letter dated
June 3, 1980 and was conducted from October 6 to N.vember 10, 1980.

The term Maximum Acceptable Toxicant Concemtration (MATC) (3) as
used in this report is the concentration limit of which the lower value
is the concentration that causes no observable ¢ 'sterious effect for
any of the parameters measured during the study. 7'« upper value is the
concentration that produces at least one del:terious effect of the
measured parsmeters (4). A deleterious effec: is one that is a sta-
tistically significant (P=0.05) red:ction ¢f'om the contrel fcr the
paraaseter being measured.

METHODS AND MATERIALS

The biological methods used for this early life stage study with
fathead minnow are basically those described in: Recommended Bioassay

Procedure for Egg and Fry Stages of Fresh Water fish (5) and AS™M Stand-

aductizss Touicity Tasts on the Early Life Stages of
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Fishes (4). The study was conducted following the methods outlined in
ABC Protocol No. 7809, as approved by A. F. Werner, Mousanto Chemical

Company.
I. Test Fish

The fathead minnow eggs used for the initiatioa of the test
were obtained from the U.S.D.I. Columbia Naticnal Fisheries
Research Laboratory in Columbia, Missouri. These eggs were less
than 18 hours old and from adults that had been identified to
species using the taxonomic keys developed by Eddy (6). The fat-
head winnow stock culture as well as the test system was maintained
at 25°C (%2°C) with a 16 hour daylight photoperiod. During hold-
ing, scclimation and test periods, the fish r=ceived a mixed diet
of live newly hatched brine shrimp nguplii (Artemia salina) aund
ground commercial fish food (Rangen's ) at least :twice daily ad

libitum.

II. Test Systea

A one-liter proportional diluter system described by Mount and
Brungs (7), with the modifications of McAllister et. al (8), wss
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used for the intermittent introduction of Acrylemitrile tec dupli-
cate control and exposur: aquaria. Clear 4 mil pclyethylene cur-
tains supported b a wooden framework completely enclosed the
diluter _ystem. Fumes of Acrylonitrile were vented from under the
enclosure to the outside of the laboratory building by means of an
exhaust fan. Flow-splitting cb.mbers divided each of the five
Acrylonitrile concentrations and one control four ways into dupli-
cate test aquaria with replicate growth chambers in each test
aquarium (Figure 2). The glass aquaria measured 35 X 30 X 30 cm
with a water depth of 24 cm. Each test aquaria was divided by a
glass partition to provide space for two growth chambers which
measured 23 X 15 X 30 cm and had stainless steel screening (40
mesh) attached to one end (Figure 1-B). Aerated well water (Table
1) was delivered 5 the giass aquaria at an average rate of 100
@l/minute/ajuarium, an amount which was sufficient to replace the
25 liter tesst volume at least 5.5 times in a 24 hour period. The
test aquaria were immersed in a circutating water bath held at 25°C
(£2°C) by electronically controlled submersible heating elements.

The fathead wminnow eggs were incubated in cups suspended in
the treatment and coatrol water (Figure 1-A). Egy cups were made
from 4.5 cm OD glass tubing with stainiess steel screening (40
mesh) attached to the bottom with silicon sealer. To insure ex-
change of water, the egg cups were oscillated in tie test solution
and/or water by mear: of a rocker arm apparatus driven by a &
r.p.m. electric motor (9).

Test Compound

The Acrylonitrile standard was received on May 15, .980, in
good condition. The sample upon receipt was observed to be a clear
liquid and was stored in the dark at 4°C. The stock soluticns were
prepared as needed on a weight:volume basis by dissolving in
deionized water and were delivered to the diluter “rom a Mariotte
bottle enclosed in aluminum foil. During the study, a new stock
solution of Acxylonitrile was prepared every two to four days.

Statistical Analyses

The design oY the early life stage study was a complete block
design. Measured parameters in the duplicate exposure chambers
were analyzed at least once during the study, using two-way analy-
sis of variance with an interaction model to determine if signi-
ficant differences existed between duplicates (4). If the analysis
showed no significant differences (P=0.05) or interactions, dupli-
cate data were pooled. The pocled growth data was subjecied to
one~-way analyses of va-:ance. If analysis showed a significant
difference, duplicate data v.s not pooled and considered as two
distinct data sets. When treatment effects were indicated follow-
ing a sigunificant F-test of the means, a muitiple ieans comparison
test, Fisher’'s protectey Least Signifi-ant Difference (LSD), was
used. Treatmert =ffects on perccot survival data were transformed
using the following r uation {10):
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Angle = 2 arcsin

where, N = number of organisms tested
X = number i organisms hatched or alive.

This was followed by analysis of variance and a least significant
difference test. Those concentrations exhiviting decreased sur-
vivability were not used in any furtler ANOVA programs so as not to
bias the results. All differences we considered significant at
P=0.05 (95% confidence level). ‘

Test Procedure - Biological

Before initiating the biological portion of the study, the
tost solution was allowed to flow through the test aquaria for a 24
hour equilibration period. The test concent.ation was confirmed by
gas chromatographic analysis before introducing the eggs. Days for
analytical confirmavion (water residue days) vere aumbered from 0
to 35 beginning with the ini~iation of th« study.

The biological phase of the study was initiated on October 10,
1280, by distributing 5O randomly selected fathead minnow eggs into
each of two incubator cups per duplicate exposure auqaria i.e. 200
eggs per coancentration. Egg mortality, as discerned by a distinct
change in coloration, was recorded daily ard d=ad eggs wer~ removed
to prevent fungal growth. When hatching commenced the approximate
percent of embryos hatching in each incubation cup was recorded
daily until hatching was completed. The date of complete “atch was
designated as "day 0" for growth sampling periods (growth days).
The eggs vere exposed to Acrylonitrile for 5 days before the com-
plete hatch date (Table 3). When hatching vas complete, -urviving
fry were impartially reduced to four groups of 20 fry cach per
growth chamber. Survival was monitored at least weekly by visually
inspecting each growth chamber, and behavioral or physical changes
were recorded.

From the begioning of hatch until day 30 of growth, all fry
were fed live brine shrimp nauglii in combination with a staadard
commercial fish food (Ramgen's’) 3 to 4 times a day ad libitum.
All aquaria were siphoned daily to remove fecal material, excess
food and any biological growth on the glass or stainless steel
screen. At 30 days post hatch all surviving tish were kiiled in
ice vater and immediately measured for standard length, blotted and

weighed.
Test Procedure - Chemical and Physical

Nominai concentrations were determined by placing a known
stock solution of Acrylonitrile in the Mariotte beottle and allowing
the diluter to equilibrate for tweaty-four hours. The high cconcen-
tration was then analytically confirmed. Concentrations were




corrected by adjusting the amount of the toxicant aliquot by rais-
ing =~ - lowering the standpipe in the Mariotte bottle. Because *the
diluter was designed to have a4 50 percent dilutioan factor, serial
dilutions of the righ coacentration were used to estimate all lc ves
nominal concentrations.

Water quality parameters of dissolved oxygen, pH and ammonia
waere measured on water residue days 0, 1, 5, 10, 15, 20, 30 and 35
during the study. Two hundred wmilliliter .est water samples,
collected in 250 ml glass beakers, were taken from the contrcl, low
concentration and highest concentration with surviving eggs orc fry.
Measurements of these selected parameters were determined with a
Corning pH-millivolt meter and selective ion probes. Temperature
ia contrel chamber 3D was monitored continuously using a remote
platinum-resistance sensor and strip chart recorder.

Analysis of all water samples for Acrylonitrile (AN) were
accomplished by gas-liquid chromatography as outlined in the
Monsanto Industrial Chemicals Company procedure entitled, "Deter-
mination of Acrylonitrile in Water for Eavironmental Fate Studies."”

Representative 100 ml volumes of water samples were collected
in 100 ml volumetric flasks directly from the test aquaria. If
pecessary, dilutions were made by adding an appropriate aliquot of
the solution to a 100 ml volumetric flask and diluting to volume
with deionized water. For an internal standard, 50 pl of a 1.00
mg/ml Propionitrile (PN) stock solution was added to each 100 ml
sample solution for GC analysis. GC standards wece also prepared
in this maoner to coantain G.5 ug/ml PN.

Direct aqueous injections of samples 2nd standards were done
within 6 hours of sampling. Betweer sampling and injection, all
samnles and standards wers stored in a refrigerator at 4-10°C. A
Varian Model 3700 gas chromatograph equipped with a Thermionic
Specific Datector (TSD) was employed with the following par-ue.ers:

Column: 20" X 2 mm I.D. staicless steel
Packing: 100/120 mesh Porapak Q (Waters Associates)
Carrier Gas: Helium, 30 ml/minute
Column Temperature: 1:5°C
Injector Temperature. 170°C
Detector Temperature: 250°C
Detector Settings: Bias Voltage -4
Bead Current 480
H, Pressure 10 psi

Linearity was established for each day's imjections by calcu-
latirg a relative response factor (R) for each s>andard injected
using the eguation

g = (CUA)
CRICH

.




vhere, C, = concentr~tion of AN in pg/ml,
o ,c@,: concentration of PN in pg/ml,
A} = height of AN peak,
and A" = height of PN peak.

o >

Example calculation of R for 0.1 wpg/ml AN standard, injected
Octobe. 6, 1980, 4:10 p.m.:

(0.1)(146) ,
R=* (26)(0.5) - 0633
-An average relative response factor (R v ) was calculated for each
set of standards by averaging the R obYained for all standards in
that set. The cczcentrations of AN in the samples were calculated
by using the equation:

C, = (Rave)(AA)(qg?(Dilution Factor)

A
A
( p)
wvhere, C. = concentration of AN in the sample in pg/ml,
s = Average relative respouse factor,
A; = peak heizbt of AN,
C" = concentration of PN in the sample in pg/ml
and AP = peak height of PN.

