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MONGANTC PO YMER FAOGLE TS OG.
800 N. Lindbargh Boylavsre

§t. Louis, Missouri 63i87

Phone: (314) 884-1000

Marck 29, 2984

Containe r

Dr. Louis Borghi
Staf* Scizntisi ;
Dyna-Mac Corporat:on .
11140 Rockvil:e Pike &=
Rockville, MP 20852
=z
O

Dear Dr. Borghi:

0
Enclose? are the preticols and test resclts for aquatic toxicity of &
2-mercaptobenzothiazcie, trade named THIOTAN® acceierator, that were
referenced ip an ITC subwitial dziod 7/16/82 by J. R. Condray, and that
were raquested by you in your February 7, 1984 letter. I am stiil
awaiting e copy of an enviromme~tal study aiso referenced in the ITC
submittal, but I thought thess would be helpful to you now.

You also asked if Monsanto had any unpublished test data on
biodegradation of MBT. A short study using an incubation technmique
showad iittle bisdegradation of HBT, but photo transformation studies
indicated an aqueous solution half-iife of 3.7 hours in smalight and a
half-life of abour 100 hours in the dark. MB? is ttus quite
susceptible to chemical degradation under envirormental conditions. A

summary of the degradation studies is enclosed.

Sincerely,

TR e dyttor

Product Acceptab:ility Manager
Rubber Chemicals

Enclosure
¢c: J. R. Condray

® Registered Trademark :f Monsantc Company

7.069/EJ.1 8 unit of Monsanto Compeny




:  ;;St§tic}Acﬁte”Bioassay,Repdzt,
- #23809

Submitted To:

- Monsanto Chemical Company NIB
Attn: Dr. William J. Adams
- 800 N. Lindbergh Boulevard
- 8t. Louis, Missouri 63166

( wmB7)

Acute Toxicity of Thiotax (AB-79-1384365-1a)
to Fathead Minnows (Pimephales promelas)

August 27, 1979




~ . .Submitted By: Anzlvtical BioChemistry Laboratories, Inc.
7206 East ABC Lare
P. 0. Box 1097
Columbia, Missouri 65205

Prepared By:

[MFF{(KM% &3 /M
Carl M. Thompson’ Date
Aquatic Biologist

%‘M 5/s0/24
Alan D. Forbis Date

Aquatic Supervisor

Approved By:

JamgsFA. Ault '
QuaNty Assurance Officer

e D. Johnson
Lfboratory Manager




: d by the
ic Orga ms “Water quahty
gen, . pH. lnd al-onxa vere meas-
'ceptnb e lint.s ,

nnows were challenged with a
: observed 96 hour LCso and 952
re thh1n “the-95% confidence limifs reported
rndxcatxng that the fxsh were in good condition.

ts'of the four day static fllh tox1c1ty study using fat-
;rensunnar1zed below.

96-hour LCso
(95% C.1.)

 Thiotax ' ' 11 mg/1
SR I , } (8.3-15 mg/1)

_Antimycin A 0.000028 mg/1

(0.000023-0.000034 mg/1)

Also,‘the results indicated a 96 hour, no observed effect concen-
tration of 4.2 mg/l.




" INTRODUCTION

This static bioassay was performed :t the aquatic bioassay labora-

tory of Analytical BioChemistry Laboratories, Inc., Columbia, Missouri,
for Monsanto Chemical Company, from August 22 to August 26, 1579, as
authorized in a letter from Monsanto Chemical Company on Febma? 1,
1979 (Appendix I). The purpose of this test was to determine the 24, 48
and 96 hour LCso levels for Thiotax to fathead minnows (Pimephales
romelas). A préliminary range-fiiling test was conducted from ;ugust 7
to> August 11, 1979, tc determine the concentration range for the defini-
tive bioassay. The study was performed following the procedures cut-
lined in ABC Protocol Number 7601 (Appendix 1) as approved by
Dr. William J. Adams, Monsanto Chemical Company, on August 17, 1979.

METHODS AND MATERIALS

_The procedures for static bioassay, as described in Standard Meth-
ods for Examination of Water and Wastewater (3) and Methods of Acute
Toxicity Tests with Fish, Hacroinvertebrates and Amphibians (1), were
used in this experimen*. The fathead minnows used in the test were
obtained from Fattig Fish Hatchery in Brady, Nebraska. The fish were
identified to species using the taxonomic keys developed by Eddy (4).
All test fish were held in culture tanks cn a 16 hour daylight photec-
period 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 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 0.20 g and a mean standard length of 22.9 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 conducted in five gallon glass vessels
containing 15 liters of laboratory well water with the characteristics

shown in Table 1.

These vessels were ept in a water bath at 22°C (21.0). The test
fish were acclimated to the dilution water and test temperature and held
without food 48 hours prior to testing.

A 96 hour range-finding test was conducted to determine the concen-
tration range for the definitive study. The preliminary test concentra-
tions were set at 0.1, 1, 10 and 100 mg/l. Based on the results of
preliminary testing, six concentrations of the test compound, ranging in
a logarithmic series from 4.2 to 75 mg/1, with ten fish per concentra-
tion were selected for definitive bioassay. The fish were added to the
test chambers by random assignment within 30 minutes after addition of

toxicant aliquots.

The Thiotax standard was received on May 21, 1979, in good condi-
tion. The sample upon receipt was observed to be a yellow powder and




che “sllowed to varm
oncentrations were obtained by
rking solution ‘irectly to the

iotax “in %
I). All standa

Tl e E Tibierz pre's!'nts the predicted YCss vaiues :ud 95% confidence in~
.7 tervals for Thiotax and the refer=nce tést agaiu~i Antimycin A, a pisci-
- ¢ide. These values were obiained by e?].oving the statistical method

(

S "~ -described by Litchfield and Wilcoxon (6) «r Stephan (9). Mortality
',,,,;,,,;,,,,,;,;aﬁs,,,,,,tes,t, ~copcentrations and water quality data are presented in
. Jable 3. :

.~ The dissolved oxygep concentist’on which stayed becween 40% zad

100% - saturation was considered ad=qiate for testing. The pF valuves
- .remained consistent with the control througaout the study. The zmmorie
 concentrations were btelow the toxic iimit {7

- "The study was corducted following the iateri ~f tkc 5S00d Laboratory

Practice Regulations (8) and the final report wi: reviexes b Analytical
BioChemistry Laboratories' Quality Assurance unit. Ail oviginal raw
dats was provided to Monsanto Chemical Company, witk a copy retasined at
Analytical BioChemistry Laboratories.




" TABIE 1

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

Parameter Concentration
Dissolved Oxygen 9.3 ppm
pH 8.2
Hardness (CaC03) 255 ppm
Alkalinity (CaCOg) 368 ppm
Conductivity 50 pmhos/cm
Total Ammonia (NH3) <0.05 ppm
NO3-N 0.15 ppm
Ortho-Phosphate 0.10 ppm
Aluminum <0.01 ppm
Arsenic <0.001 ppm
Cadmium <0.001 ppm
Chromium 0.001 ppm
Cobalt <0.001 ppm
Copper <0.G1 ppm
Iron 0.012 ppm
Lead 0.009 ppm
Mercury : <0.0001 ppm
Nickel 0.0157 ppm
Zinc <0.01 ppm
DDVP ng/1
Diazinon ng/l
Disyston ng/l
Methyl Parathion ng/1
Malathion ng/l
Ethyl Parathion ng/l
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in !’ilh Contml No. 26 21 P
llealt.h Anocuuon 1975  Standard Hethods for
f,!htet and Hastewater _14th ed. Washington, DC

Eddy, Suuel 1969 The Freshwater Fishes. 2rd ed. V. C. Brown

'i:’kCo-pany, Dubnque, IA. 286 p.