P
Example calculation of C, for Treatment Level 5, Day S5, 10/11/80,
2:09 p.m. injection:

C, = (0.589)(73)(0.5)(20) _
A B0) = 3.71 pg/ml AN.

Accuracy of the method was determined by reccveries of AN
spiked into control aquarium water. Anmalysis of spikinog ievels of
0.25 pg/ml AN and 4.0 pg/ml AN, and blind spikes yielueu average
recoveries of 106%, 104% and 92.5%, respectively.

Precision of the method was determined by analyzing tripli-
cates of the high fortification and treatment level 3 for each
sample day. Precision results ace included in the raw daza.

Because AN residues wvere present in some controa samples, a
reagent ilunk of well water was included with each set. The con-
centration of AN in the controls were calculated although it should
be noted that the response for these residues were lower thaa that

of the standard range.

RESULTS

The test concentrations of Accylopitrile were determined on water
residue days 0, 1, S5, 10, 20, 30 and 35 through the use of gas ckroma-
tographic methods outlined <r the text of this report. The results are
sumsarized in Table 4. The ..can measured conceatraticas of

Acrylonitrile were: 0.34 =g/l, 0.44 mg/l, 0O 86 mg/l, 1.8 =g/l and

6




3.6 mgfl. These values represented 136%, 88%, 86%, 90% and 90% sf the
expected aominal values, respectively. The ‘crylonitrile stock was
analyzed at eack water rezidue samvle day and results tabulated in Table
S. The aean stock concentraticn was 70% of the expected acwinal concen-
tratioa. The difference was attributed to the wvolatility of
Acryloaitrile. The measured szock concentrativa remained coasistent

throughcut the study.

Low levels of Acrylonitrile were fnund to be present in the control
water throughout the fi:st ten days of the study. Again, the volatility
of the compound rzsulted in contamination of the control water due to
agitation d.:ing the dilutiom uycle. io remedy this situation, the
contr:l water portion of the diluter Cace was separate¢ from the toxi-
cant mixing area of the proportional diluter and the flow splitting box
was covered with polyethylene plastic. As a result, levels of
Acrylonitrile in the control water steadily declined frum water residue
days 1 te 20. Levels of Acrylonitrile in the control waier remained
below the detectable limit from water residue day 20 until terminaticzca

of the study.

Water quality parameters of dissolved oxyzen, pH and ammonia vere
measured ‘i the control, low concentration and highest ccancentration
wizh surviving fish on water residue days 0, 1, 5, 10, 15, 20, 25, 30
and 35 during cthe study (Table 6§). The dissolved oxygen concentcations
rauged frox 5.4 mg/l to 8.3 mg/l which represents 64 to 99% saturation
and was considered :dequate for testing (11). The ammonia concentra-
tions remained constant and coasistent with the control. zmperatuiy,
which wa= monitored continuously in growth chamber 3D, did not fluctuate
by more than *1°C in any 24 hour period.

Mean percentage hatch in the control aquaria was 63 while the
percentages in the exposure aquavia r>nged between 46 and 87 (Table 7

and Figure 3). There was no apparent difference between thz appearance

A
o

muitiple means comparison was used for the parameter of perceatage hatch
dut, because the incidence of fungus in various egg cups was not uniform
in frequency, hatchability would not be a reliable indicator of tcxicant
effect.

The zurvivability of fathead minnow fry exposed to 0.86 =g/l, 1.8
mg/l and 3.6 myg/l of Acryloanitrile was significantly lower than the
control after 30 days (Table 7 and Figure 3). There was no abnoimal
bebavior uobserved prior to death of the fry which is an unusual charac-
teristic which ma2y be peculiar to Acrylonitrile. Survival of fathead
minnows at coancentrations less than 0.86 mg/l was not significaatly af-
fected but scattered mortality in all concentrations except the coamtrol
was observed during the study. To eliminate disease as a cause of
observed mortality, orns fathead minnow fry was removed on November 6,
1980, from the 0 86 mg/l exposure for disease investigati~n. Patho-
loricai examination revealed that no disease was preseant. Results of
this investigation have been included ip the raw data.

As seen in Figure 2, each test tanks is composed of four chambers,
A, B, C and D with A and B (AB) being distianct from C and D (CD). Ia
the comparison of growth, as measured by langth and weight between the




‘control and treated aquaria, a significaat difference was revealsd. T..
" “analysis of duplicate chambers AB showed that 21l coucenrrations signi-
ficaotly decreased growth, as meas.red by standard leapth aad weight, of
the fathead ainnow fry after 30 days of expcsure (Table 7 and Figures S,
6). However, the analysis of duplica2te chambers CD showed that C.34
og/l of Acrylonitrile did not significantly decrease growth (Table 7 and
Figures 5, 6). Neither of the above programs included the coc-=ntz:-
tions 0.86 wg/l, 1.8 mg/l or 3.6 mg/l in the analyses becaus: the per-
cent survival at thesé levels was found to be significartly :educed.

Subsequent to the typical analysis of variance sentioced adbove, the
ssme programs vere run vith one major change. The analysii was run
comparing the exposure concentrations from one duplicate to the coatrol
of the other duplicate. For exaample, an analysis oi growth variance as
measured hy standard length, was dene comparing exposure concentrations
of duplicate CD to the AB control. It turned out that this variation
made little difference in the results as already preseanted.

Based on the data for this 30 day fathead minnow early life stage
study the Maximum Acceptable Toxicant Concentration (MATC! limits as
defined cannot be estimated for Acrylonitrile. But the results of
growth and length analysis for the low concentration of 0.34 x3/1 gave a
significant difference in the AB chambers and no significoat difference
in the CD chambers. It is our opinion that the low concentration of
0.34 mg/l would be an estimate of the upper limit of e MATC at 30 days
of exposure to Acryloaitrile.

The study was conducted following the intent of the Good Laboratcry
Practice Regulations (13) aad the final <c3pori was revieved by
Analytical BioChemist-y Laboratories' Quality Assurance Uait. Original
raw data vas provided to Mousants Chegiczl Companv, with a copy retained
at Apalytical BioChemistry Laboratorics.




TABLF 1: Chemical characteristics of well water at
ABC's Agnatic Bioassay Laboratory.

Parameter Concentration
Dissolved Oxygen 9.3 ppm -
pik 8.2
Hardaess (CaC0,) 255 ppm
Alkalinity (CaCO,) 3568 ppm
Conductivity 5Q pmhoc/cm
Total Ammonia (NH;) <3.05 ppm
NO5-N 0.15 npw
Orctho-Phosphate 0.10 ppm
Aluminum <3.01 ppm
Arsenic <0.001 ppa
Cadmium <0.0G1 ppa
Chromium 0.00i ppm
Cobait <0.001 ppm
Coppe: <3.01 ppm
Iroa 0.012 ppm
Lead J.00% ppa
Mercury <0.0961 ppm
Nickel C.0157 ppm
Zinc <0.01 ppm
Measurad organophosphorus a
resticides
M:- ‘ured organochlnrine a

pesticides plus TCB's

3See Raw Data Rencrt for individual analyses.
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TABLE 2: Tank code example.

[ ]
proe PG

l 8 Cup

! tcowth Chamber

Aquaria Number (conceantration)
Sample Day 30

I Designates egg cup replicate

Designates growtl chamber replicate
L Designates aquaria aumber (concentration)
Designates day of study

.(.).'.(_).'LIJ.'L).

Day of Study

o, 1, 15, 30, 60
(These numbers are not in the code for daily observations.)

Aquaria Identification

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

Growth Chamber

A, B, C,D

Egg Cups

X, Y
(‘i‘heu letters are not in the code after the eggs are removed from cups.)
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TABLE S5: Conceptrations of Acrylonitrile in stock solutions during the
30 day early life stage study with fathead minnows.

Water Residye Percent of
__Day/Date Accylopitrile (mg/ml) Yominal Concentration

¢ (10/6/80) 5.21 54

1A (10/7/80) 6.56 68

1B (10/7/89Q) .64 : 69
S (10,11/80) .80 71
10 (10/16/80) .39 67
23 (12/26/80) .14 74
30 (11/5/80) 7.91
35 (11/10/8Q) 7.28
Meac 6.74

Staadard Deviation 0.79

Nominal Stock Concentration = 9.6 mg/ml.




A3} BujarAIns YIja uo§IvIIUIIGOD auv:n_=; “
()

‘1339w Aw puw jd Gz [Ipol Fujuio) ® YiIa pIsn (g-Z008 T2POH Yd53ixy) 3qoiy ejuUoNNY - SUOTILIIUIDOUO0D choEE<v
*39338 Aw pue jd ¢z Topol SujuIo) ¢ Yi1a pIsn (ZZO9LY T9poH Bujuio)) aqoag wd - =._u
‘@3384g UIBxAQ pIATOSSIQ VS IPOH ISA © Yija pasn aqoig uashxg PIATOSSI(Q - SUOTIBIYUAIDUOD LaTLxo vo>—o-n3n

*33p20331 zeyd djII8 PUS 30SUIS IDUEISTSII WNUTISTd 230833 ® Buyyn ATSNONUTIVOD PIIOITUOK - Ousu-uoatohe

¥9°0 8L £°L k4 6€°0 9L 9L L4 $7°0 8¢ 6°L ({4 Se

1. 9L 7S 114 oL’ o 8L 0°9 ST 0: 8¢ €9 T oc

2€°0 6°L L9 T 8T°0 6°L 9°9 114 tt’o 6°¢L 89 114 3

¥%°'0: 08 0°L ST ot'o 0's 0L 114 sT°o0 0's €L 1Y 4 07

Sy'0 08 6L ST 090 6L St sz SE'0 6L st Sz st

- $c0, 19 9L L {4 %0 0°'s T°L \ {4 9€°0 6°L T°9 9T o1

,w,@, ¢y°'0 04 s 114 0s°0 0's 0°'s ST S%°0 0o's 0°'s 1Y S

8e°0 W oS €8 9 0”0 6°L [} 92 0%7°0 6°L T's 9¢ 1

sc'0. o°'s 6L sz 0y'0 6L et 134 6€'C 6L 6L 14 0
e R /% 2 /s d /% Je 7/ /% e Leq Apnis
Sur | ‘0°@ *dway un ‘0°d *dmay €1 X ‘dway
il q P q . P Q .
UOFISIJUVIOUOC) A0] 1033u0)

hu:i.u-:

W.-soié! PeayIe] YITA Apnys aBe3s 33§71 L1380 aTFa3juofhidy ay3 FUTInp sjusmainsesw Aiyendb 13584 :9 TIgVL




‘uostavdwod sueadw ardyi(nw (GS7) IDUIFFIQ IU2dTJIUdIg IS¢ pIajrdajoad s,aaysyd pue
(YAONY} 9dueia2a jJo sysAfeus Aem 2uo Suysn [013u0d Y} woxj (G0 0=d) IUiaJFIPp A7IUedTJTudis sanjea sIjoua(y

‘uosyiedwod sueaw IYdII[nu Ul pIpniduUy Jou sanyes

*8383yjuared uyr umoys sie SUOTIETAIP vunvcnumc

‘uyj 1epned 3agy jo Iseq IYl o3 pedy jo drj woij painseawm st yifuagy piepusis

S 19aa]

(%€0°0%) (65°1%)
,960°0 ST 8l i 19497

(L26°0%) (810°0%) (1°1%) (s8°0%)
,S1°0 ST1o oz ,8°61 €4 13497

»(6€0°0%) »(9€°0%) »(9°13) #(€€°1F)
g0 Lo 1°02 8°02 <8 T# 13837

(0%0°03) x(Z%0°0%) (s 1%) »(ZL13)
61°0 91°0 €12 Y4 st : 4 13437

(8€0°0%) (250°03) (6" 1F) (86°1%)
61°0 1z°o T ARt qt’ % 18 69 920° 0> 1013u0)

a av a av [¢3) (AN (1/%) UoTIE>FJTIUSp]
(%) ¢)) (mw) yaduaq (unw) q:uncua 1earaIng Yyoiey 2I[raITuof{hady jo etraenby
WByuy mBrap pacpIels VeI paepuels ueay usay UOY3EIIUIDUO)
IIM UBI A4, VELR painseay uedy

*31Ta11u0[A10Y 03 pasodxa Aysnonuriuod
413 mouuiw peayiey jo syyStam 1am pue syiBu’l piaepueis ‘1eataans usaw ‘s883 jo yojey aBejuadaad ueay ;7 TigvL




Photographs of test system with egg
grovth chambers.
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incubation cups and
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FIGURE 2: Early life stage toxicity testing sSystem schematic and

terminology.
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'FICUhS 3: Mean pétcent egg hatch and mean percent survival of fathead
) minnows exposed to Acrylonitrile.

Percent

Denotes values signiticantly different (P=0.05)

& irom the control.

30; \‘

60 - ] s )

40+ \

IR \
IR

- \

RN

NN

L

1
Control 0.34 0.44 0.86 1.8 3.6

Mean Measured Acrylonitrile concentrations (mg/l)

L) L
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Hean standard length of fathead minaow frv after 30 days of
exposure to Acrylonitrile.

Dencites values significantly (P=0.05) d‘fferent
from the control.

Duplicate AB

b b

i

1 § ] 1
Control 0.34 0.44 0.86 1.8

Duplicate CD

©
=
L
3
c
<
B
=
| 28
<
<
£
<
&
(7
c
<
@
£

b
Y T T ¥ T
Control 0.34 0.44 0.86 1.8 3.6

Mean Measured Acrylonitrile Concentrations {mg/1)

2standard length is from the apex of the head to the caudal
pendurncle.

bValues not included in multiple means comgarison.




Mean Total Wet Weight

(g,

.
& Denotes values sijnificantly different (P=0.05)

from the

fIGURS S: Mean total wet weight of fathead minnow fry after 30 diys of
S exposure to Acrylonitrile.

control.

Duplicate AB

R
=il

T
Control 0.

Mean Measured Acrylonii:ile Concentrations (mg/l)

34 0.44 0.86 1.0 2.6

3values not included in multiple means comparison.




FIGURE 6: A comparison of growth bet~en control and treated groups of
fathead minnows after 30 days of exposure to Acrylonitrile.
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Quality Assurance Statement for Final Report #2673 entitled, "Earl-
Life Stage Toxicity of Acryicaitrile & Fathead Minrows (Pimeph: les
promelas) in a Flow-Through System," for Ms. A. F. Yerner, Monsanto
Chemical Coapany, St. Louis, Missouri.

In accordance with ABC .iboratories intent that all studies con-
ducted by our faciiities meet or exceed the criteria promulgated by the
Good Labccators Practice ragulations for Non-clinica) Laboratory Studies
(3} CFR, Part 38) to assure adherence to protoccl specifications and
methods, the :tave named report was reviewed by a member n{ our Quality

Assurance Unit.

:sa-progress study inspections were coaducted oo October 8, 10, @3,
17, 20, 22, 24, 27, 31 and on November 3, 1980.

A final iospection of all datz and records on November 20, 1989,
indicated that the report submitted to you is an accurate reflecticn of
the study as it was conductad by the Aquatic Toxicology Division of ABC

Laboratories, Inc.

If you shculd have any questions concerning this statement cr the
function of our Quality Assurance Unit, please contact me at your coa-
veaience.

James A. Ault Date

\anlity Assurance Officer
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The acute toxicity of Acrylonitrile to rainbow trout (Salmo
sitdnsri vas assessed using the methods outlined by the Committee on
-‘Methods for Toxicity Tests with Aquatic Organisms (1). Water quality

parameters of temperature, dissolved oxygea, pH and ammonia were meas-
ured throughout the test and were within acceptable limits.

As a quslity check. the rainbow trout were challenged with a refer-
eace compound, Antimycin A. The observed 96 hour LCgo snd 95% confi-
dence limits (C.I.) were within the 95% confidence limits reported in
the literature (2), indicating that the fish were in good condition.

The results of the four day static fish toxicity study using rain-

bow trout are summarized below. The 24 and 48 hour LCgo values were
also determined and are given in Table 2.

96-hour LCso

Compound (95% C.I.)
Acrylonitrile 24 mg/l

(18-32 =ag/1)

Aatimycin A 0.000018 ag/l
- (0.000014-0.000022 mg/1)

Also, the results indicated a 96 hour, no observed effect concen-
tration of 10 mg/l.




INTRODUCTION

This static bioassay was performed at the aquatic biocassay labora-
tory of Analytical BioChemistry Laboratories, Inc., Columbia, Missouri,
for Monsanto Industrial Chemicals Co., from June 12 :o June 16, 1980, as
authorized in a letter from Monsanto Chemicals Co. on May 2, 1980
(Appendix I). The purpose of this test was to determine the 24, 48 and
96 hour LCsg levels for Acrylonitrile to rainbow trout {(Salmo
gairdneri). A preliminary range-finding study was coanducted from June 9
to June 12, 1980, to determine the concentration raage for the defini-
tive bioassay. The study was performed following the procedures out-
lined in ABC Protocol Number 7601 (Appendix I), as approved by Ms. A. F.
Werner, Monsanto Cemicals Co., on June 12, 1980.

METHODS AND MATERIALS

The procedures for static bioassay, as described in Standard Meth-
ods for Examination of Water and Wastewater (3) aad Methods of Acute
Toxicity Tests with Fish, Macroinvertebrates and Amphibians (1), were
used in this experiment. The rainbow trout used ia the test were ob-
tained from Beitey's Resort in Valley, Washington. The fish were iden-
tified to species using the taxonomic keys developed by Eddy (4). All
test fish were held in culture tanks on a 16 hour daylight photoperiod
and observed for at least fourteen days prior to testing. Fish culture
techniques used were basically those described by Brauhn et. al. (5). A
daily record of fish observations during the holding period, along with
prophylactic and therapeutic disease treatments, is included in Appendix
I. During this period, the fish received a standard commercial fish
food (Rangen's) daily until 48 hours prior to testing at which time
feeding was discontinued. The rainbow trout used for this experiment had
a mean weight of 0.43 g and a mean standard length of 32.9 mm. Weight
and length measurements were made on the control group of fish at the

tamminatinn Af tha t2acnt and awa inaliidad {a Aavandiea T
TELMALLESCAVIA Vi BUE LRIV QMU GLT LULLUUCTU LU appTuULA 1.