' Bravhn, J. L. and R. A. Schoettzer 1975. Acquisition and Culture

~ - of Research Fish: - Rainbow Trout, Fathead Minnows, Channel Catfish
— and - Bluegills. Environmental Protection Agency, Ecological Re-
'search Series FPA-660/3-75-011 May, 1975. 45 p.

. (6) Litchfield, J. T., Jr. and F. Wilcoxon. 1949. A Simplified Method
_of Evalusting Dose-Effect Experiments. Jour. Pharm. Exp. Ther.

~ 96:99113.

) {Nauonal Acade-y of Sciences. 1971. Water Quality Criteria, 1972.
“U. S Depart-ent of Commerce, PB-236 199. 592 p.

Food and ~Drug “Administration. Regulations for Good Laboratory
Practice. Federal Register, Vol. 43, No. 247, 59986-60025,

December 22, 1978.

Stephan, C. 1977. Methods for calculating an LCso, p- 65-84. In
F. L. Mayer and J. .. Hauelick (eds.). Aquatit Toxicology and
Razard Evaluation. ASTM Special Technical Publication 634. ASTM.

Philadelphia.




Quality Assurance Statement for final report #23805 entitled, "Acute
Toxicity of Thiotax to Fathead Minnows (Pimephales promelas),” for
_Dr. Williss J. Adamz, Monsanto Chemical Company, St. Louis, Hissouri.

In accordance with ABC Laboratories intent that all studies con-
ducted at our facilities are designed and function in conformance with
good laboratory practice regulations and the protocols for irdividual
laboratory studies, an inspection of the final report for Thiotax 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 initiation of the study indicated they were
in good health and should not bias the observcé mortality in the study.
A final inspection of all data and records on August 28, 1979, irdicated
that the report submitted to you is an accurate reflection of the study
as it was conducted by ABC Laboratories. .

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

Au
lity Assurance Officer
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ANALYTICAL BIOCHEMIS'
: “Aquatic Toxicology Division
. | : ' ACUTE TOXICITY BIOASSAY
!onicgnﬂr ;2!:,5; __Test SPeCiQSW_' 13129} Study No.
Date Initiated g/21/74 Time//:3C>om __Date Terminated &/2ef724
Dilution Water LZ:I& H;D No./Vessel /O Vessel Size /5"_0

MORTALITY AND BEHAVIORAL OBSERVATIONS
Test Conc. 24 hr. 48 hr. 7Z hr. 96 hr.
_mg/l (ppm) ! Dead ] ODbS. Bead ] Obs. | Dead | Obs. | Dead Obs.

Control O e
o 2
o /
V4

/0
/O

/0

observer | J6 J=11 40
pate | P23 Ehy $-25

7

_ Remarks: “uv Fx‘ S Cvu«& ..\‘ ,Ss o
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T 3‘?9 ,

Final Gross Weight_ 0,28
Tare Yeight___ 0.0 o

Net Weight _ Q_Zg‘ _& Balance cahbr.ated with class s we:.ght

g+ aoo g =
Adj. Net Weight_ 0,26~  &* 5355 5 “{tare) lf:mal ’

Preparation of Test Concenirations

stdo I /

Control
1.
2. -
» ——
5.

s‘
7.

Date_¥/22/25

Tinal Gross Weight 9, 4=

Tare eight 0.0 © ‘ Concentration
Net Weight 7. ¢ g Bazance callbrated w1th class S weight

[ 3 > ‘aa o.
Adj. Net Weight 2, € T&m}‘ “(tare) walnal wt. 5

Conc. oi Work. Dllutlon o 2:@
Std. (mg/ml) v°1 (1) [ (mg/1

/4°0
X ?)
180

s 1859
2 £0
? 8%

Remarks:

e |

Checked By:%\ [aeSPL o

%co stanlard.




Y AND BEHAVIORAL OBSERVATT ONS

o 1} o
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Date

’  Remarks:

Chiecked By:




 SREPARATION OF TEST CONCENTRATIONS (weight/volume)

, : 7_3g° Mh"’" 4 3’"””
' Compound . :(‘ ‘ __Lab No. T34 % TestEu. — FHM
) , By(ds e _Checked By, 1

i on / od 0-5/. g ?
CIass S w E inal wt.

Sample Gross Tare Net Purity Dilution Final
Mumber Yeight(g) Wei ht(g) Weight(g) Correction volume(l) Conc.(mg’/1)

1 /. " oc.ou X Sl — /5" ylol®)

Compound l.ab N»o. Test
Date Prevared By Checked By

Compound Purity Balance Calibration: £+ g g
(Class S wt.) (Tare) (Final wt.)

Sample Gross Tare Net Purity Dilution Tinal
Number Weight(g) Weight(g) Weight(g) Correctien Volume(l) Conc.(mg/1)

1




- Date rebbﬁvtéd K/;;p/-:g
, & ;229(2 N
Water qualzty gg [z (o)

: ~0bs,e,rve,='p % Expected % 0 Contiribution
- mortality mortality -k ' to Chi

0/.\\ O 109l p.ood

e~
.

'ZO 71 ~¢a | O pooo
2 ”\ &b : B

-

asoms fon cm] B @

- Total snimats = ____ 30O Total contribution to Chi 0410
7 K ' B Chi2~- contribution X total animals = & . 8o
to Chi K ’

(P'-OS) for (K-2) \ deg. of ﬁ'eedom = 584' '

Confidence i1inmits (.05) for LCsp

o= [O \
flog, = s2-77/NwW = [\ 2% 24 hieso

L, = lower 1imit = [4—
LC., = upper limit =273

(Title)
gl22/24
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"Acute Toxicity Bioas
R Probit Analysis Work Sheet :
Towicant " " Date tested__ 8/22-&/20(™™
LoT i '

] Test Species W Date reported KL/Z"[[‘?&'i
Lab Number 22809 Temperature Z2°C

Exposure period 4D hrg Water quality 'AZ_@ZLZ;}/?“

Contribution
to Chi

o]

Observed % | Expected % ! o
10~
i

Concentration No. dead / c
d total no. | mortality mortality

i

——

orpo -1 O

o/ 10 (@) (V\
| 71O 1o

o/ 1O o

[0/ (D l0o_(G4
/ /
/

O oo

R Q|

o..ano

e - amen o wmae

o .000
© 0Tl

A
~JE]

1
:

Jotal animals = Tetal contribution to Chi /o) ‘ozs

K = Chi2- contribution X total animals = (@] ?:5
to Chi K

2 - "'
chi2 (p-.05) for (K-2)_C—deg. of freedom = _2-55

=|.5c

(.05) for LCsp

270 ,
s2-77 yNu+ = (.29

Lo / £ linit

~ v
e A

hralysis




- rijWater quality oo gﬁﬁz F ]

No.- dead g | observes z ‘Expected % o.g | COntribution
B total no. mortality | - mortality v - to Chi
0/ po -1 o = 1- -
T e O/ lO O 7. 2) -’ E '! - -0c®
e N S R WA N <X 2] i 1y 3 0%
& | &0 18 ¢ fo :Olewee
24 1 10410 o /me\ s 1.3 oco
o I | , HE
e R | T
Total animels = 40  Total contribution to Chi o010
K ‘ o “4‘ . Chi2- contribution X total animals=__ Q.| O
. , b to Chi £
Mgy = 15 7 . (p-.OS) for (K-z) - deg. of freedom = 5-‘[