The static fish bioassay was conducted in five gallon glass vessels
containing 15 liters of soft reconsituted water composed of the follow-
ing compounds in the amounts stated per liter of deionized water:

48 mag NaHCO,
30 ag CaSO‘
30 mg MgSO4
2 ag KC1

The water parameters of this dilution water were, dissolved oxygen:
8.6 mg/1; pH: 7.1; total hardness: &5 mg/l CaCOjz; and total alkalin-
ity: 35 mg/l CaCQz3. The well water source from which this dilution
water was prepared had the characteristics shown in Table 1.

These vessels were kepr in a water bath at 12°C (+1.0). The test
fish were acclimated to the dilution water and test temperature and held
without food 48 hours prior to testing.




l,1AL?i hout‘rangq-finding test was conducted to determine the concen-
ation raange for the definitive study. The preliminary test conceatra-
ons were set at 3.2, 32 and 56 mg/l. Based on the results of prelim-

-“--~"{nary--testing, six concentrations of the test compound, ranging in a
‘logarithmic series from 5.6 tc 100 mg/l, with ten fish per concentration

were selected for definitive bicassay. The fish were added to the test

" chambers by random assigament within 30 minutes after addition of toxi-

cant aliquots.

.. The Acrylonitrile standard was received on May 15, 1980, in good
condition. The sample upoa receipt vas observed to be a clear liquid
and vas stored at room temperature (20°C). Sample purity was listed as
99%. Test concentrations were prepared based on the total compound.
. The test concentrations were obtained by transferring appropriate ali-
quots of a working solution directly to the test chambers. The working
solution was prepared in deionized water. All standard weights and
dilution values are listed in Appendix I.

RESULTS

Table 2 presents the predicted LCgq values and 95% confidemce in-
tervals for Acrylonitrile and the reference test against Antimycin A, a
piscicide. These values were obtained by employing a computerized LCgq

program developed by Stephan et. al. (10). Mortality rates, test con-
centrations and vater quality data are presented in Table 3.

The dissolved oxyeen concentration which stayed between 60 and 100%
saturation was considered adequate for testing. The pH values remained
consistent with the control throughout the study. The ammonia concen-
trations were below the toxic limit (7).

The study was coanducted following the inteat of the Good Laboratory
Practice Regulations (8) and the final report was reviewed by Analytical
BioChemistry Laboratories' Quality Assurance Unit. All original raw
data was provided to Monssanto Industrial Chemicals Co., with a copy
retained at Analytical BioChemistry Laboratories.




TABLE 1

Chemical Characteristics of Well Water at

ABC's Aquatic Bioassay Laboratory

Parameter Concentration
Dissolved Oxygen 9.3 ppm
pH 8.2
Hardness (CaCOj) 255 ppa
Alkalinity (CaC0j3) 368 ppm
Conductivity 50 pmhos/cm
Total Ammonia (NH3) <0.05 ppm
NO,-N 0.15 ppm
Ortho-Phosphate 0.10 ppm
Aluminum <0.01 ppm
Arsenic <0.001 ppm
Cadaium <0.001 ppm
Chromium J3.001 ppm
Cobalt <0.001 ppm
Copper <0.01 ppm
Iron 0.012 ppm
Lead 0.009 ppm
Mercury <0.0001 ppm
Nickel 0.0157 ppm
Zinc <0.01 ppm
Measured organcphosphorus a
pesticides
Measured organochlorine a

pesticides plus PCB's

3See appendix for individual analyses.
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Quality Assurance Statement for final report #25555 entitled, "Acute
Toxicity of Acryloanitrile to Rainbow Trout (Salmo gairdneri)," for
Ms. A. F. Werner, Monsanto Industrial Chemicals Co., St. Louis,

Missouri.

Ina accordance with ABC Laboratories inteat that all studies con-
ducted at our facilities are designed and function in conformance with
good laboratory practice regulations and the protocols for individual
laboratory studies, an inspection of the final report for Acrylonitrile
was conducted and found to be in an acceptable form by a member of our
Quality Assurance Unit. An inspection of the daily mortality rate of the
test organisms prior to the inmitiation of the study indicated they were
in good health and should not bias the observed mortality in the study.
A finsl inspection of all data and records on June 19, 1980, indicated
that the report submitted to you is an accurate reflection of the study
as it was conducted by ABC Laboratories.

Should you hkave any questions relating to the information provided
in this statement or the function of our Quality Assuvance Unit, please
contact me at your convenience.

/_@Qma O . th bl2ol8o

Jages A. Ault Date
Qy‘lity Assurance Officer
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L ' " '!M POi'So' 1237 @ SSitumiia MO EBIFUY g 373 73 :2LF

e == ® March 21,
NONIONIC CHLORIN..TED HYDROCARBON RESIDUL 25ALYSIS
FOR: ABC Aquatic Toxacology

ab No. 25107 25126-1= 25126-2*
ustomer I.D. Well Water Recon Water DI Water
2/6/80 2/8/80 2/8/80
crocund Nanograms/liter
HC <0. 4 0.4 <0. 4
a3HC <0.4 0. 43 <0. 4
€34C <0.4 <0. 4 <0. 4
vZHC <0. 4 <v. 4 <0. 4
gBHC <0. 4 <0.4 <0. 4
hlordane 7.3 6.8
Heptachior <0. 4 <0. 4 <0. 4
Heptachlor Epoxide <0. 8 ——- <0. 8
aChlorczara 1.1 7.3 6.8
EChlourdzane <0.8 <0. 8 <0.8
Tech Chlordane <2 <2 <2
leldrin + Aldrin <1 <) <1
Aldrin <04 <0.4 <0. 4
Dieicgrin <y <) <l
)T + Mexzabolites <2 <2 <2
Q.0 -ULT <1 ] <1
S.0'-DCT el <l <}
o,c'-DDT <> <2 <2
D,D’ -DEBD <2 <2 <2
P.p'-D0% <2 <2 <2
crain <2 <2 <2
ptachler <0.4 <0. 4 0. 66
ptechler Epoxide <0. 8 2.3 <0.8
ncane <0.4 <0.4 0.4
thervehlor <8 g ik
zarhene <s0 <50 <50
= <30 <30 <30
~rcclor 1282 <30 30 <30
~recler 1018 <30 <30 <30
~Argclor 12%u <30 <30 <30
froclor 1260 <30 <30 <30
S — 0 37 026 0,173
rex Ca <4 <4
r2icates lecs than, if present at all.
Ty s.rong response observed at retention time ,/;J ae .//.jz-
"Tespording to diethyl hexylphthalate. férl" Jcc}.;‘.a!“t

decly Sv DEEP resoorse. Residue Supervisor




ORGA NOPHOSPHA TE SCREEN

ANALYSIS RESULTS FOR:

Lab No.:
Customer ID.:
DDVE:

Diaszinon:
Disyston:

Methyl Parathion:
Maiathion:

Ethyl Parathion:

<indicates minimum detectable amount.

Aquatic Toxicology Department
ABC Labs

P.O. Box 1097
Columbia, MO 65205

23168-1
Fish Food
parts per billion
250
<10
<10
<30
<30

<30

23168-2
Well Water
Nanograms/liter

<40
<20
<20
<80

<110

<80

Reside Supervisor




TEST FISH MFASUREMENTS

Test: [9Ct7L"‘\' "'.-\L ¢é L" gﬁg'(

Test 3pecies: Z\: -\\;ow r/r..-\\'\" : iot No._ 2/80
Sourca:_& !eu Ieei.'-“ Date Meas:ured 4‘ O
Grouz Measured: ! o £ fea SRR
Fis=z No. Standard Weight
Length (mm) . ()
: ' 32 o.41
2 33 0.9¢
3 31 0-40
- 35° 0 Y%
3 3 039
N 36 0.5¢
; 53 | 0.4+
2 33 0.4)
2 >z O.39°
+ 1 32 o3
Mean
Standard Length (mm) 2T /s
Mean
Weight (g) i 043t 0.0
Remarxs:

P N - e 3 — ‘ ¢ ’

B i = sv: L aore—
\J \’J
E , -
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o lomments:

Daily Record
Comments Name Date #Dead Comments

tfs i

2
z
2
Q.
A
2
)
/
=
€2
o)
Q-
Q

z
Checked by<1;2a§4§::é€4y§§~—-
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cuTC I Teos AT €SO\ v = [ RS iaGnk &

Smments:

¢

Size and Disposition Record
Leng=th Weight # Length eight #

ate (mz) (gm) Used | Name Date (mm) (gin. _ % Us 1 l Nam

L

Treatment Record
Date Drug Used Conc. Time Resulits Nam
< Daily Record

zte £Dead Comments Name Date #Dead Comments N
el 22 | M s ":;ﬁ;@,ﬁglw R 2 A% 1> e
7 ; A A RN A 7 7 i Dy, gz,

3 Y LS i o ‘ ﬁ/,zi/) ‘0
. i I { D .

! ot 42 1 37 : »é g }f_él =z ; _54‘:-‘.2

e &3 j('t-'(:-\a 4 L‘J‘\.\f‘f’ & _?_42& /"/ " o

S| 2 s LU LA |l &4 31 /¢ " :
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il V7, N Z/d 3 ¢
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AL 37 > VRS
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‘4ﬁ /g O w

7 e , .
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f:‘)ate In::-ated el /‘-o Time [(? o w~— Date Terminated é//b (95
- D:.lut:.or ater_Kecowm W0 No./Vessel_ 4o Vessel Size_ , 0
- T MORTALITY AND BEHAVIORAL ~3SERVATIONS
. Test Cance. hp. 48 hr. 72 hr. 96 hr.
‘ mg/1 (oor) | De 0 Dead . | Dead | Obs. Tead | ODbs. )
~ Control o ) N )
&b Q N O
[0.0 ' 0 N <%
/6.0 D) N | O
12.0 o broz| (O
5%.0 10 | C
]00.0 [D (O
Observer C’T % bc"/'
Date Y | ¢fis /i
Remarks: N= ‘lormal, LOE= Loss of Eouilibrium, SUR= Surfacing
_._bl.S.._'_é‘ sceloration
.SQHN = Smnc(. “3
Prepared 3y: Checked By: %‘
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Preparaticn cf Concentrated torking Standard

_ Date

= - , g Chemist
©° Final 3r:ss Weight 2.28” g Diluy ~
' Tare Weight_ 0.0¢ g Concentraticn rs” mg /]

Soieoso o Net Welght_  3.9¢% g Balance calibrated with class S weigh=:
T T . ' v £ g+ _poo B8: Lo g
. ~Ad}. Net Weight 3.2s 8" telass tare) {final wt.)

Preparation o Test Concentrations

, ‘I‘esté EQ‘.,,‘,\-;.,S LRT Date é)[{z ZSQ Chenmist /]
o . Conc. of Work. Aliq. Vbl. Dilution "[

std. (mg/m) (=) Vol. (1)

Control - 4~
1. 15° e s
2. ’5 " las O 15
3. 135 5. 0 75
.‘c ," . r X
Sy - e — T
g. 7¢” 200 VS S

Preparation of Concentrated Working Standard

Date Chemist
Final Gress Weight g Dilution volume m
Tare Weight g Concentration mg/m:
Net Weight g Balance calibrated with class S weights:
SRS : * g + g =
Adj. Net Weight 8" Tcizss o (tare) (final wt.)

Preparation of Test Concentrations

Test _ Date Chemist
Conc. of Work. Aliq. VHl. Dilution Final Conc.
Std. (mg/ml) (ml) Vol. (1) (mg/l)
Control
1.
2.
3.
!‘70
S.
6.
.7‘
Renarks:

Prenarnc

*correcte
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Anstarin Trnvicnalasy DNivizian e

fpatatas

r2<¥-$~w\ ACUTE TCXICITY BIOASSAY

- . ~ . ~ $ . ~
Toxicant_ “crulpmXe. Test Specxesfgjikaatngk (Lot % 2wv)Study No. 2

Date Initiated 70 s Time V.'oo?m, Date Terminated
Diluticn “‘ater \},D o./Vessel 4 “essel Size 'Q?

MORTALITY AMND BEHAVIORAL C3SERVATIONS

‘est Conc. 24 hr. 48 hr. 72 hr. 96 hr. j
g/l (ppm) Dead | Obs. Dead Obs. Dead Obs. Dead Obs. Dead | Obs.
Control

PA N

26 [ ome st O

(Ad

Observer <;§2§' +

nate | 2% | 144

Remarks:

Prepared 3y: ‘ . __Checked By:é ?ﬂ/‘g Z;_LI_#Z‘ . .
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Toxicant

Dqt! In:.t.;a,té'dﬁ;ﬂj oo _Time ziQF'“ Date Terminated é/n/Qc

- Dilution Water ; U . n Mo./Vessel ¢° Vessel Size_ /o (

- a

MORTALITY AND BEHAVIORAL C3SERVATICNS

‘est Cone. To hre ~%8 hr. 77 hr. 36 hr.
&1L C(ppm) | Dead Dead | Obs. Dead | Obs. Dead | Obs. Dead | Obs.
VCQntrolx 7
3.2 | o\
32 o |~/
Observer
Date ﬁ %o

Remarks:

Prepared By:
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Compeun=z -'?cv-u Qh\‘- Ee \Q
/

Preparation of Concentrated Working Standard

Date_@’é{ ,/fo .emi —
Weight 0.2 ‘ i ._:EQLT"‘L\\{."L__‘-

Weight . e Concentration /s ng/

Wleight 0. 75" g Balance calibrated with class S weigh=s

Va3 . & (.20 gt 2ace 2% _Loo g

Veight C2s g class S Ttare) (final wt.)
Preparation of Test Concentrat.cons

Test Qre_“'\\..\ AT Date /,/;‘/Fo Chemist
Conc. of Work. Aliq. VoI. Dilucion
Std. (mg/ml) (ml) Vol. (1)
- - - -
/18" 3.2 LA 4 _
£9° 22 L

]
(o]
o }
t
p)
[¢]

N W E w0

Preparation of Concentrated Working Standard
Date Vo SO ChemistCh s 7P 28

Weight /. & i

Weight o- 0 Concentration /s ” mg/ml

Weight /. 5 g Balance calibrated with class S werigh<s:

s - s _4o0 g+t =20 = Joo &
Weight ) B Tclass ) (tare) Tfiaal wy Y

Frepavation of Test Concentrations

Test r?&‘\w\ R Date bdg [Ev Chemis , %“Q&_
Conc. of Work. Aliq. Yol. Dilution d

al Coffy.
Std. (mg/ml) (ml) Vol. (1){ Gag/i) \

i i

Control

/197 5> S > L

Checked

ry standard.




~_-0r=‘9ry
Analytical BicChemistry La:s
Aquatic Toxicology Divisica
= = el ud 7200 ABC Lane, P.0. Box 10%7
- Lo : , S Colu~bia, MO 6520$

“‘.‘00...‘0...ﬁ...t........t.'O...Q.ﬁit.i."i-.tQ‘Qi...'..t'.t'.'tt'-t.

_ PONC . NIIWAFR NUMRER FFRCENT RINMMAL
FXPNSFD nFen nNFan FP0® (PFPCENT)

1ra 10 104 100 PQ7EEROE
LYY 10 a an 17.187%
a9 10 [ [ P07 6ERD &
1@ 1n o ) P97 KERDE
12 10 [ o 007 68RO S
S.A 10 [ o «AQTRERD S

THF “INMWIUIAL. TFST SWUNIS THAT 29 AND  1@AP AN BF

HEEN a8 STATISTICALLY SOURD CONSEPVATIVFE Q& FFECFNT
CANE] NENEE [LIMITS SYNCF THF aCTUAL CONFINENCF LS VFL
ASSCCIATFDN JITW TUFSF LIMITS IS QQ.ARP4ARTS PFFCFNT.

&N AFFPOXIVATF LNSA@ FOR TWIS SFT OF NATA IS  R1.9249R95A562

WUFN TWUEFRF APF LFSS THAN TI0 CONCFNTRATICNS AT wHYICY [YF
FFECENT NFAR IS AFTJFFN @ AND (0@, NFITWFR TUF MOVING AVFEAGF
NAF TUF PPMIT METHON CAN RTIVF ANY STATISTICALLY SOUND ERFSULTS

A A A A4 A SRR 2222222322 A2 X222 22 R X222 2 X222 22222 2 22 R 12 X 3 3

‘ethod Repcrted:

Bai/nomia‘. [OMoving Average O Probit

0TE: Method selected is that which gives the narrowest confidence limits for the
LCsc .

o analysis performed by a computerized LCsg Program developed by Stephan, C.E.,
susch, R. Smith, J. Burke and R.W. Andrew. 1978. A computer program for

1 t}ng an Lcsg. U.S. Environmental Protection Agency, Duluth, Minnesota,
aCav.gli manuy r pts hugust 13’3-

sarea k- ﬂM .. - /A/ - . S KL TE S




Ao WL
Biorhemlst»y Ta

Tast Material: A fvx.eou;’(‘rc'-&ﬂ

Test Species: ;:LQ :i;u=£-7?bﬂif_ ,. ic Tcxicology -1y1=1}:

Lab No.: 25555 Exposure Period:ﬁﬁ_hr_s_ > Agc Lane, P.0. Box 1-:
; i M0 65208

umbia,

R L R R R e R R P e I R T R I T R P R R R R R TR Y
CONEC . NUMR FR NUMRFR FFRCFNT BINOTI AL
FXF CSFDI PEaR nFap FPOR ¢ FERCFNT)

100 te 10 120 «POTRSADS

<A 10 10 100 «PAQTAERDS

Qo i * «PAQTARRO S

1R 12 (] QT ARAD S

1 1e @ «PROT7REARDS
L S 1 @ e P97 EEKR2S

TUF OINMMIAL, TFST SWOIS THAT 32 aAND  SA raN RF

USFN a8 STATISTICALLY SOUNT CANSFRUATIUF oS FFFRFCOERNT
CONFYDNENCFE LIMITS SINCF THF ACTUAL CONFINFNCF LF VFL
ASSOCIATFR J4TTH THFSF LIMITS IS QQ.,RP4RRTS PFFCFNT,

aNl ARFPOXIMATE LOCSA FAR THWIS SFT OF DATA IS 42,339089734R7418

WHFAN TWFEF AFF LFSS THAN TWOA CONCENTEATIONS AT JHICY [UF
BFRPCFNT NFoN vS RETWFFN @ ANT 120, NFITWFR THF MNOUING AVFRARF
NOR TWUF FRPMIT MEFTHNAD CAN GIVF ANY STATISTICALLY SOUND RFSULTS.

dethod Rerorted:

[ZréinomiaT [(Moving Average
HOTE: Method selected is that which gives the narrowest confidence limits for th

LCsq.