L ———Ll—rr
e = " '2.3_

S = 16, JIC,, ¢+ L /1 =

'A +“/ﬁg__ /-39

Confnd..nce limits (.05) for LCsp

' = _1© |
£ LCgy = $2-77 /NN -[33 QG ir tes0 = I wﬁﬁ(g{;?r/ém-

LCep /7 £ LCgo = lower linit = g }
W, o % f LCgy = upper limit = [S

fralysis by:&g(_d%%{h_%hdﬁ -23 &h‘rl" Z’/&‘?I?Q
| 72) - i (bate)

*h
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Y AND BEBAVIORAL OBSERVATIONS
~fead | Obs.

opserver

. Dafe :
YAOE =075 X oguil brisw~

Remarks: W,

Checkel By %




y, ,
g Diluy lvme ‘

Tare Weight o.o* & g Concentratxon P Qgéﬁ ' mg/
e calibrated with class 8 weight

- v o g Balanc .,
Net Yeight & -» 1~ teeO g + O 930 g = . oo 1 )

555;] th '4e1ght__e;_eze__————— class —tare) . (Zinal wt.)
nﬂparat:.on of Test Concentrations ‘ 3
Test H ﬂ pate §/¢ __Chemisf J oL 2> =7 S
Conc. o chrk‘ Alig. cl. D11ut1on 7 PAnal CAne ‘
- {ml "~ Vol. (1) / (mg/1)

std. (mg/ml)

*\‘\v

Control >
3. 0.0 zf' ,‘ - r-1-.- LH
2. _oeo0!S ! _:g___ _g-_o_o_ee:l_
3. 2. 0918 - l’ 3 0.000%0
. Ght?”i: I o 3 ]
’ | ,i {) %" o, OO/

5. _‘Q_M-———__

6. —

et o it st

B

7. —_ —

Prevaration of Concentrated Working Standard

Date __<hemist - 2
Final Gross Weight g Dilution Volume
a Tare Weight g ~oncentration me /%
Net Weight g Balance calibrated with class 35 weight]
' 2 . g rs g = . o
Acj. Net Weight 8* Tclass S) —(tare) (final wt.J

Preparatlon of Test Concentrat_gon

Test Date Chemist
Conc. of Work. Aliq. Vol. Dilution Final Conc.
std. (mg/ml) (ml) Vvol. (1) (mg/l)
Control B
i.
2.
3.
Yy,
S.
6.
7.

Re:narks:

Prevared Bv:

scorrected




Hnter quality FZ«on 1'(7_2

| ovserves % | Expectea % | contribution
total w0, “mortality | ~mortality !u-g : to Chi
SRR : 0110 - | © - j —g -
T Of 1o ol C'S\Q | 1.71 © o008
1T 2ol N =e ol ©.cec
=20 |0 ' =—me 12 ; ©.000
(92,12 __ 0o faa) 9471 12! owiq4
19,40 02~ - o=
- wa 1 | Vo
_Tota) snimals = __ e wicdl Tatal contribution to Chi o .o19
o VK o w + L *ni2- coatribution X total ammals- (=X fq
‘ ’ to Chi S ,
Chiz (p-.05) for (K-2) zfg. of frcedom S‘qﬂ

S = 1C II.Cso - LCHILC

,m@#- 2

'sfw-/n

Confidence limits (.05) for I.Cso

, N'= : 20 . / .o.oo{o-—
50 9 1 o

LCgo / ¢ Lcso = Jower linit = 0.000040
o X f L = upper limit =0 Y- Iy

hralysis oy._&dmm_ A,i B_,% cf (/w/'??
om (T: tle) (Date)

Trhocked ¥ Dzte: 8/34/7? ;

ar e s WeERILE - @ As.s s &l




- Toxicant

" Aquat :c”fie&iiﬁj Lab
kcutc Toxi.eity" Bioanay

Probzt Analya:s Work Sheet

twa “_A_é  Date tested “@”6/‘:&/‘?’

Test sl:ecies_!:a:ta.ué_m_-_ug___zng_ Date reported__£/®0 /79

| Lab Number P Y4 LQX;Q‘ ~t Temperature Z2°C

Exrosure perio é&g s Water quality ./"zeca” X -)

Observed % | Expected % g
total no. ! mortality mortality !

Olie - | © —

O .04 2t 1O 2o 2z

O 029537 ! /2 lo I o

0.0%0085lp (2710 - £ 7\ 96

. / . J

/
/ , i

Total contribution to Chi o o0e®

Chi2- contribution X total anirals= O.2:©

to Chi K /
chi® (p-.05) for (K-2)_'_deg. of Freedom = 3-F4

Concentration %io. dead / .
to Chi

Total animals =

Confidence limits {.0S) ior LCs;
2O ,
$2-77 yNw' = [ 2] 4P nr Llsy = O o083 wy/g 4 002239 ny(s
c.st.

H lcso = lower limit = 0-0evrTL,
LC.,. = upper limit =o~900037 ’

X 50 R
hAnalysis by:___ ( j@‘ﬁ? ‘_:% ',,/5 %’E f/ier?”f
> Y uom- A-t_ (Tl 4 ie) (OBLC)
Tren Zy: o ) ;

Late: 7/2-3,-/7 ¥

Contribution SR
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cevood? 2. osorn @

N - 20

s » oomeg t Temen] = /.
e /-3

Confidence lifts (.05) for LCsp

f1c, 7-752-77/ N1 = /"zl

WCso 7/ £ Lcso = lower linit = o .00 T3
lcso X € lcso = upper limit =p o000 34

D6 pv Cso = O-0seeZ¥

c.nerved % Expected z ! Cmtnbutuon
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" ABC PROTOCOL NO. 7601
 (Revised June 21, 1979)

 STATIC BIOASSAY PROCEDUKE FOR DETERMINING THE ACUTE TOKICITY
OF CHEMICAL SUBSTANCES TO FRESHWATER FISH

"ABC Study Number 23809

Test Material Thiotax (Study No. AB-79-1384365-1a)

Test Species _ Fathead Minnows {Pimephales promelas)




1.0 INTRODUCTION

Aquatic toxicity tests have been used extensively in the as-
sesment of %he environmental effects of chemical substances.
Indeed, aquatic bioassays are required by federal laws such z3 the
Toxic Substances Control Act (1), FIFRA (2), and the Clean Water
Act of 1977 (3). With the testing guidelines for these laws in
mind, as well as FDA's Good Laboratory Practice Regulations (4)
vhich complement them, Analytical BioChemistry Laboratories, Inc.
has prepared the following protocol. The static bioassay method
presented here was patterned after procedures that were formuiated
by the U. S. Environmental Protection Agency (5), American Public
Health Association (6), and the American Society for Testing and
Materials (7).

OBJECTIVES

The primary objective of the toxicity test described herein is
to evaluate the acute toxicity of a chemical substance to fresh-
water fish under static conditions. This is achieved by determin-~
ing LCso levels of the toxicant during a 96 hcur exposure period.
An LCgo is the approximate concentration of the test material that
produces 50 percent mortality of test fish after prescribed inter-
vals. The method is designed to yield LCgo values following 24, 48
and 96 hours of exposure.

TESTING FACILITY

The study will be conducted by the Aquatic Toxicoiogy Division
of Analytical BioChemistry Laboratories, Inc., 7200 East ABC Lane,
P. 2. Box 1097, Columbia, Missouri 65205.

RANGE-FINDING STUDY

4.1 General. For most chemical substances, the approximate
toxic level to aquatic organisms is not knowr Becruse this infor-
mation is essential before a definitive toxicity test can be con-
ducted, ABC routinely performs range-finding tests xor static
bioassays with fish. The information derived from this preliminary
test will be used to set concentration levels for the defimitive
bioassay described in sectior 5.0.