[ probit

‘sp analysis performed by a computerized LCgg progran developed by Stephan, C.E.,
-A. Busch, R. Smith, J. Burke and R.W. Andrew. 1978. A computer program for
-u-uldtlng an LCsg. U.S. Environmental Protection Agency, Duluth, Minnesota,
‘e-publica+ion manusgript, August 1978.
R B ol /3#{1. / /’;_.. /0.\ .

S
.

. .




cratory:

.:a;y;ical SioChemistry la:f
AJuatlc Toxicology Divisicn
72C2 ABC Lane, P.Q. Box 1037
Columbia, MC 65205

‘..".....Qi."&...'....i‘..'Q.ti.*.i.i.."i*.......’.'.".tt'.ﬁ.t’Qttt‘

CONe . NUMRFR NUMR ER PFRCFNT RINAvIAL
FYPNSFD nFaRn nFan com,(PFRCFNT)
| Mol of 1e 14 100 <AQTACEDS
Y 10 10 100 «P97656RDS
no e 4 aqe A7 . 6983198
L 10 [ L] PATRERDS
e 10 e (o +P9768ADS
g, & 10 o 4 «AQTAERDE

TUF DINMWIAL TFST SHAJS TMAT 1R ANP  S& (AN PF
USFD a€ STATISTICALLY SNINR AONSFRUATIVF 9S ‘PFPCFNT
CONFIDFNCF LIMITS SINCF THF ACTUAIL. CONFIPFNGF LFVFL
ASSACIATFR VITH TUFSF LIMITS 1S QO.RMAARTS PFROFNT.

AN AEPRNXINMATF 1.OSA FOR [UIS SFT OF NATA IS 24.3S207RAMKRDS

WMEN TUERPF AFF LFSS TUAN TWO CONCFNTRATIONS AT WAWIFW THF
FFPCENT DFAT TS SPFTAFFN & BND i¢F, NFITHFR THF FOVINA AVFRASTF .
NOR TUF PRMIT METHAR CAN RIVF ANY STATISTICALLY SOUND RFSULTS.

T A XYY 1333233312232 331323233 323222 R R 222222 2R 22 2R R0 R R R 0222 ]

thod Repcrted:

a’{no.:nial OMoving Average {d Probit

ITE: Method selected is that which gives the narrowest confidence limits for the
LCse .

0 analysis performed by a computerized LCsg Program developed by Stephan, C.E.,

- Busch, 2. Smith, J. Burke and R.W. Andrew. 1978. A computer program for

culating an LCsg. U.S. Environmental Protection Agency, Duluth, Minaesota

-publicat; anuiqpipt August 1978.° o R o T
:a""‘ -] "’!’,}l‘ ~ \ . s T, - -~




Laberasary:
Analytical BioChemistry
Aquatic Toxicology Dlv’s
7200 A3C Lane, P.O.
Colur>ia, MO 65208

l' -
S A
PRy

Box 1:3 i

T T I A T L I T T R R R S R R Y
PFRCFNT
nNFaD

RINOMT AL

FFR . (PFPCFNT)
«PATRERDS
JAQTASADS
«PQATRSRO R
«AQT ASAOS
TAQTREAD S
«PATARADE

fethod Rer:zrted:
/

E.nomiel

[ Probit

nod selected is that which gives the narrowest confiaence limits for the

[]Movinﬂ Average

0T Het
LCea

0 @nalysis performed by a computerized LCsg program developed by Stephan, C.E.,
?usgh, R. leth J. Burke and R.W. Andrew. 1978. A computer program for

iating =n LCsg. U.S. Environmental Protection tgency, Duluth, Minnesota,

s""l'cat'&pagusczlpt August 1978.
j)"‘\-"‘;f’n_ 6///7/‘?13 Checka4 bv: 1'1 ﬁ 17’. . I Jend s s

— - - Do Al
Material: . :
Test S;e:ies:_l ‘=X oo Trowt
Lab No.: 2 555 Exposure Period:_ﬂ ég
CONC . AR ER NUMRFPR
FXPQSFND PFap

10 1A 12 100

<A 10 1) 1000

Ao 1@ 1o 100

12 1o @ o

1€ 1 ¢ *

S.R 1o o [
THF DINCYIAL TFST SHOWS TWAT R AND 29 raN BF
USFD A8 STATISTICALLY SOUND CONSFERUATIUF 9% BFPCFNT
CONFIDFNAF LIMITS SINFF THUF ANTUAL CONFIDFNCF LFVFL
ASSOCTIATFD JITW THFSF LINMITS IS 9QQ.RQP4ARRTS PFPIFNT.
AN ATPPOXINMATFE LCSE FOR THIS SFT OF DATA 1S 24.0¢00A200K1°188
YUFN TUFRF ARF ILFSS TUAN TWN CONCFENTRATIONS AT WHICH THF
PFPrENT NFAN IS RFTJFFN A AND AR, NFITWHFR TWF MOUING AUFFAGF
NOR TUF PRPMTIT MFTHADN CAN STUF aNY STATISTICALLY SOUND RFSULTS.
Y AR 2 X33 23X23222 2232222222223 22 X2 XR2 R 223 R R 2R 22 R AR LR RS

—~ QL



' Aquatic

ACUTE TOXIZ

cxxcanJ}.\ “’f\‘ Test SpeCIesaw\\nw (r..;\ (Lot #2W%v)Study lo. N
Jate Initiat 6/8 Time ¢/ 20 gvm Date Terminated é/?/éL) e
| ]
~ilurion Wazer Koo No./Vessel /u Vessel Size /5.0

MORTALITY AND BEHAVIQORAL OBSERVATIONS
8T Conc. 24 hr. __48 hr. 72 hr. 96 hr.
/1 (opm) . Dead [ Obs. Dead Obs. Dead [ Obs. Dead Obs. Dead | Obs.

lontrol O A/ o ! N (6 N o |~
‘ gV

®.0000/¢ g |~ o | n ! Jees [ g

g N u YN

2:00002d O N I lizon | RYlagw | .o

O -0000¥2 '/ ol 1O [0 P
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Preparation of Concenty 2ted Workirg Star-arc
Date Che.iist

Final Z3rcss Weight 2.0 30 g Dil -t} 7//006“\“)
Tara Weight o.000 g Cer.czntration O0-0e:5 " mg/:
et Yeight p.030 § Bala ce calibrated with class S weighs
Adj. Net Veight ¢ A ackdgt ot 28t 0090 gz [revO g

(clas= S) (tare) (final wt.,

Preparation of Tesx CO']C *ntrations

Test_ RRT Date é’i /&> _ Chenmist Q el —

Conc. of Work. Aliq. Vol. pilution FinaiNCont.
Std. (ag/ml) __(m)) Vol. (1) (mg/l)
Control - A s - ,

1. o -ce’S o./ 5 . J k
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Preparation of Concentrated ‘Jorxing Ctandard
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final Gross Weight g Dilu* on Volun:» m
TaTe Weight g Concentration ) mg/ml
Nat Welght g Balance calibrated with class £ weigh+s
Adj. Net Yeight £ 8% _ S — g
J g 8" Tc1ass 3 (rare) (final wt.)
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Std. (mg/ml) {ml) ol (1) (mg. /1)
Control - T T
1. e —
2 _ e
3. - -
L, R T
5. - - T
6. — e ey e e
? . ——— - ———————— s A~ -

Checked By (:—/" L/(/ S \E.



Aquatic 3_-1:11, b ¥
Acute Toxicity 31

Probit Analysis Work Sheet

oxicant A—y\‘f‘.&.,‘c.a\ A Date tested &'/5 — (g/c; /%,
‘est Specis SRmAh}u Trouwt Date reported (a/] o/?p

ab Yumber [.c-(- # 250 Temperature iz°c
xposure. period 24 hrs§ Water quality /ZP.CCM.{"IL-ZO

Concentration : No. dead / | Obscrved % | Expected % l Contribution
e/l 4‘ total no. | mortality mortality 'D.j to Chi
Q .0e0e 24l ) o/1a - O Cr. 4[.8 ) 1-7—§ 0.0k
A .ceceld2 || 1 /10 Ko - le (N | @203
.0 0090 (0 i /10 90 l Y% 2! c.ho0
0 .00 | & A/10 "1 9o ' 90 1o .o
. . 1 . . :: :
. .[ ]
A
/ . S
/ | | -
Total cnimals = 40 Total contribution to Chi Or 535,
K = 4- Chi2- contribution X total animals = 532
’ ) to Chi K . :
LCay = Q.c00i : Chi~ (p-.05) for (K-2)_2 deg. of frcedem = 5.ﬁ
C,, = ©0:€20070 ‘ ) :
LC;s = 0.0 0004
S = Lo /lse + L6/ = /g
.00% Y )
S = —oweo" “Ze0e> =
2
Confidence limits. (OS) for LCsg
N 20 e : N
§ Lcso - 8&-77 / 4"9 = /-36 Wy = O"'—"‘ < ch ‘J[C‘ ccaq G- 2 -coeeq |
. . S)TC i. e RN

LCgo / £ LCgy = lower linmit = g .oet‘oc|
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qu/{_g ; total no. mortality ! rortality S\-E : to Chi
- I
> weoo (L - O/ » - O (.l’)! -} HE-E O .00
3 ‘ .
a.vozol | | /10 Lo | 1l i 6! o030
[ : i
oG i 19710 (00 (&) I . o 159!  e.i 8o
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Probit Analysis Work Sheet
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The acute cexinity of Acrylenitrile to Daphnia m-gna was assessed
using the mzthou" outiiaed by tis Commitee on Methods for Toxicity Tests
witk Aquatic Organisms. Wuter quality parameters of temperature, dis-
solved oxygen and pF vere measured at the termination of the test and
were within acceptable limits (4).

The resul”s of the 48 hour static Dapbnia magna toxicity study are
summarized below.

48-hous 1.Cgq

Compornd (95% ©.1.)
Acyyicuitrile 22 (18-32) nz/1

“he no wifect level observed for Acrylonitrile was 1.2 mg/) after
‘8 aours.
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INTRODUCTION

This definitive static biocassay was performed at the aquatic bio-
assay laboratory of Analytical BioChemistry Laboratories, Inc.,
Columbia, Missouri, for Monsaato Chemical Cozzaany, from June 7 to
June 9, 1980. The purpose of this test was to determine the 24 and 48
hour LCgsg levels for Acrylomitrile to Daphnia magna. The. study was
performed using ABC Protocol #7806.

METHODS AND MATERIALS

The procedures for static bioassay, as described in Standard Meth-
ods for Examination 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 adult Daphnia were fed a suspension of
trout chow 2nd alfalfa (PR-11) daily until 24 hours prior to testing.

The static Daphnia biocassay was conducted in 250 ml glass beakers
containing 200 ml of ABC well water with the chemical characteristics
listed ia Table 1. These vessels were kept at 20°C (*1.0). The photo-
period was controiled to give 16 hours daylight and 8 hours nightfall.

An initial range finding experiment was conducted using 10 Daphnia
per concentration level. The range was found by beginning at 0.01 mg/l
and increasing the amount of test material by a factor of 10 uatil a
toxic level was found. Once this level had been determined, five con-
centrations in duplicate of the test compound with ten Daphmia (first
instar less than 24 hours old) per beaker were selected for their re-
spective bioassay. These concentrations were a logarithmic series
rangine from 3.2 to 32 mg/l.

The Acrvlanitrile standard was received on May 15, 1980, as a clear
liquid and was stcred at room temperature. Test concentrations were
prepared based on total compound received. All standard weights and
dilutions can be found in Appendix I. Deionized water was used in the
preparation of all working stock solutions.

RESULTS

Tadble 2 presents the predicted LCgq values and 95% confidence
ictervals for Acrylonitrile. These values we-e obtained by employing a
computerized LCgq program developed by Stephan et. al. (6).

Table 3 presents the mortality rate and water quality parameters
measured during the test. There was an observed mortality at 5.6 mg/l
after 48 hours of exposure, however, we feel that this is an aberrant
mortality and is not necessarily compsund related.

The study was conducted following the intent of the Good Laboratory
Practice Regulations (5) and the final report was reviewed by Analytical
Bi~Chemistry Laboratories' Quality Assurance Unit. All original raw
data was provided to Monsanto Chemical Company, with a copy retained at
Analytical BioChemistry Laboratories.




TABLE 1

Chemical Characteristics of Well Water at ABC's
Aquatic Bioassay Laboratory

Parameter

Dissolved Oxygen
pH

Hardaess (CaCO3)
Alkalinity (CaCO,)
Conductivity

Total Ammonia (NHj)
NO3-N
Ortho-Phosphate
Aluminua

Arsenic

Cadaium

Chrowium

Cobalt

Copper

Iron

Lead

Mercury

Nickel

Zinc

Concentration

9.
8.

255
368
50

<0.
0.
0.
<0.
<0.
<0.
0.

<0

<0.

<0.

<0.

Measured organophosphorus

pesticides

Measured organochlorine

pesticides plus PCB's

2See appendix for individual analyses.

3 ppm

2

ppm

ppm
Hmhos/cm
05 ppm
15 ppa
10 ppa
01 ppma
001 ppm

001 ppm

001 ppa

.001 ppa

01 ppa

.012 ppm

.009 ppa

0001 ppa

.0157 ppm

01 ppm
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TABLE 2

The Acute Toxicity of Acrylonitrile
to Daphnia magna

LCsq (mg/1)

Compound 24 hours 48 hours
Acrylonitrile o= 22 (18-32)*

*95% confidence interval (6).

NOTE: The LCsy values presented above were the results of a
computerized program (6) performing the following statisticzl
tests: binomial, moving average and probit tests. The re-
sults from the moving average or probit tests will be used
when there are two or wore partial mortalities. If there is
not more than one partial mortality, the results from the
binomial test will be recorded.



TABLE 3

Mortality Rates and Water Quality Measurements During the
Acute Toxicity of Acrylonitrile to Daphnia magna

Water Quality

Percent
Mortality Hours _ ___0 hours _ 48 hours
' ag/l Temp. D.O.* NHa*** Temp. D.O.*
Concentration 24 hr 48 hr oC ng/1 pite* ag/l °C mg/1 Hoek
Control 0 0 20 8.3 7.8 --- 19 8.6 8.1 ---

3.2 0 .0 19 8.6 8.0 ---
5.6 0 S

10.0 0 0 19 8.5 8.0 ---
18.0 0 20

32.0 25 100 197 8.6 8.1 .—-

*Dissolved oxygen concentrations - Dissolved Oxygen System (YSI Model 54).
**pH - pH Probe (Orion Model 91-06) used with an Extech Model 671 pH and aV meter.

#rkAmmonia conceatrations - Ammonia Probe (Extech Model 8002-8) used with an Extech Model 671
pH and aVvV meter.
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Quality Assurance Statement for final report #25556 entitled, "Acute

Toxicity of Acrylonitrile to Daphaia magna," for Ms. A. F. Werner,
Monsanto Chemical Company, St. Louis, Missouri.

In accordance with ABC Laboratories intent that all studies con-
ducted at our facilities are designed and fuaction in conformance with
good laboratory practice regulations and the protocols for individual
laboratory studies, an inspection of the final report for Acrylonitrile
vas conductea aad found to be in acceptable form by a member c¢f our

Quality Assurance Unit. A final inspection of all data and records on

June 12, 1920, indicating that the report submitted to you is an ac-
curate reflection of the study as it was conducted by ABC Laboratories.

Should you have any questions relating to the information provided
in this statement or the function of our Quality Assurance Unit, please
contact me at your convenience.

lity Assurance Officer
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ANMALYTICAL 3ISIHINISTRY LA3S

Aquatic Toxicology Division
ACUTE TOXICITY BIOASSAY

~_ Toxicant 2 K2 Test ,Spe,cies_a#_é@ maoga (Lot § )Study No. 233%T
NDate Initiated Time_ /fout, Date Terminated 80
Dilution Water 4. o4’ Ho No./Vessel s Vessel Size__zsc {(aue )~

' MORTALITY AND BEHAVIORAL OCLSERVATIONS
‘est Cone. 26_hr. 48 hr. 72_hr. 96 _hr.
g/l (opm) Dead | Obs. | Dead | Obs. Dead | 2v3. | Dead | Obs.

Control %
(S
Q
; .
-

3R«
A

3.

C. L
o
_1_8'»

CFEFFETFFEFEETE

Observer B
Date "/8 ¢ ! l1

Remarks: M= ‘lormal, LOE= Loss of Eouilibrium, SUR= Surfacing

N
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Aquatic Toxicology Division
A , ACUTE TOXICITY BIOASSAY

Toxiran<s Test Species (Lot 4 )Study No. ¢
NDate Initiat

Dilutic= Water

Time__ ¢ #.n Date Terminated
No./Vassel 10 Yessel Size

' MORTALITY AND BEHAVIORAL CBSERVATIONS
Test Con=z. 24 hr. 48 hr. 72 hr. 96 hr.
- _mg/1 (ps=) | “Deac [ Obs. Dead | Obs. Dead | Obs. Dead | Obs. Deud

Lontres—
S.of 2 [a)
o.lo o o
/.00 D

(@)

O
A0¢0 ‘Zuli Lt L)
10 .09 / 8 !

QObserver % @{S
Date ‘/ 19 . ;,A.\

Remarks: =

/—D (t"\
Prepared By: b‘é s )h, KN Checked Byzm
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Compoun :‘A%LCLQ.

Prepara~ion ¢f Concentrared -cp

t ravi > : >: ) Z
Date %[E{.‘l{a Chemist l¥ Q é ‘&,“ :

Weight' D Jpo g Diluticn Voliume
Weight a,008 g Concentraticn
Weight A (AD g Balance calitrated with class S weigh

Neight 000 8t 0.0 g = 12
Neilght class S “(tare) final wt.

<-@eoaz‘at*on of Test Ccncertrations f
N Chem.st

Conec. or Work. 1q. Tilution Fmal Conc.
Std. (mg/ml) ) T Vol. (1) (mg/1)
Q -] . . a.0le
2.a PR K-X-)
2 . l.Qoe

b I A lo.0a S

SESTYERK
.

L

SR NG .
.