4.2 Test Fish. The fish species to be used should be se-
lected by the study sponsor from the list of recommended species in
Table 1. The most common species used for toxicity testing in-
cludes bluegill sunfish (Lepomis macrochirus), rainbow trout (Saimo
gairdneri), and fathead minnows (Pimephale. promelas). Fish rang-
ing in size from actively-feeding fry (~0.2 g) to 5.0 g will be
used as test organisms. The fish standard length of the largest
fish will be no more than twice that of the shortest fish. ”he
fish will be obtained from sn established commercial hatchery or
in-house cultures. The particular source to be used is dependent
upon the seasonal availability of test fish and will be listed at
the time of protocol approval in the test-specific information of
section 8.5, along with the species sele~ted by the study sponsor.




ibed: by Breuhn et.
16~hour daylight photo-
for to testing. A daily
holding period, along with
Jiscase: treatments, will be kept and
 f rt.  During the holding perigd, they
receive standard - commercial fish food (Rangen's”) at a
intenunce rate of 3 to-5 perceat of their body weight per day.
¥ lot will be held without food and acclimated to the test
r. 48 ‘hours prior to testing. If mortality of the
¢ 10 percent in the 48 hours previous to testing,
the 2 -will ‘mot be used.  Previous to or concurrent with the
test, the fish lot will be challenged against a reference compound,
~ Antimycin A%, to det: wine their general health and suitability as
“tegt “organisms. The :.:'ts of the Antimycin A test will be com-

- pared against publishea :.xicity values (19).

... 4.3 Test System. The range finding test will be conducted in

five gallon widemouth glass jars containing 15 liters of test
solution and five fish per concentration. These test vessels will
be immersed in a circulating water bath with temperatures main-
tained within $1°C of the desired test temperature (Table ). For
temperature control in the water bath, thermostatically controlled
heating elements will be used for wormwater tests (22 $1°C) and
_ refrigeration units (MinoOCool~) for coldwater biocassays (12 $1°C).
The dilution water used +ill be a soft reconstituted water of the
following makeup in deionized water: 48 mg/l NaHCO3, 30 mg/l
CaS04°2H20, 30 mg/l MgSO4, and 2.0 mg/l KCl. The water quality
parsmeters of this dilution water are: pH: 7.2-7.6; total hard-
ness: 40-48 mg/l CaCOs; and total alkalinity: 30-35 mg/l CaCOj.
Also available, at the sponsor's request, is an alternate dilution
water from a deep well source with chemical and physical character-
istics shown in Table 3.

4.4 Test Material. Specific information regarding the test
material is to be supplied by the sponsor and will be addressed at
the time of protocol approval in section 8.3. The test concentra-
tions will be prepared on a weight/volume basis unless othervise
specified. A record of all sample weights and dilutions will be
kept, checked by a second party, and furnished ia the final report.

4.5 Test Procedure. The rangefinding procedure is as
follows:

$.5.1 Test fish will be acclimated to the test temperature
and dilution water for at least 48 hours prior to testing, during
vhich time they will be held without food.

4.5.2 The range-finding test will be initiated by exposing
groups of five fish to at least three toxicant concentrations

*Antimycin A standard ootaine? from Sigma Chemical Company, Type
111, crystslline, Lot 125C-0152. R

ped by zddy



- spaced by s factor of 10. The test fish will be placed in the test
chambers by stratified random assignment within 30 minutes after
solution preparstions. The iuitial toxicant concentrstions mecst
ofter used are 1, 10 and 100 mg/l. KNumerous static tests by ABC
kave shown that a significant percentage of the compounds test:d
bave aquatic toxicities which fall within this range.

4.5.3 After 24 hours of exposure, the test chambers will be
observed for mortality and/or adverse behavioral effects. Dead
individuale will be removed at each observation and a record main-
tained of mortality and abnormal behavior. Dependent upon tkLis
observation, additional test concentrations may be added at levels
above or below the initial concentrations. This procedure will be
followed until a toxic range is determined. For example, if the 24
hour exposure results in total mortality, mnew solutions will tbe
prepared at a factor of 10 below the lowest initial soncentration
until no mortality or partial mortality is reached. In the con-
verse situstion, if no mortality is observed after 24 hours, new
solutions will be added at concentracions spaced by a factor of 10
above the highest initial level until mortality is noted. Iz this
manner, a bracket is fermed for the toxic range of the compound.

4.5.4 The preliminary test will be conducted for a period of
24 to 96 hours - the exact duration dependent upon the results of
the initial concentrations tested. In most cases, a prelimipary
test for 48 hours at 3 toxicant concentrations is suificieat te

determine the toxic range.

4.5.5  Results of the range-finding study will be used to set
the concentration range of the definitive study described in sec-
tion 5.0. At least five toxicant concentrations selected from the

logarithmic scale presented in Table 2, which fall within the
ary test range, have proven ta be adequate in assessing

mewaldmdnawe
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most compounds.

DEFINITIVE STUDY

5.1 General. Following ihe preliminary range-finding study
discussed in section 4.0, the definitive test will be conducted by
the procedures described belew. Test-specific information regard-
ing the sponsor, test material, test fish, preposed study dates,
study personnel and study approvals will be included in sectica 8.0
at the time of protocol approveal.

5.2 Test Fish. Aspects concerning the acquisitiom, culture
and acclimation of test fish will be the same as discussed in
section 4.2.

5.3 Test System. For all definitive testing, the test vessel
size will conform to the maximum loading limitation of 0.8 grams of
fish per liter of solutior (5). One of the following types of
glass test chambers will be used: (a) 5 gallon glass jars com-
taining 15 liters of solutiom, (b) 40 liter aquaria containing 30




c information regarding the test
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‘l'lte 'I;,niic test ,ptocedﬁresr for .. .

io riy»will' e as follows:

f 5';57. 1 - ifrhé;‘téa;, fish will be acclimated to the test tempera-
tuge and dilution water for at least 48 hours prior to testing,

~_duriog which time they will be held without food.

- 1 3}’2 'l‘hé “definitive test will be initiated by exposing
“groups of 10 organisms to at least 5 toxicant concentrations and a

S dilution water control. The test concentrations used will be based

upon the results of the range-finding test and will be selected
 from one of the logarithmic series presented in Table 2. The exact

concentrations to be used will be addressed in section 8.4 at the
_time of protocol approval. .If a solvent is used in the preparation

Li?;,p]f ‘test solutions, the control chamber will receive an aliquot of

" the solvent equivalent to the highest amount used in the test cham-

bers. The test orgsnisms will be placed in the test chmabers by
stratified random assignment within 30 minutes after solution prep-
arations. ,

esi505 5 AR am sltermste test dssigs, duplicste S5 gellen jare
per concentration containing 15 liters of solution and 5 fish each
~ may be used, if so authorized by the sponsor.

 5.5.4 The test chambers will be observed for mortality and/
or adverse behavioral effects &very 24 hours. Dead indiviuuals
will be removed at each observation and a record maintained of
wortality and abnormal behavior for each concentration tested.

5.5.5 Length and weight measurements will be made on either
a representative group of the test fish prior to testing or on the
control group at test terminationm.

5.6  Test Procedure-Chemical and Physical. Water quality
parsmeters of temperature, dissolved oxygen, pH and ammonia will be
monitored throughout the test. Measurements of temperature, dis-
solved oxygen and pH will be made at 0, 48 and 96 hours of testing
in the control, low concentration and highest concentration with
surviving fish. Ammonia levels will be determined in the scae test
chambers at 0 and 96 homxs. I at anmy point in the study dissolved
oxygen levels are observed to be below or approaching 40 perceat
saturation, ABC will comtact the study director for authorization




~»£o”a:tiiiéijlly;ggratgfthe test chambers withk compressed iir for

“the duration of the study. —The suthorization procedure used will
be that described in section 7.0.