Preparation of Concentrated We=ng Standard

Date ﬁé[gg Chemist / \ (
Weight ' I o Qee g Dilution Volume A r

: Tare Weight 0. 02 g Concerntration 20 - mg/r}
Net Weight Q. 30a g Balance calibrated with class S weights

oe g+t _0.e0d g Qesa g

3 i [-& _2.9_. -
Ady. Net Weight ®  (class S) (tare) (final wt.)

Final Gross

Preparation’ of Test Concentrations

Test & Date Qc['/ Chemist

‘ ) Aliq. vdild Dilution Final Conc.

.« ) Vol. (1) (mg/l)
LONTRaY,

3.2

£.C

!mh

ng‘

2.0

Rerarks:

*corrected for vurity of primary standard.

I
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. Test Material: Laboratory:

L Analytical BioChemistry La

 Test Sgpecies: Aquatic Toxicolegy Divisio

Lab No.:_s<e<¢ Exposure Feriod:_ Q¢ £, 7200 ABC Lane, P.0. Box 10¢
, Columbia, MO 65205

..t..*it.‘..““‘.‘“‘.‘..‘.i...#‘t..““ti“.ttt.‘.i*.tt“ttt‘tt‘t.t‘t‘

(NNC & NUMRFR NUMR FR PFRCFNT BINOMI AL
FXPOSFD DFAD DFAD PROR+(PFRCFNT)
a2 on - 28 2.0694732666616
18 20 ) A 9.53674316480625F-AS
10 20 4] f 9+536743164R625F~-05
-1 Y 20 L] o 9.5367431640625F~AS
3.2 ] . @ A 95367431 /4P 6KPSF-AS

THI S DATA SFT DOFS NOT MEFT THF CRITFRIA FSTARLI SHFED
RY THF COMMITTFF ON MFTHODS FOR TOXFCITY TFSTS JITM AQUATIC
ORRANISMS RFCAUSF NO PFRCFNT DFAD 1S GRFATFR THAN

€5 PFRCFNT.

NFITYFR THF RINMMIAL TFST NOR THF MOVING AVFRAGF MFTHOD CAN
GIVF ANY RFSULTS FOR THIS DATA SFT. FITHFR THF NWIAYFST

CONCFNTRATION KILLFD LFSS THAN S@ PFRCFNT OR THF LO4FST KILLFD
MARF THAN SA. IF THF PRORIT SLOPF IS NFRATIVF, FNTFR DATA AGAIN

UST\T NUMBFR ALIUF INSTFAD OF NUMRER DFAD

R

WHFN THFRF ARF LFSS THAN TWO CONCFNTRATIONS AT #HICH THF PFRCENT

DFAD 1S RETVEFN @ AND 100, THF PRORIT MFTHOD CANNOT GIVF ANY
STATISTICALLY SOUND RFSULTS.
SREERERRRLREERDERELELERERERLRLELRSREEAE AR RRRE LR R RARE LRI R RS2SR 20D

:thod Repcrted:

J Binomial [(OMoving Average [ probit
ITE: Method selected is that which gives the narrowest confidence limits for tt
LCsg -

o analysis performed by a computerized LCsg program developed by Stephan, C.E.,
. Busch, R, Smith, J. Burke and R.W. Andrew. 1978. A computer program for

culat@ngvig_kﬁso. U.S. Environnmental Protection Agency, Duluth, Minnescta,
~PublicatZon Yapuscript, August 1978,

=pF ey WEBESS adies

2

N

pared By: l...Q [ . ('_‘ Date- 7/ /h-,a-




stical 31clhemisztry | -
Test Species: s ie Toxicolegy Civisi--
£, iod: &514 T ABC L P.O. 2ox 1532
No. : S Exposure Period: 72C2 A?C ane, . 32 153
Lab d555G Co-uzhia, MO 65205

AR A A AR A R R A AR A AR 22 2 AR R AR AR AR AR AR R AR R 2 2 2 R R 1 R 2 B S R paparapyy

roNC . NIMRFR NUMR FR PFRCFNT AINOMIAL
FXPOSFD DFAD NFAD PROR . ( PFRCFNT)

32 o0 op 100 $.S267431A4AB2SF-25

18 20 4 20 «S9AR66AKLLSA]

10 o o o 9.536743164M625F-AS

5.6 20 1 s 2.0M2716AAR4SAIF-03

3.9 o0 a @ 9.536747164P625F-A%

THF RINOMIAL TFST SHOWS TWAT 18 AND 32 (AN RF

USFN AS STATISTICALLY SOUND CONSFRVATIVF 95 PFRCFNT
CONFIPFNCF LIMITS SINCF THF ACTUAL CONFIDFNCF LFUFL
ASSOCTIATFD WITH THFSF LIMITS IS 99.4PGQARRMADK12S FFRCENT.

AN APPROXIMATFE LCSA FOP THIS SFT OF DATA IS 21.505727365273

THF MQUING AVFRAGF MFTHOD CANNOT RF USFD WITH THIS SFT

OF DATA RFCAUSF NO SPAN WHICH PRODUCFS MOVING AVFRAGF ANGLFS
THAT RRACKFET 45 DEGRFFS ALSO USFS TW¥0 PFRCENT NDFAD RETWFFN

@ AND 17 PFRCFNT.

-------- RFSULTS CALCULATES USING THF PRORIT MFTHOD
ITFRATI ONS G H GOODNFSS OF FIT PRORARILITY
10 B.3R844173A7513 20.555245712239 e

A PPORARILITY OF @ MFANS THAT IT IS LFSS THAN n.0pl

SINCF TUF PRORARILITY IS LFSS THAM aA_AS, RFESIN TS A
USING THF PRORIT MFTHOD PRORARLY SHOULD NOT RF USFD.

SLOPF = S5.63A1693281422
95 PFRCFNT CONFIDENCF LIMITS = -1A.6762812768A1 AND 21.936719933@R S

Lesea = 20.11R46RR15381
9S PFRCFNT CONFIDFNCE LIMITS = @ AND +INFINITY

LCl = 7 «76AR249431548R

9S PFRCFNT CONFIDFNCF LIMITS = 4@ AND +INFINITY
e bbb b L T R N I T T T I IS

‘ethod Reported:

M Binomial (OMoving Average [ Probit
:0TE: Method selected it¢ that which gives the narrowest confidence limits for t
LCsq.

-

analysis terformed by a computerized LCgqo program developed by Stephan, C.E.
dusch, R. Smith, J Burke and R.W. Andrew. 1978. A computer program for
lating an LCsp. . Env*r*onmental Protection Agency, Duluth, Minnesota,
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AN- YT CAL S0 SATAISTRY LABCRATORIES, INC
P.D. Bex 1077 o Lot mpia, MO 65205 o (314) 4748579
® Felruary 27, 1979

ORGA NOPHOSPHATE SCREEN

" ANALYSIS RESULTS FOR:.

Aquatic Toxicology Department
" ABC Labs

P.0O, Box 1097

Columbia, MO 65205

Lab No.: 23168-1 23168-2
Customer 1D.: Fish Food Well Water
parts per billion Nanograms/liter

DDVP: 250 < 40

Diazinon: <10 <20

Disysion: <18 <28

Methyl Parathion: <30 f <80
Malathion: <30 ;<110

Ethyl Parathion: <30 <80

Gary % Brookhart _

Residue Supervisor

<indicates minimum detectable amount.
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v-_—/-nl."-ﬂa.Aq:_’ ® March 21, +:33
NCNICONIC CHLORINATt HYDROCARBCON RISIZUEL ALYSIS
FOR: ABC Aquatic Toxacology
Lab No. 25107 25126-1:= 25126-2=*
Customer I.D. Well Water Recon Water DI W:ter
2/6/80 2/8/80 2/8/80
Co~oound Nanograms/liter
BHC <0.4 0.4 <0. 4
a3SHC <0.4 0.43 <0.4
8BHC <0. 4 <0.4 | <0.4
~2HC <0. 4 <0. 4 <0. 4
o BHC <0.4 <0.4 / <0.4
Chlordane 7.3 6.8
iieptachlor - <0.4 <0. 4 <0. 4
Heotachlor Epoxide <0.8 --- <0.8
cChlarsaps - 2.7 7.3 6.8
EChlorcane <0.8 <0.8 <0.8
Tecn Lnlordane <2 <2 <2
Dieldrin + Aldrin <) <1 <1
Aldrin <Q 4 <0 4 <o
Dieldrin <1 <1 <1
DDT + Metebolites <o <2 <2
o,p0'-DDE <1 <1 <1
2,0'-DCC <1 <1l <1
o,c'-DDT <2 <2 <2
DLQ:-DDD <2 < <2
P.D -DDT <2 <2 <2
Cndrin <2 <2 <2
Heutuchlor <0.4 <0.4 0. 66
Heptechlor Cooxide <0.8 . 2.3 <0.8
Lincdane <0.4 <0.4 <0.4
Se-heoyveohlor <8 ] <E
Tcxathane <50 <50 <50
2C= <30 <30 <30
Lrcclor 1242 <30 <30 <30
f-czlor 1016 <30 <30 <30
Arccler 2% <30 <30 <30
~roclor 1260 <30 <30 <30
e Q.37 0 76 0.13
LLrey ca Ca <a

<indicetes less than,

Very strong response observed at retention time

© Qeclu

if present at all.

by DEEP -erpornse.
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Zrocs

Residue Supervisor -