5.7 Analysis of Results. The results of the definitive study
will be statistically analyzed for 24, 48 aid 96 hour LCso values
and tneir corresponding 95 percent confidence limits. For data
sets with one or more partial mortalities, in addition to 0 and 100
percent recponse levels, the statistical method described by Litch-
field and Wilcoxon (11) will be employed. If no partial mortali-
tie: are represented, i.e. if the test yields only 0 and 100 per-
cent mortalities at any observation period, a binomial test (12)
will be applied for the LCso estimation.

5.8 Report. A final report of the definitive study will be
submiticd to the study sponsor and will inciude the following. A

draft of the final report will be submitted for spensor review if
so requested at an additional charge.

5.8.1 Study dates of both preliminary and definitive phases.
5.8.2 Objectives and test methods.

5.8.3 Reference to the statistical methods used for data
analysis.

5.8.4 Decription of test material (date of receipt, storage
conditions, purity, physical characteristics, and method of prepar-
ing test concentrations).

5.8.5 Description of test design.

5.8.6 Summzry of thes data anaiysis, mortality observations
and test water quality. :

5.8.7 Location of raw data.
5.8.8 List and signatures of study personnel.

5.8.9 Statement by ABC's Quality Assurance Unit.

5.8.10 The report appendix will contain the original raw data
for mortality observations and water quality, results of the Anti-
mycin A reference test, records of fish size and daily holding log,
letter of test authorization, letters of authorized protocol chang-
es, and a copy of the approved protocol.

5.9 Data Retention. All original raw data generated in the
preliminary and definitive studies will be provided to the study
sponsor in the appendix to the final report. A copy of the data
will be retained in ABC's archives.




op -vhile the study. in in progress, ABC
) rector within- 26 hours. The ‘problems and
.o&ifieationl will be ‘discussed by telephone. ABC
ith the changes felt necessary upon the verbtsl au-
‘of ‘the -study director. A letter fcr writtea authori-
be submitted by ABC to the study director and

e same manner discuned i.n section 6.0.

8 0 ,,TEST-SPECIFIC INFORHATION

L 8u General. The follow:.ng items will be addressed for each
static bioassay. This information is necessary to be in compliance
. with Good Lasboratory Practice Regulations (4). Sections 8.2 and

717:8 3 are to be completed by the study sponsor. Sections 8.4, 8.5,
8 6 and 8 1 will be co-pleted by ABC




8.2.2 Address _ 800 N. Lindbergh Boulevard
St. Louis, Missouri 63166

8.2.3 Study Divectoxr (Coordinator)

Dr. William J. Adams Study Director
Name Title

8.3 Test Material:

.3.1 Name Thiotax (Study No. AB-79-1384365-1a}

.3.2 Code Number __ A Q -19-1>Fa3e8-1g

.3.3 Physical Description _yellow powdex

.3.4 Purity 94 %t o~ve  Vhutey

3.5 Stability _stelis & i tbi\awb
.3.6 Recommended Solvent (¢ e

.3.7 Water Solubilit, A-Sepw

8
8
8
8
8
8
8
8

.3.8 Handling Precautions

8.4 Test Concentrations:

8.4.1 Dsfinitive Concentrations _ 4.2, 7.5, 14, 24, 42 and
75 ag/l

8.5 Test Fi:h:

8.5.1 Species _ Fathead Minnows (Pimephales promelas)

8.5.2 Supplier _ Fattig Fish Hatchery
Brady, Nebraska

8.6 Study Dates:
8.6.1 Proposed starting date of definitive study _ 8/22/79
8.6.2 Propesed completion date of definitive study _3/26/79




- 881 Sponso: s Study Duector

Tu:fe é

8.8.2 Anc's Study Director

Study Director
itle

Laboratory Director

_Lab Manager
Title

) i;lte /
8/15/79
ate

8/15/79
Date




‘TABLE 1:  RECOMMENDED SPZCIES AND TEST TEMPERATURES®

. Recommended Test
Recosmended Species Temperature (°C)

Rainbow Trout, Salmo gasirdneri 12-

Brook trout, Salvelinus fontinalir 12

Bluegill, Lepomis macrochirus 22

Fathead minnow, Pimephales promelas . 22

Channel catfish, Ictalurus punctatus 22
22

Carp, Cyprin=s carpiob

3pdapted from (5).

bRecmumended for compounds used in Japan.







“TABIE 3:

Pa:zameters
Dissolved Oxygen
pH
Hardness (CaCO3)
Alkalinity (CaCO3)
Conductivity
Total Ammonia (NH3)
NO3~-N
Ortho-Phosphate
Aluminum

Arsenic

Cadmium
Chromium

Cobalt

Copper

Iren

Lead

Hercury

Nickel

Zinc

DDVP

Diazinon
Disyston

¥ethyl Parathion
Ma’- chion

Ethyl Parathion

: Chenical cﬁirﬁétetistica of well water at ABC's
- . Aquatic Bicassay Laboratory.

Concentration
9.3 ppm
8.2

255 ppm

368 pr=

50 umhca/cm
<0.05 ppa
0.15 zpm .
0.1¢ prm
<0.4al1 ppo
<0.001 ppm
<0.001 ppm
0.001 ppm
<0.001 ppm
<0.01 ppm
0.012 ppm
0.009 ppm
<0.0001 ppm
0.0157 ppm
<0.01 ppm
<40 ng/l

<20 ng/1

<20 ag/l

<80 ng/l

<110 ng/1

<80 ng/1
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Toxicity of Thiotax (BN-79-1384365-le)

to the freshwater alga Selenastrum

capricornutum

Toxicity Test Report
Submitted to
Monsanto Industrial Chemicals Company

St. Louis, Missouri

Project Number H97-500 EG&G, Bionomics
Marine Research Laboratory
Report Number BP-79-7-107 Route 6, Box 1002
Pensacola, Florida
July 1979
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: coheir;ﬂéﬁ%?ﬂféiﬂﬁerﬁ also determined after

and another 96-hour EC50 was calculated (the

because:of the various alga re-

fff§§§h§;;~in'thefpresence of toxicants (Hall, 1873).

o A;i raw data related to thig test is stored at BMRL.
MATERIALS AND METHODS

Test material

" The sample was received at BMRL on 22 May 1979. The sample
was contained in a Clear-glass bottle labeled "Thiotax (iot NLO1l~

: 0071;;BN-79-13§43654IQ.F-_gthe-tést material was a_pale 'yellow powder.
Concentrations are réported here.as.micrograms (rg) of test material

| pex litef {2) of algal gro$th medium or parts per billion (ppb). '
Test alga ' ‘

B thﬁ'fieshuater alga tested was the unicellular green alga, .
Selenastrum capricornutum. The culture was obtaineq from the U.S.

Environmental Protection,Agency's Environmental Research Laboratory,
Corvallis, oOregon, and maintained in stock culture at BMRL. L




ra!bst oo litions
. .. Culture and test procedu:os 'ollowod thos. of U S. Environmental
| Protection Agency (1971) except as noted. Beginning cell numbers -
in the test flasks were 20 x 103 cells/milliliter (x2). Cultures
were incubated at 24:1 dGegrees Celsius'(°C) under ~3,800 lux il—r
lumination. Triplicate cultures were employed for each of the test
concentrations and the controls. Test containers were 125-m% flasks'
each containing 50 m% of test medium. Concentrations for the defini-
tive test were based on the results of a 96~hour fange—finding test.
Test concentrations were prepared by adding appropriate volumes of
a stock solution of test haterial to each flask. A primary stock
solution was prepared by adding a weighed amount of test materia;
to reagent grade dimethylformamide (DMFP) and secondary stock solutions
were prepared by serial dilution for. the range-finding and definitive
tests. A solvent control was also maintained to which was added
0.05 m2 of DMF, the maximum volume added to a test flask for the
definitive test. ' .
Measurements of in vivo chloroﬁhyll a in_cﬁltures were perforﬁad
by using a Turner Model 1ll1l fluorometer. Cell counts were made bj
using a hemacytometer and a Zeiss Standard l44compound miczoscopei R
The definitive test was conducted 4-8 June 1979. | s

Statistical analyses

Each test concentration was converted to a logarxthm and the L

corresponding percentage decrease of in vivo chlorophyll a« or cell.

numbers was converted to a probit (Finney, 1971). The 48-, 72-, and »ﬂ'”

96-hour EC50's and 95% coafidence limits were then calculated by

linear regression. .
To determine whether growth of the solvent control differed -
from that of the culture medium control, data were analyzed by

"student's"” t-test (Steel and Torrie, 1960). Differences were con-

sidered significant at the 95% confidence level (P<0.05).




_r»idenc' liln l of 60-980 ppb (‘l'ahlo 1) . After 9'6 houra

de of in vivo- chlorophyll a was from 12% in
turur_exposed to: 100 ppb to 89! :I.n those exposed to 600 ppb. De-

crease Vof ce].l numbers was fx:on 8% in culturel exposed to 60 ppb to
’i.n those exposed to 600 ppb after 96 hours. ‘The pH was fron '
'Ssnfter 96 hours of expousre (Table 2).
".fhere was no signi.ficant difference between growth of the con-
t:ol and 'solvent cont:ol cultures a.fter 96 hours of exposure, based

on both in v:l.vo chlorophyll o and cell numbers.




Finney, D. J. 1971. Probit Analysis. Cawmbridge University Press,

- London. 333 p.

Hall, R. H. 1973. An Algal Toxicity Test Used in the Safety Assess-~
ment of Detergent Componehts. Presented before the Thirty-Sixth
Annual Meeting of the American Society of Limnology and Oceano-
graphy, Inc., Salt Lake City, Utah. 23 p.

Steel, R.G.D. and J.H. Torrie. 1960. Principles and Procedures of
Statistics. McGraw-Hill Book Company, Inc., New York. 481 p.

U.S. Environmental Protection Agency. 1971. -Algal Assay Procedures:
Bottle Test. National'Eutrophication Research Program, Pacific

Noxrthwest Water Laboratory, Corvallis, OR. 82 p.
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Results of a 96~-hour exposure of the freshwater alga
Selenastrum capricornutum to Thictax (BN-79-1384365-le).
Percentage change is increase or decrease of in vivo
chlorophyll o in exposed cultures as compared to the
control at 24, 48, 72, and 96 hours and decrease of
cell numbers in esxposed cultures as compared to the
control at 96 hours.

Nominal Percentage change
concentration Chloxrop ; a —_~ Cell no.
(ug/%;ppb) .EZ h 48 h 6 96 h

Control
Sol. control ~1

30 .! - +2

60 , ~8

-12
-53
-87




‘Quality Assurance Unit

Peter J. Shuba, Ph.D.

Project Coordinator

Rod Parrish

i
Director




- c‘ibiicélogy Laboratory
-=-790 Main Street -
areham, Massachusetts

Lawsr)

Test Material: _Thiotax (N008-008) CP-1975
Description: _Yellow-colored powder
" Report NO.:- ' Other Codes: BN-76-1

Submitted by: _Dr. James Laveqlla, Monsanic Company, St. Louis, Missouri

-

ACUTE (96-HOUR) TOXICITY OF THIOTAX
TO RAINBOW TROUT AND BLUEGILL

PROCEDURES: Rainbow trout and bluegill toxicity testing procedures'A
are on the reverse side. _ _

SUMMARY: LCS50* and 95% confidence interval (mg/1)

Rainbow trout Bluegili

24-hour 0.92(0.72-1.2) 24-hour 3.4(2.2-5.5)
48-hour 0.75(0.55~1.C) 48-hour 2.1(1.8-2.5)
96-hour 0.75(0.55~1.0) 96-hour 1.5(1.2-1.9)

*LC50 = The concentration which is lethal to 50% of a population of
test organisms during the specified time period.

RESULTS: I Rainbow trout
Nominal test Observed percentage

concentration mortality
{mg/1) 24-hour 48-hour 96-hour

10NN

10 100
i0 100
2 20

[fmeb
= D
[-X~-X-N-N-N-N-1

1.8

1.0

0.75

0.56

0.42
control (acetone)
control

Bluegill
Nominal test Observed percentage
concentration _ mortality
(mg/1) 24-hour 48-hour  96-hour

100 100 100
40 100

70

10

control (acetone)
control




- g exposur ration was provided during the
ad temperature was maintained at 12 + 1.0°C. Dissolved ox-
d from 9. 93% of saturation) to 2.0 mg/1 (19% of
ng and end of exposure, respectively. pH
tially to 6.9 at the end of the test. Ob-
-counts were made every 24 hours during a . -

7 lowing the initiation of exposure.
: i11: The :tfe':st:‘uterial, : :I.n reagent'-grade;acetone, was intro-

. into 151 of diluent water in all-glass vessels. To cach test
sel, 10 bluegill ‘(?.m macrochirus, 3.8 cm standard length)
. were then added. Fish were not fed 48 hours prior to testing, nor
.-~ during exposure. No aeration was provided during the test, and -
- temperature was maintained at 22 + 1.09C. Dissolved oxygen ranged
.8 mg/1 (100% of saturation) io 0.3 mg/l (3% of saturation) at
- ginning and end of exposure, respectively. pH values ranged
.. from 7.3 initially to 6.7 at the end of the test. Observations and
- mortality counts were made every 24 hours during a 96-hour period
lowing the initiation of exposure. : : A

emmstics:

‘Test concentrations and observed percentage mortality were converted
to logarithms and probits, respectively, and these values were uti-
-~ lized in a least squares regression analysis. The LC50's and the 95%
~_ confidence intervals were calculated from the regression equation.

Reported by: : M&:ﬁﬁé&“’o

Robert -I. Budcafusco
Agquatic Biologist

Approved by: _Mﬂml

Robert E. ntley
Aquatic Toxicologist
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INTRODUCTION

This definitive static bioassay was performed at the aquatic bio-

7"liily “laborstory ~of Analytical BioChemistry Laboratories, Inc.,

Columbia, Missouri, for Monsanto Chemical Company, from May 29 to May
31, 1979. The purpose of this test was to determine the 24 and 48 hour
LCso levels for Thiofax to Daphnia magna. The study was performed using
ABC Protocol #7806.

METHODS AND MATERIALS

The procedure for static bioassay, as described in Standard Methods
for Examination of Water and Wastewater (1) and Methods of Acute Tox-
icity Tests with Fish, Macroinvertebrates and Amphibians (2), were used
in this experiment. The Daphnia magna used in the test were cultured at
the ABC facilities. The adult Daphnia were fed a suspension of trout
chow and alfalfa (PR-11) dsily until 24 hours prior to testing.

The static Daphnia bioassay was conducted in 250 ml glass beakers
containing 200 ml of ABC well water with the chemical characteristics
listed in Table 2. These vessels were kept at 20°C (#1.0). The photo-
period was controlled 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 10 mg/l
and increasing the amount of test material by a factor of 10 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 selected for their re-

spective bioassays.

The Thiofax standard was received on May 21, 1979, as a yellow
powder and was stored at 1°C. Sample purity was not provided; there-

fore.
ceived. All standard weights and dilutions can be found in Appendix I.

Acetone was used in the preparatior of all working stock solutions.

RESULTS

Table 1 presents the predicted LCgo (3) values and 95% confidence
intervals for Thiofax.

The dissovled oxygen was 8.8 mg/l and the pH was 7.4 at the termi-
nation of the test.

The study was conducted following the intent of the Good Laboratory
Practice Regulations (5) and the final report was reviewed by Analytical
BioChemistry Laboratories' Quality Assurance Unit. All original raw
data was provided to Monsanto Chemical Company, with a8 copy retained at
Analytical BioChemistry Laboratories.







Chéiicai],éha’ﬁctedttics of vellv:tetat ABC' ',
Aquatic Bioassay Laboratory

Parameter Concentration

Dissolved Oxygen 9.3 ppm
pH 7.8
Hardness (CaCO3) - 255 ppm
Alkalinity (CaCO3) 368 ppm
Conductivity SO umhos/cm
Total Ammonia (NHj3) <0.05 ppm
NO3-N 0.15 ppm
Ortho~Phosphate 0.10 ppm
Aluminum <0.01 ppm
Arsénic <0.001 ppm
Cadmium <0.001 ppm
Chromium 0.001 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
DDVP <40 ng/l
Diazinon <20 ng/l
Disyston <20 ng/l
Methyl Parathion <80 ng/l
Malathion <110 ng/1
Ethyl Parathion . <80 ng/1
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- - Toxicity of Thiofax (AB-79-1384365-1d) to Daphnia magna,” for Bili
Adams,; Monsanto Chemicsl Company, St. Louis, Missouri.

In accordance with ABC Laborstories intent 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 Thiofax wa=
conducted and found to be in acceptable form by a member of our Quality
Assurapce Unit. It was noted that since the purity of the compound
‘being treated had not been supplied, the ICso would have to be calcu-
lated based on nominal concentrations of the total compound. A final
inspection of all data and records on May 31, 1279, indicated that the
report submitted to you is an :ccurate refiection of the study as it was

conducted by ABC Laboratories.

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

ames A. Ault Date
‘gygiity Assurance Gfficer

‘Quality Assurance Statement for fizsl report #23810 eotitled, "Acute |
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ve dry yeast and
der and blend for
gh ed. Pour into a l liter
, blender with 600 ml dilution
to beaker. Mix well and let settle
v ‘Siphon 800 ml into a 1000 ml
“cylinder. ~Pour into closed container.

- - *Mix-the 800 ml of food mixture well, place
;’Eifinfa:targd'aluminum weighing pan, dry at
3°C and weigh. Dilute food mixture to 5 mg

~dry solids per ml of mixture by adding Y ml of
dilution water to food mixture in the container,

" where "~

vy om = 775 ml) X (mg of solids in weighing pan) _
'_;?Ww; ® {5 mg/ml) X (25 ml of food mixture in 775 ml.
’ T o 7 weighing pan)

Mix well, cover and store in refrigerator for up
to 14 days. Mix thoroughly before each use. Food
concentration for the cultures will be 30 mg/l.

Test Compound

, Enough chemical substance will be supplied
by the contracting company in sufficient amounts
to perform any preliminary and definitive toxicity
testing. Also, the contracting company will make
available to ABC Labs any solubility, toxicity

and human hazarnd data.

Test Procedure-Biological

When necessary a preliminary test will be
conducted in order to define the general toxicity
level of the test material. It would be composed
of 2 to 5 widely spaced concentrations of test
material containing 5 1o 10 daphnia per beaker.
After this level has been determined, at least
five or more concentrations of test material,
ranging in a logarithmic series, with 10 daphnia
per beaker will be selected for their respective
bioassays. Generally duplicate beakers will be
used for each concentration but this can be re-
duced or expanded to meet the needs of individual
companies. The daphnia will be added to the test
by random ascignment within 15 minutes after the
addition of test material. Mortality data will
be recorded at 2% hours and 48 hours. Mortality
will be defincd as no obcerved movcment by the

Daphnia magrna.
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o Daphnzds.are,gﬁfécclbgieallyvsignificant mac-
roinvertebrate found in most fresh water nabitats.
Chemical substances in the aquatic environment may
; o;*maynogjproduce}oxicityoftheDaphnids. The
-~ primary objective of the Daphnia magna static bio-
-~ assay is to define the 48 hour toxicity of chemical

;fihﬁéféhéeswbymdeterminingrthemmedian lethal concen-
,;,;tfatibnS'(LCs.'s) during the course of the test.
- ‘This protocol describes the technical approach used

' x ,f§6fﬁe¢t this objective.

': ffiI,fiM§thods and Materials

.~ 'The biological methods used for the #8 hour
_static toxicity test are basically those described
in Standard Methods for Examination of Water and
Wastewater and Methods for Acute Toxicity lests

- with Fzsﬁ, Macroinvertebrates and Amphibians (2).

. Daphnia Culture

: The Daphnia magna used in the test will De
cultured at Analytica BioChemistry Labcratories.
All daphnia will be held in culture tanks on a
16-hour daylight photoperiod. Subcultures con-
taining adult daphnia are maintained for first
.instar daphnia production. Only first instar
daphnia less than 24 hours old are used in the

toxicity testing.

Test System

The test system will be composed of 250 mi
beakers which will contain 206 ml of ABC well
water containing various concentrations of test
magerial. The beakers will be maintained at

20°c +1°C during the study.

il




’f'FflfTést Proéedure—Chémical

~ Dpissolved axygen and pH nmeasurements will
be taken from the highest concentration with
five daphnia remaining and recorded on raw data

sheets.

Results

By employing the statistical method described
by Litchfield and Wilcoxon (3), LCse values and 95%
confidence intervals wili be calculated for 24 and
48 hours and reported in table form.

The study will be conducted following the intent
of the Good Laboratory Practice regulations (4) and
the final report will be reviewed by Analytical Bio-
Chemistry Laboratories'’ Quality Assurance Unit. All
original raw data will be provided to the contracting
company with a copy being retained by Analytical

BioChemistry Laboratories.

Literature Cited

(1) Committee on Methods for Toxicity Tests with
Aquatic Organisms (C. E. Stephan, Chairman).
1975. Methods for Acute Toxicity Tests with
Fish, Macroinvertebrates and Amphibians. En-
vircrmental Protection Agency, Ecological Re-
search Series EPA-660/3-75-009, April 1975.

61 p.

American Public Health Association. 1975.
Standard Methods for the Examination of Water
and wWastewater. 1%th ed. Washington, DC 1193 p.

Litchfield, J. T., Jr. and F. Wilcoxon. 19489,
A Simplified Method of Evaluating Dose-Effect
Experiments. Jour. Pharm. Exp. Ther. 96:99-113.

Food and Drug Administration. 1975. Proposed
Regulations for Good Laboratory Practice. Federal

Register 4l (225):51205-51230.




At pH 5, 51 ppm (25°C)

LA pl! 7, 118 ppn (25‘0)
At pH 9, ‘900 ppm (25°C)

< 1.9x 1o "¢ torr (25'c)"

2.42

, , ," « 3.7 hr st lidday in Auguut
7 o Dnrk control" 4 - 100 hr

o l:l.odegrudation. T Not ‘biodegraded in 8 weeks

Sﬁlﬁbi}itz and Vigor Pressure
'l(eihoils
- Solubility ‘of 'rx at pl-l 5, 7, and 9 was measured by the Campbell method.
- 'rhe tenpetature of the Campbell apparacus was regulated by a temperature
control bath at 25°C. Since TX degrades rapidly when ectposed to sunlight,
the 'Callpbell apparatus was wrapped with aluminum foil. One sample at

. Pu eguilibrated while beins etirrad for abhour >0 hours before

analys:l.s. 'A second sample at each pk was equilibrated for about 14 hours.

There was no significant difference in solubility between the 10-hour
_and l4-hour samples.

The vapor pressure of TX was determined by the gas saturation

method. Conditions for these measurements weres

Flow rate: 6.20 ml/min
Sampling time: 10,050 min
Room temperature: 20°C

Volume at room
temperature: 62,266 liters

Volume at 25°C: - 63,241 liters

79




**"iacdééfi*of":pﬁibxiiit¢1y450—ug'Thictax,-piked ontu Tenax GC was
measured. The spiked samples were stored for about 3 weeks before being
desorbed with 1 ml of acetonitrile and analyzed oy HPLC. The results of

these recovery measurenents ared

Sample No. TX Spiked TX Recovered (i Recovery %
Sample NO.
1 49.9 49.1 98.4

2 49.9 40.1 80.5

The HPLC conditions were:

Instrument: DuPont Model 848 HPLC with a 254-mu detector
Column: 4 Bondapak Cye (Water's Associates)

Guard column: Co-Pell (Whatman) (5 cm x 4.4 mm ID)
Solvent: .60% acetonitrile/40% water

Pressure: 2000 psig

Sample loop: 10 ul

Results and Discussion

The HPLC analysis of TX indicates that it contains only one major
peak (see Figure 29). The solubility of TX incr:ased about twofold between
pH 5 and 7 and by about an order of magnitude between pH 7 and 9. Results

af rhese measurements ares:

51 £ 10 (25°C)
118 + 38 (25°C)
905 (25°C)

PpPH Solubility ( g/ml)
5
7
9

lo measurable amount of TX was collected during the vapor pressure
measurements. Recovery from Tenax-GC, the sorbent used to collect TX,

ranged from 80 to 98%. The vapor pressure of TX is estimated to be

< 1.9 x 10 ® torr.

241461




FIGURE 29. HPLC CHROMATOGRAPHIC PROFILE OF THIOTAX




" n=Octsnol/Wster Partition Coefficient
Iethods

IX (1-3 mg) was dissclved in 2 al of octanol. Water (20 nl) was
added and the biphase system was inverted 400 times by hand. The
solutions were centrifuged at 2000 rpm for 15 minutes and the phases were
separated. The octanol was diluted 1000-fold with the EPLC mobile phase
prior to analysis.

TX was analyzed by HPLC under the following conditions:

Column: 250 mm x 4.6 mm LiChrosorb ODS-C;s column
Solvent: Acetonitrile/water (50/50)

Flow rate: 2 ml/min

Detection: UV at 254 nm

Quantitation: Internal standard, 2,4,6-trinitrotoluene (TNT)

Retention time: TX, 3.7 min; TNT, 4.6 min.
The HPLC profile of TX appears in Figure 29.

The log P value for thiotax was found to be 2,42 + 0,11, based

on two determinations, shown below:

Log P Values
1 2.34

2 2 8N
“

-

Phototransformation

Summar

Sunlight photolysis of a l.1-ppm TX solution indicated that this
compound has a half-life of‘é?7 hours at midday in August. In the
dark, the half-life of TX in agueous solution was about 100 hours.

Method

*
Solutions of 1.1 ppm (6.7 M) TX were prepared in Milli-Q water,

*
Concentration calculated assuming pure material used.

241463




iﬁitéitﬁsodc{é;ec'no‘ell60000& pumps, Model
1440 UV dete~vor ar 254 nm
olumn: 7 30 cm x 4 mr Borc: -pak Ci;s (Waters Asscciaies)
‘"T;Tﬂbbilérﬁﬁisé:mf;'”ﬁf,",351,acetenitrile 6% water, 1.achratic
!Idtiﬁg’ging;: - Starting materisl, 7.0 min, products A and E,
: __ approximately 1 min, product C, ~ 4.7 min,
‘product D, ~ 6.2 min (see Figure 30),

777 §isu1£s and Discussion

:;The,UV ibso;ptiqn spectrum of TX (Figure 31) shows that it cbsorbs
'-'itfdngly?iuto;thé solar spectral region., The measurements
' fﬁt'thé iunligﬁt phbtoiysis of a 1.1-ppm sample of TX indicated a pheto-
lysis rate constant of 5.2 (+ 0.3) x 10 ® gsec” * (see Figure 32). This
corresponds to a half-life of 3.7 hours at midday. The dark reactiocn
 measurements 1ndicated a hnlf—life of approximately 100 hours at 23°C.

Four vhotolysis products, # A + D were observed; two polar products
elute with the sclvent front, and two products elute before TX (Figure 33).

*Acetonitrile was used to solubilize TX. Previous work at SRI Internatioual
shows acetonitrile to be inert in aqueous photolysis reactioms.

I - 241464




a

INITIAL TRACE AFIER 180 MINUTES IN SUNLIGHT
241465

FIGURE 30. HPLC ANALYSIS OF THIOTAX IN 35% ACETONITRILE-WATER, ISOCHRATIC
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ncreen-filtcred river mter in a 4-liter glass bottle

re'added 20 ml of 101 potut:lu- ‘phosphate buffer (pB 7.5) and 50 ul
of a ttock solut:l.on of TX (40 ug/ll of IIISO). The final concentrations

~— were-1 ppm of TX, 25 pl/liter of DMSO, snd 1 g/liter of buffer, The

e ltcrﬂe control was autoclaved river water. ‘l'he biodegndabnity test

control wu prepared by adding 4 ml of a stock solution of quinoline
S (7 we/ml of 111111-Q water) to the buffered river wvater. The test samples,

_ in duplicate, were incul:.ed in the dark at 21-25°C.

O _,;f:*‘!‘o 2 nl of ‘water sample, 2 ml of 1,09 ug/nl trinitrotoluene in
' lcetonitrﬂe was added as internal standard, and TX was snalyzed by
HEPLC under the f.ollowing conditions:

,gg;m 250 mm x 4.6 mm LiChrosorb ODS-C,s column
Solvent: 50% acetonitrile:50% water
Flow rate: 2 ml/min
‘Detection: UV at 254 nm

j_tgsﬂts and Discussion

T S S———

Average residues (in ppm) in the water at various incubation times

were:




Sterile Biodegradation
Incubation Time Contzol Sample

(veeks) _(ppm) _ (ppm)
0.85 0.94
0.36 0.77
0.39 0.70
0.29 0.40
0.28 0.34
0.24 0.24
0.28 0.23
0.28 0.24
0.23 0.19

(-]

1
2
3
4
5
6
7
8

Quinoline was not degraded in 3 days but disappeared within a week.

TX was not biodegraded. Although there was a decrease in TX
concentration, TX in the sterile control was alsc transformed; hence,
the decrease in biodegradation test water may be due to a chemical
process. The photolysis control showed that TX was transformed in a 17
acetonitrile in aqueous solution with a half-life of about 100 hours in
the dark. The biodegradaticn test result confirmed that finding. Some
components in natural water or sterile river water may act as catalysts
or inhibitors of chemical degradation and therefore diiferent degradation

rates may be observed in various water bodies. Thiotax may be biode-

graded 1f some other compounds can act as cometabolic substrates.






